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INOACHUTEJIBHASA 3AIINCKA

Y4eOHblii Kypc «BeposTHOCTD M CTAaTUCTUKA» YTITYOJIEHHOTO YPOBHS SABIIACTCS
OPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca YIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEJHET0 00111ero 00pa3oBaHus. YUeOHbII Kypc NpeJHa3HaueH
st GOPMHUPOBAHUSA Y OOYYAIOMIMXCS CTaTUCTHUYECKOW KyJIbTYpPhl M TMOHUMAaHUS
pOJIM TEOPHHM BEPOATHOCTEN KaK MAaTeMaTHYE€CKOr0 MHCTPYMEHTA ISl M3Y4YEHUS
ClIy4allHbIX COOBITUH, BEJIMUUH U IpoueccoB. [Ipu nu3yueHnn kypca oboramarorcs
IpEJICTaBICHUS OOYYaIOIIMUXCS O METOJaxX HCCIEJOBaHUs W3MEHUMBOIO MHpa,
pa3BUBaeTCd NOHMMAHHWE 3HAYMMOCTH U OOIIHOCTM MaTEeMaTHYECKHX METOOB
MO3HAHUA KaK HEOThEMJIEMON 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHUPOBO33PEHUS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha pa3BUTHE MPEACTABICHUA O CIIyYallHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaXKHBIX MPUMEpPaXx, CIOKEThl KOTOPBIX MOYEPIHYTHl U3 OKPYKAIOLIETO
mupa. B pesynbrare y o0ydaromuxcsi JOJKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOMIMX MaTeMaTHYECKUX MOJEIISAX, UCIOIb3YEMBIX
JUISL OTTMCAHUS aHTPOIIOMETPUUECKHX U IEMOTpapUUECKUX BEJTUYKH, OTPEIIHOCTEN
B Pa3IMYHbIC POJIa U3MEPEHUSIX, JUIUTEIIBHOCTH O€30TKAa3HOU PadO0Thl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y UCOHBIM
Kypc siBisieTcs:i 0a3oM il OCBOEHHUS BEPOSTHOCTHO-CTaTUCTHUUYECKUX METOOB,
HEOOXOJMMBIX CIELHUAINCTaM HE TOJBKO HHXKEHEPHBIX CIIEUAIbHOCTEH, HO TaKKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE O0IIECTBEHHBIE HAYKH
B 3HAQUMTEJIIbHOM Mepe MCHOJB3YIOT anmnapar aHajiu3a OONbIIUX JaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
yucel — (PYHIAMEHTAJIBHOTO 3aKOHA MPUPOJIbI, MMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LEISIMA B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCIECHBI OCHOBHBIC
coziepkatesibubie TUHUM: «CiyyaiiHble cOOBITHS U BEpOSITHOCTU» U «CiyyaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuanga JJaHHOro y4eOHOro Kypca M CMEXHBIX MaTeMAaTUYECKUX Y4eOHBIX
KYPCOB.

Copnepxxanne muHuu «CiydaiiHble COOBITHS U BEPOSTHOCTUY CIY>KUT OCHOBOM
st (OPMUPOBAHUS TPEICTABICHUNA O PpACHpEleCHUH BEPOSTHOCTEH MEXIY
3HAYCHUSAMMU CIIy4alHBIX BEJIMYMH. BaXkHYyI0 4acTh B 3TOM COIEPKATEIBHON JTMHUU
3aHMMAaeT H3Y4YEHHE TIE€OMETPUYECKOr0 M OWHOMHAIBHOTO paclpeAeieHul u



3HAKOMCTBO C UX HENPEPHIBHBIMH AHAJIOTaMU — MOKA3aTENIbHBIM MU HOPMaJIbHBIM
pacrnpeeneHusIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMUA CIIy4YalHBIMA BEJIMYMHAMUA H
pacmpesieieHus MU, aKIEHTUPYIOT BHUMAaHHE OOYy4yaloluXcs Ha ONHCAaHUU U
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHHUE YAENAETCA MOKA3aTEIbHOMY U HOPMAJIBHOMY PaCIpEACICHUSIM.

B yue6HOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTEIIbHOE HU3Yy4YEHHUE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH U OINKMCAHHE OTOM CBSI3M C IOMOILBIO
kKod(dummeHTa KOppesauu M €ro BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
COJIep>KaHMs pa3BUBAIOT TeMY «JluarpaMMbl pacCEMBaHU», U3YYCHHYIO Ha YPOBHE
OCHOBHOT'0 00111ero 00pa30BaHUs, 1 BO MHOTOM ONMPAIOTCS HA CBEJIEHUS U3 KypCOB
aJreOppl U TEOMETPUH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  MpeIaraercs  Ha
O3HAKOMUTEIBHOM YpPOBHE — IMOCJEA0BATEIBbHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaAKOMIIEHUE C pacIpeieeHUEM
BEPOATHOCTEM KOJMYECTBA TAKUX COOBITUH HOCUT pa3BUBAIOUIMI XapakTep U
SBJIIETCSL aKTyaJlbHBIM JUIsl OyQylUIMX aOUTypUEHTOB, MOCTYMAOIIMUX HA y4yeOHbIE
CHEIUATbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMH HAayKaMH, IICUXOJOTHEH U
YIPABJICHUEM.

Ha uzyuyenue yue6Horo kypca «BeposTHOCTb U CTaTUCTHKA» Ha yIiyOJIeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hefient0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

['pad, cBsa3ubIN rpad, myTH B rpade: ukisl U nenu. CTeneHb (BaICHTHOCTH)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyyaliHble SKCTIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTHI U
BEpPOSTHOCTH COOBITHI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepatu HaJ COOBITUSMU: MepecedeHne, 00beIMHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposaTHocTu. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciydaifHbIi OMBIT (MCIBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyu. CiydaiftHbli BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHasgs  BennunHa. Pacnpenenenne  BeposATtHoctel.  [{marpamma
pactpenenenusa. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMU. buHapHas ciydaiiHas
BeqMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHMAJILHOE.

CoBMecTHOE pachpenesieHHe JIByX CIy4dalHbIX BeIW4YuMH. HeszaBucumbie
CIIy4YaulHbIE BEJIWYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYHUHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHMJIAHUS
(ctpaxoBaHmWe, JnoTepes). MaTemaTHUecKoe OXHIaHWEe OWHAPHOW CITydaitHOM
BEJIMYMHBL. MaTeMaTH4ecKoe OKHUJAHHE€ CYMMbI CIyYallHBIX  BEJIMYHUH.
MateMatuyeckoe 0KuJaHue TEOMETPUUECKOr0 U OMHOMUAIBHOTO paCIpe/iesICHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHECHWE  CIy4YalHOM  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
0>KMJAHUE MMPOU3BENACHUS U JUCIIEPCUSI CYMMbI HE3aBUCHUMBIX CIIyYalHbBIX BEJIMYMH.
Jlucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHHWE OWHOMHAIBLHOTO pacHpeneieHus.
Jucnepcus 1 cTaHAAPTHOE OTKJIOHEHUE T€OMETPUUECKOTO PaCIpPEAECIICHUSI.

11 KUIACC

HepaBenctBo YeoniméBa. Teopema UebOniméra. Teopema bepuymmm. 3akoH
OonbIIMX  4yucesn. BbpIOOpouHBI  MeTOoA — HcclenoBaHuil.  Bwribopounbie



XapakTepucTuku. OlEeHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 € MOMOLIBIO U3YUEHHBIX pPACIPEICICHUMN.

HenpepbiBHbIE ciyyaliHble BelW4YuHBL. [Ipumeppl. DyHKIMS TUIOTHOCTH
BEPOSITHOCTH pacmpenesicHus. PaBHOMepHOEe pacnpenesieHne W €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTeIbHOMY paclpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMAaJIbHOMY  pPACHpPEACIICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeiesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pactpenenenus. PyHKIUA IIIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PACTIPEIEIICHHUS.

[locnemoBaTenbHOCTE  OMMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajaud,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydaiiHbix BenuuuH. Koadduuuent nuHeiHON
koppemsiiui.  CoBMecTHble  HAONMIOAEHMST JIByX  BEJIWYMH. BbpIOOpouHBIi
Kod(phULMEHT Koppenauuu. Paznnune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b0. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTBb 1 CTATUCTUKA» (YTJIYBJIEHHBI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PaA3IMYHBIX CTPYKTYp, SBJICHHUH, MPOIEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIpyroe), yMEHHUE
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPa)KTaHCKON HUJIEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusx, cdepax
DKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYyIIIETO;

4) 5cTeTHYeCKOIr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHYECKHE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryispHas (u3nuecKkass akKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpec K
pa3muuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccnrn W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U



caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEH JKM3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTH4YeCKUX 3HAHUW ISl pelleHusl 3agad B o0JiacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIIECTBEHHOM MPAKTHUKH, TIOHUMAHNE MaTeMaTHIECKOM
HayKH Kak cepbl 4eJTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IUBUIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpEeJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISTH MPOCKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISABJISITh M XapaKTEPU30BaTh CYILECTBEHHbIE MPU3HAKU MAaTEeMaTUYECKHUX
OOBEKTOB, TIOHSTUM, OTHOIICHUN MEXIy TMOHIATUSAIMU, (HOPMYIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MOPeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYMH;

JieJaTh BBIBOABI C HCMOJBb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB peIlEHUs, BEIOUpPATh HanboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:

MCIIOJIB30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKUM WHCTPYMEHT MO3HAHUS,



(dopMynupoBaTh  BONPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpolieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAaHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, HWCCIENOBaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE PAa3BUTHE IIPOLIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIAAT A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3IUYHBIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO pa3IUYHbIX BUAOB U (popM
IIPE/ICTABIICHHUS];

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpapruecKy;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e AelCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAn 06HI€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B YCTHBIX
N TIIHMCBMCHHBIX TCEKCTaX, AaBaTb IIOSACHCHHA IIO XOI[y pCIICHUA 3aaaydu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B XOJIe¢ OOCYXXJICHHS 3a/iaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACH, HAICICHHBIC Ha IIOHCK
pel_HeHI/ISI, COITOCTABJIAITH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, C-)KCHepI/IMeHTa, HCCJICA0BaHUs],
MIPOEKTa, CaMOCTOSTEIILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3a/1a4
MIPE3EHTAIUN U 0COOEHHOCTEH ayUTOPHH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:
COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1a4H, BEIOUPATh CIIOCOO PElIeHUS C



y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMbIX JEUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIIAJICTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ1a4yH,
BHOCUTH KOPPEKTHBBI B JIEATEITLHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HalJICHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOU
NESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax padoThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHSATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/IbI, OIICHMBATh KAYE€CTBO CBOECTO BKJIaa
B 0OmUHA TPOAYKT TIO KpUTEPHUSAM, CHOPMYJIUPOBAHHBIM  YYaCTHHKAMU
B3aMOJIEUCTBHS.

HPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OTMEpUPOBaTh MOHATHUSAMHU: Tpad, MIOCKuil rpad, CBSI3HBIN Tpad,
nyTe B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIy4ailHOTO
DKCIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA SKCIEPUMEHT (OIbIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydailHOE COObITHE (RJIIEMEHTAPHBIN UCXO/)
CIIy4allHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOJUTh U (POpPMYIHUPOBATH COOBITUS: MEepecedeHrue, OObEeAMHEHUE AaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAAHHOMY, HCIOJb30BaTh JAUATrPAMMBI
DOiinepa, KOOPIAWHATHYIO MPSIMYIO JJI PELISHHUs 3a/1ay, MOJIb30BaThes (HOpMyIoi
CJI0’KEHHS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIyd4alHBIX COOBITUIA;

OIEpUPOBATh MOHATUSAMU: YCIOBHASI BEPOSTHOCTh, yMHOKEHHE BEPOSTHOCTE,



HE3aBUCUMBIE  COOBITHS, JEPEeBO  CIYyYalHOrO  OJKCHEPUMEHTa, HaXOIUTh
BEPOSITHOCTU COOBITUN C TOMOIIBIO TMpaBWjia YMHOXEHUs, JepeBa CIIy4ailHOro
OIbITa, HMCIOJIb30BaTh (OpMyIy MOJHOW BeposiTHOCTH, (popmyny baiieca mnpu
pellieHnu 3a/Jay, OMPEIeNATh HE3aBUCUMOCTb COOBITUH MO QopMyJe U IO
OpPraHU3aLMU CIIy4aHOTO YKCIIEPUMEHTA;

NPUMEHSATh M3yYCHHbIE KOMOWHATOPHBIE (OPMYJBI JJISi TMEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 110 TEOPUU BEPOSITHOCTEM;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4YalHBIA  ONBIT
(ucnpITaHue), ycrnex M Heyjlaya, HEe3aBUCUMBIC HCIBITAHUS, CEpUsl UCIBITAaHUH,
HAXOJIUTh BEPOSITHOCTH COOBITHII: B CEpUU UCIIBITAHUIA JI0 TIEPBOTO YCIIeXa, B CEPUU
UCTIBITaHU bepHysuH, B ONbITE, CBSI3aHHOM CO CITy4alHBIM BEIOOPOM M3 KOHEYHOU
COBOKYITHOCTU;

CBOOOJHO OIEpPUPOBATH MOHATHSAMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEH, JuarpaMMma pachpesesieHus, OuHapHas clydailHas BeEJIMYWHA,
reOMeTpUYECKOe, ONHOMUAIILHOE paclpe/iesiCHUE;

ONIEPUPOBATH MOHATHUSIMU: COBMECTHOE PACHPEACIICHUE ABYX CIIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHUS ABYX CIy4YallHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXIOM BEIUYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIly4YallHBIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTeMaTUYECKOr0 0XKUAAHUS CIIyYalHOW BEJIWYUHBI (pacrpenesieHus), IpUMEHSTh
CBOMCTBA MAaTEMaTHYECKOTO0 OXKHMIAHUSA IIPpU PELUICHWH 3a7a4, BBIYUCIATH
MaTEeMaTUYeCKOe 0XKHUJAaHHEe OMHOMHUAIIBHOTO U T€OMETPUYECKOr0 pacipeieIeH;
CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: AUCHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATh CBOWMCTBA IUCIEPCUU CIIYYAWHOW BEJIWYMHBI
(pacnpeneneHus) OpU PEIICHUH 3a]a4, BBIYUCISATH JUCIEPCHUIO M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIILHOTO pacipeeIeHUH.

K konity 11 kiacca oOydaromuiicss HayquTCs:

BBIYHCIIATh BHIOOPOYHBIE XaPaKTEPUCTUKU IO JAaHHOUN BHIOOPKE W OIICHUBATh
XapaKTEPUCTUKNA TEHEPATbHONW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI M TIPOBEPSITH MPOCTEHUININE
CTaTUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh H3YYEHHBIMU PaCIPEACIICHUSIMY;

MPUBOAUTHL  MOpPUMEpPHl  337ay, NPUBOMAIIMX K  TOKA3aTeIbHOMY
pacnpeneneHuo, 3aJad, MPUBOASIIMX K HOPMAJIBHOMY  PaCIpPENeNICHUIO.
OnepupoBath MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKA3aTEIHHOTO
pacnpeenieHus, QyHKIUS INIOTHOCTU BEPOATHOCTH HOPMAJIBHOTO paclpeesieHus,
GyHKUMS TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO pacHpeeieHUs;0npelesTh
KOA(PIULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO PUITMEHT KOPPEIALIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Nen/n NPOrpaMMblI Bcero ;(;);OTT[:;HLHBW E;Z:::qec}me o0pa3oBaTe/bHbIE
pecypchl
1 DeMeHThI Teopuu rpados 3
’ Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. ClI0’)KEHHE M YMHOXKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HeszaBucumble coObITUS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocie10BaTeIbHbBIX UCTIBITAHUI.
5 Ucneitanus bepaymnu. CinydaiiHeiii BEIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyuaiiHble BEJIMUMHBI U paclpeeIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM U BbI
Ne i/m Y —— pasieno ¢ Beero Konrpoabnbsie IIpakTHyeckue f:é p?:f 0(:3 aT:J)ILHLI e
padoThI padoThI pecypesr
1 3aKoH OOJBIINX YHCET 5
2 DJeMEHTHl MaTeMaTHYeCKON CTaTUCTUKH 6
HenpepriBHble cllydaliHble BETUYHHbBI
3 (pactipeenienusi), oKa3aTeIbHOE U 4
HOPMAaJIbHOE pacrpeecHus
4 Pacnpenenenune Ilyaccona 2
5 CBs13b MeXy Cllyd4allHBIMM BEJIMYMHAMHU 6
6 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

I'pad, cBsa3HbI rpad, npeacTaBieHue
3aJauu C MOMOIIbIO rpada

CreneHp (BaJIGHTHOCTb) BEPILUHBI.
[Tyts B rpade. Llenu u muxIibt

I'padsr Ha TOCKOCTH. [lepeBo
CIIy4alHOT'O DKCIIEpUMEHTA

CrnyyaliHble SKCIIEPUMEHTHI (OIIBITHI)
cilydaiiHble cOObITHSA. DIeMeHTapHbIe
cOOBITHS (MCXOIbI)

=

BeposiTHOCTB clydaliHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
COOBITHSIMU

BeposiTHOCTB cityqaifHOTO COOBITHS.
BepositHoCcTH COOBITHH B OTBITAX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU

[Tepeceuenue, 00beJMHEHNE MHOXKECTB
1 COOBITUH, IPOTUBOIOJIOKHBIC
coObiTust. DopMmyna CIOKEHUS
BEPOSATHOCTEM

VYcnoBHasA BEPOATHOCTh. Y MHOKEHHUE
BeposiTHOCTEN. DOpMysa yCI0BHON
BEPOSITHOCTH

YcnoBHas BEpOATHOCTh. Y MHOXKEHHE




BeposATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH

10

DopmyJia MOJHOK BEPOATHOCTH

11

12

®opmyia baiieca. HezaBucumblie
COOBITHS

KomOuHaTOpHOE MPAaBHIO YMHOKCHHS.
[lepecTanoBku U pakTopUa

13
14

Yucno coueranuii. TpeyroibHUK
ITackans

®opmyna bunoma HeroToHa

15

KontponpsHas padora Nel: "I'padpsr,
BEPOSTHOCTH, MHOKECTBA,
KoMOMHaTopuka'

16

buHapHBIN Cily4ailHBIA OIIBIT
(ucmbITaHue), ycrex U Heyaava.
He3zaBucumeie ucnprranus. Cepust
HE3aBUCHMBbIX UCIIBITAHUH JI0 IEPBOTO
ycrexa

17

18

Cepust HE3aBUCUMBIX HCTIBITAHUH J10
IIEPBOTO ycIexa

Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnyin

19

CrnyvaiiHblil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH

20

21

22

[IpakTuueckas pabora c
UCIIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL

Crnyuaiinas BenuuuHa. Pactipenenenue
BeposiTHOCTEN. [[narpamma
pacupeneneHus

Onepaunu Haj cay4ailHBIMU
BenuuuHamu. [Tpumepst
pacupeneneHuid. bunapHas ciydaliHas




23

BCJIIMYHUHA

I'eomeTpuyeckoe pacnpeaeneHue.
buHoMuanbHOE pacnpeneneHue

24

25

26

27

28

MaremaTnueckoe OXuAaHue
ciy4daitHoil BennurHbl. COBMECTHOE
pacupeneneHue IByX CiIy4alHbIX
BEJIMYUH

He3aBucumele citydailHble BEJIMYUHBI.
CBoiicTBa MaTEMaTUYECKOTO
oXuaanus. Maremaruueckoe
OKu1anue OMHApHOU CITydaitHOMN
BEJIMYMHBI

Marematuueckoe 0XHIaHNE
F€OMETPUUYECKOT0 U1 OMHOMHAILHOTO
pacrpeaeneHuit

Jucnepcus u cTtaHapTHOE
OTKJIOHEHHE

Jucnepcust OMHApHOM cirydaitHON
Benn4YMHBL. CBOMCTBA AUCTIEPCUN

29

Maremarnueckoe OXXUIaHUE
MIPOU3BEIACHHUS U AUCIIEPCUS CYMMBI
HE3aBHCUMBIX CITyYalHBIX BEJIMYHH

30

31

32

Jucnepcusi GMHOMUATBHOTO
pactipenenenus. [Ipaktuueckas pabora
C UCIOJIb30BaHUEM 3JIEKTPOHHBIX
TabIHIL

Jucnepcust u cTangapTHOE
OTKJIOHEHUE TEOMETPUIECKOTO
pacupenenenus. . [Ipaktudeckas
paboTa ¢ UCIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUIL

O00011eHne 1 cUcTEMaTU3aINS 3HAHUI




KonTtponbnast pabora Ne2:
33 "Ucneitanus bepnymu. Ciyuaiinbie
BEJIMYUHBI U pacrpenencHus"”

34 0O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHBbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Hepasencto YeOnimena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
OOJIBIINX YKCET

Hepasencto YeOnimena. Teopema
Yeonimena. Teopema bepnymiu. 3akon
OO0JIBIINX YKCET

Hepasencto YeOnimena. Teopema
Yeonimena. Teopema bepnymiu. 3akon
OOJIBIIIMX YHCEl

Br100po4HbBIi METO] MCCIICI0BAHUIMA

[IpakTuueckas pabota c
HCIIOJIb30BAaHUEM DJIEKTPOHHBIX TAOJINII

I'enepanbHast COBOKYITHOCTb U
ciyyaitHast BbIOOpKa. 3HAaKOMCTBO €
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpefHero 1 Jucnepcun
reHepaJIbHON COBOKYITHOCTH C MMOMOIIIBIO
BBIOOPOYHBIX XapAKTEPUCTHK

I'enepanbHast COBOKYITHOCTb U
ciyyaitHas BbIOOpKa. 3HAKOMCTBO €
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OneHka cpeJHero U Jucnepcun
TeHEPATIbHON COBOKYITHOCTH C TOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OneHnBaHNe BEPOSTHOCTEN COOBITUH TTO
BBIOOpKE




Cratucruueckas runoresa. [Iposepka

9 IIPOCTEHNIINX TUIIOTE3 C IOMOLIBIO
CBOWCTB U3YUYEHHBIX pacIpeeIeHui
Cratucruueckas runoresa. [IpoBepka

10 IIPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOWCTB U3YUYCHHBIX pacIpeeIeHuil

11 IIpakTryeckas pabora c
MCIOJIH30BAHUEM SJIEKTPOHHBIX TaOJIHUI]
[IpuMepsl HENPEPBIBHBIX CIIy4alHbIX

12 BeJMYUH. OYHKIUS IIOTHOCTH
BEPOATHOCTH
PaBHoMepHOEe pactipenenenue. [Ipumepsl

13 3aJ1a4, IPUBOALINX K [T0OKA3aTEIbHOMY U
K HOPMaJIbHOMY pacIpeieIeHUsIM

14 @yHKIMS INIOTHOCTH BEPOSITHOCTH
[I0KAa3aTeIbHOIO paclpeaeacHus

15 @OyHKIMS ITIOTHOCTH BEPOSITHOCTU
HOPMaJIbHOTO paclpeacIeHus
ITocrnenoBarenbHOCTh OTMHOYHBIX

16 He3aBUCHMBIX coObITuid. [Ipumep 3anaun,
MIPUBOIALIEN K paCIIPEIEICHUIO
Ilyaccona

17 [IpakTuueckas pabora c
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

18 KoBapuanus 1ByX ciiy4aiiHbIX BEJIUYHH.
Koaddunuent xoppensuuu

19 CoBmecTHBIE HAOIIOIEHUS IBYX BEIMYUH

20 Bri6opounslii k03 duriment
KOppEsIun

1 Paznuune mexny J'II/IHGfIIjOfI CBS3BIO U
IIPUYHUHHO-CJIEICTBEHHOM CBSI3bIO

22 JIuneinnas perpeccus




23

[IpakTuueckas pabora c
MCIIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHIT

24

Hpel[CTaBJIeHI/Ie JaHHBIX C IIOMOIIIBIO
Ta6J'II/IH " ayarpaMm, ornucatrciabHas
CTaTUCTHUKA

25

26

OMBITHI ¢ PpAaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUAMU
Brruucienue BepoSTHOCTEH COOBITHIM ¢
IpUMEHEHHEM (HOpMYIT

27

28

Brrauciienue BeposTHOCTEH cOOBITHI C
IPUMEHEHHEM TpapUUECKUX METO/I0B!
KOOpAMHATHAs IpsiMasi, 1epeBo,
auarpaMma Jitnepa

CayyaiiHble BEIMUUHBI U PACIIPEIETICHUS

29

30

MareMaTnueckoe 0KMIaHHUE CIIydaliHON
BEJIMYHHBI

MartemaTuuecKkoe OXKUIaHue CHy‘I&ﬁHOﬁ
BCJIIMYHUHBI

31

32

33

Kontponbnas padota: "BepostHocTs 1
CTaTUCTHKA"

Beruucnienue BeposiTHOCTEH cOOBITHI C
npuMeHeHneM (GopMyll U rpaduyecKux
METOJI0B
Brruncnenue BeposiTHOCTEN COOBITUI ©
IpUMeHeHHeM (opMyIl U TpapuuecKux
METOJI0B

34

CityyaliHble BEJIMYMHBI K
pacnpenenenus. MareMaTuueckoe
0XKMJAHUE CIYYailHON BEIMYHUHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
T IIpoBepsiembie NpeMeTHbIEe Pe3yIbTaTbl 0CBOCHHs OCHOBHOI
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yjabTara
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
6.1 YuTtath U CTPOUTH TAOJIUILIBI U JUATPAMMBI
6.2 OnepupoBaTh MOHATHAMH: cpeAHee apudmernyeckoe, MeAHaHAa,
HauOoJIbIlIee, HAUMEHbLIEEe 3HAYEHUE, Pa3MaX MacCHBa YUCIIOBBIX JIaHHbIX
OnepupoBaTh MOHATHAMU: CITy4aiiHBIA AIKCIIEPUMEHT (OIIBIT) U CIy4yaiiHoe
COOBITHE, DJIEMEHTApPHOE COOBITHE (DIEMEHTApHBIA MCXOM) CIy4aillHOTO
6.3 ONbITa; HAXOJUTh BEPOSTHOCTH B OMNBITaX C PABHOBO3MOXXHBIMU
CIlydaifHBIMU COOBITHUSIMU, HAXO/AUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YUYEHHBIX CIy4alHbIX 3KCIEPUMEHTAX
Haxomute u ¢dopMynupoBaTth COOBITHS: TMEpeceueHue U OObeTUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIOXKHOE TAaHHOMY COOBITHIO;
' NOJb30BaThCs  AMarpaMmMamMu  Diiepa W GOpPMYNOH  CIOXKEHHS
BEPOATHOCTEN MPH PEIICHNUH 33]a4
OnepupoBaTb MNOHATUSIMU: YCJIOBHAsT BEPOATHOCTb, HE3aBUCHUMBIE
6.5 COOBITHS; HaXOJIUTh BEPOSTHOCTU C TMOMOIIBIO MPaBUIa YMHOXKEHUS, C
MMOMOUIBIO A€PEBA CIYYANHOTO OMbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUJIO YMHOKEHUS IIPU PEILICHUH 3aa4
OnepupoBaTh MOHATHSAMU: HCIBITAHUE, HE3aBUCUMBbIE UCIIBITAHUSA, CEpUs
6.7 UCIBITaHUH, yCIIEX U HeyJlaua; HaXOIUTh BEPOATHOCTH cOOBITHI B cepun
HE3aBHCHUMBIX MCIBITAHUN /10 MEPBOro YCIeXa, HaXOJIUTh BEPOSITHOCTH
coObITHi B cepun ucnbiTanuii beprymnnu
6.8 OnepHpOBale NOHATUSMHU:  CIy4yallHas BEJIWYMHA, pacHpeieseHue
BEPOATHOCTEN, AUarpaMma pacrpeesieHus
11 KUIIACC
Kon .
AT IIpoBepsiembie NpeMeTHbIE Pe3y.IbTaThl 0CBOCHH OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATHCTHKA
51 CpaBHHUBaTh  BEPOSITHOCTHM  3HAYEHUW  CIAYYalHOM  BEJIIMYHUHBIIO
pacnpeaesIeHUIO WK C TOMOUIbIO AMarpaMm
OnepupoBaTb MOHATHEM MATEMaTUYECKOTO OXXHMJAHUS, IPUBOJUTH
59 MIPUMEPBI TOT0, KaK IPUMEHSAETCSI MATEMaTHYECKOE 0OKUAAHUE CITyHaitHOU
BEJIMYMHBI, HAXOAUTb MAaTEMaTHYECKOE OXHUJaHWE IO JIaHHOMY
pacupeneseHuIo
5.3 NwmeTp npeacTaBiaeHue o 3aK0HE OOJBITUX YHCET
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KIIACC

Kox
6

6.1

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEHN M CTATUCTUKA

[IpencraBnenne JaHHBIX C TOMOWIbI0 Tabmuiy u  guarpamm. CpenHee
apudmernueckoe, MeauaHa, HauOoibllee W HAaWMEHBIIEe 3HAYECHUS, pa3Max,
JUCTIEPCHS U CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CaydaiiHple SKCIIEPUMEHTHI (OMBITHI) M CIIydailHble COOBITHA. DJEMEHTapHbIC
coObITHs  (Mcxonbl). BeposTHOCTh ciywaliHOro coObITHS. bau3ocTe YacToThIM
BEPOSTHOCTH cOObITHHA. CiTy4aliHbIE OIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSMH. BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

6.3

6.4

Onepanuu  HajJ COOBITUSIMH: TIEpeceueHue, OOBEIUHEHUE, MPOTHUBOIOIOKHBIC
coObITus. uarpammel Ditnepa. @opmyrna cioxkeHus: BEpOsSTHOCTEN

VYcnoBHass BEpOSTHOCTb. YMHOXEHHE BeposTHOcTed. [lepeBo  ciywyallHOTO
skcniepuMmenTa. @opmyrsa nojiHoN BeposiTHOCTU. HezaBucumelie cOObITHS

6.5

6.6

KombOunaropuoe mpaBuwio ymHOoxkeHus. llepecranoBkn u Qakropuan. Ywucio
coueranuil. Tpeyronpauk Ilackans. @opmyna 6uHoma HeloToHa
bunapHblii cnyuyaliHelii ONBIT (MCIIBITAaHME), yclleX W Heyaada. HezaBucumeble

ucnbiTanusa. Cepusi HE3aBUCUMBIX MCHBITaHMM A0 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm

6.7

Crnydaiinas BenmuunHa. Pactipenenenue BeposiTHocTed. JlmarpamMma pacripesiesieHus..
[Tpumeps! pacpesiesieHnid, B TOM YHCIe TeOMEeTpUIecKoer OMHOMHUATBHOE

11 KIIACC

Kon
5

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

HucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYMH: MATEMATHYECKOE OXKUJIAHME,
JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHUE. [IpuMepsl IpUMEHEHHs] MaTEMaTUYECKOTO
0KMJaHUs, B TOM YHMCJIE B 3aJa4ax U3 MOBCEIHEBHOM XU3HU. MaremaTudyeckoe
OKHJIaHWE OWHAPHOW CITydyalHOW BETWYMHBI. MaTeMaTuuecKkoe OKHIaHHE CYMMBI
CIy4YalHBIX BEIUYMH. MaTemMaTHuecKoe OKUAaHUE U TUCTIEPCUS T€OMETPUUECKOTO
1 OMHOMHUAJIBHOTO pacIpe/ieIeHH

5.2

3aKkoH OOJBIINX YHUCEN U €ro poJib B HayKe, MpHUpoje U oliiecTBe. BrIOOpOUHBINH
METO/I UCCIICIOBAHUI
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IIpuMepsl HENpEpBIBHBIX — CIydalHbIX BeauyuH. [loHATHE O IIOTHOCTH
pacnpezeneHus. 3aiady, IPUBOLAIIME K HOPMaIbHOMY pacnpenencHuto. I[lonstue
0 HOPMaJIbHOM pacIpeacICHUN




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHus o0pa3oBaHusi

Bnanenue MeronamMu J0Ka3aTeNIbCTB, AITOPUTMAMHU pELICHUS 3ajady;
yMeHue GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUPOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJb30BATH METOJ MaTEeMaTUYECKOH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTENbHBIE PpACCYXACHHMS TIpPU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYI0 MPAaBUIBHOCTb  PACCYXIEHHH; yMEHHE
ONEepUpPOBATh MOHATHSIMH: MHOKECTBO, MOJAMHOXECTBO, ONEpallUy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjady, B TOM 4YHCIIEé M3 JpPYruX Yy4eOHBIX TMPeIMETOB; YyMEHHE
ONepupOBaTh MOHATUSIMU: I'pad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUnYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PEeLICHUH 3a/1a4

YMeHue ornepupoBaTh MOHIATHIMH: HATYPaJIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTETICHB C IIEJIBIM ITOKa3aTelieM, KOPeHb HaTypaJIbHON CTENIeHH, CTCIICHb
C palMOHANBHBIM  TOKa3aTeleM, CTeNneHb C  JACHCTBUTEIbHBIM
mokaszarejieM, JiorapumM dY#Wclia, CHHYC, KOCHHYC U TaHTEHC
MPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJYJI0, palOHATBHOE YHCIIO,
HppalMoOHAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
palioHaTbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOJIbh30BaATh
IMpU3HAKHU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAMMCHBIICC
obmiee kpaTHOE, adropuT™M EBKIHIIA MPU pelIeHry 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMK ~ TO3WIIMOHHBIMH ~ CHUCTEMaMH  CYHCJICHHUS; yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/ISI BBIpa)KeHI/Iﬁ CcO
CTENEHsAMH M Jorapudmamu, mpeoOpa3oBaHus JAPOOHO-pAIIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNOHATUAMHU: TOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccusi, FreOMEeTpHUIecKas porpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuyeckass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C IIOMOLIBIO PEKYPPEHTHBIX (POPMYIL;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCJIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas 1
anreOpanyeckas); yMeTh MPOU3BOAMTH apU(METHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBarh MOHATHAMU: palUOHAJIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEPUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peuiaTb ypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pEIIATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI C [apaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PEIICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue onepupoBarth MOHATHUSAMU: (yHKUHUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, d3KCTpeMyM (DyHKIMU, HAauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUYCHUS
(GYyHKLIMU Ha IPOMEXKYTKE, HEpepbIBHAS (QYHKIIUS, aCHMIITOTHI rpaduka
GbyHKIMY, 1iepBas U BTOpasi Mpou3BoHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJHOW, IepBooOpa3Hasi, ONpeneaEHHbINH
MHTETpall; YMEHHE HaXOAUTh AaCUMITOTHI rpaduka (QyHKIHHU;, YMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIMM, HaXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
GyHKLIMY; YMEHHE HaXOAUTh NPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO JI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIUI; CTPOUTH
rpauKi MHOTOWIEHOB € UCIOJIb30BAHUEM amlapara MaTeMaTH4YeCKOro
aHaJINM3a; NPUMEHITh IPOU3BOJHYIO MJI HAXOXKICHUS HaWIydIlero
peIlIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLHUAIBHO-D)KOHOMUYECKUX H

bu3nyecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYp C TTOMOIIIHIO




HHTCrpaia; MpuBOAUTH HNPUMCPbI MATECMATUYCCKOIO MOACIIMPOBAHUSA C

OMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKUus, KOMIO3UIMA (GYHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAsS
byHKIHS, paroHaIbHas byHKIIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpHUUYECKHE  (YHKUIUH, OOpaTHble TPUTOHOMETPHYECKUE
GyHKLIMHM, TOKa3zaTesabHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTPOUTH TpapuKH W3YyYEHHBIX (YHKIHH, BBIIOIHATH MPE0Opa3OBaHUSA
rpaduKoB (PYHKIUH, HCHOIb30BATH I'PAPUKH ISl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PEIICHWH 33a1ad U3 APYIHX y4EOHBIX MPEIMETOB H
3ajJjay U3 peasIbHOM JKM3HU; BBIpAXaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCITOJIb30BATh CBOMCTBA U IpaduKu (DYHKIHMIA AJIs peTeHHs
YpaBHEHM, HEpPaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3aJ1a4ud U3 00JIaCTH YNpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHS, HEPABEHCTBA U MX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYEHHOE DPEILICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJEINPOBAThH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 110 YCJIOBHIO 33J1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(dMeTHIecKoe, MeiuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAUCHUS, pa3Max, TUCIEPCHsl, CTAaHJapTHOE
OTKJIOHEHUE YHMCIIOBOrO Ha0Opa; yMEHUE H3BJIEKATh, MHTEPIPETUPOBATD
nH(popMaIrio, MPEJICTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA pEaJIbHBIX MIPOLIECCOB U ABJICHUH; IPEICTABIISATD
uH(pOpMaLMI0O C TOMOUIbIO TabnMll M JAWarpaMM; HCCIIEJOBaTh
CTaTUCTHYECKUE JaHHBIC, B TOM 4YHCJE C MPUMEHEHHEM TpadUuecKux
METO/0B U MIEKTPOHHBIX CPENICTB; IpadMueCKU UCCIIE0BATh COBMECTHBIE
HAOJIOACHUST C TIOMOILUBIO JUarpaMM pacCeUMBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIY4alHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYaHOrO COOBITUS; YMEHHE BBIYHUCIATDH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXEHHUS BEpOSITHOCTEH, (popMyiy MOJHOU
BEPOSATHOCTH, (hopmyny bepnymnm, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHas BeJIMYMHA, pacIlpeesieHue BEepOSITHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlydallHOW BENWYMHBI, (YHKIHH paclpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, I0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIOIB30BaTh CBOWCTBA M3YYCHHBIX pACHpeACICHUNA s
peleHus 3ajay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUHN; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCEI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBIICHHUSX; YMEHHUE ONEPUPOBATh NOHATHAMH: COUYETaHHE, IEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS ISl pEIICHUS 3a/1a4;
OLICHUBaThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBIA PE3YJIbTAT

YMeHune onepupoBaTh IOHATHAMM: TOYKa, HpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAOIINECA IMpPsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIYy MPSAMBIMH, YroJl MEXAY IPSIMON M INIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSTHAE MEXKy IUIOCKOCTSMH; YMEHHE MCIOJIb30BaTh IIPH
peLIeHUH 3a7a4y U3y4YeHHBbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIET0 MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIBI) T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Nn
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOT'OTPaHHMK, ITPaBUWJIbHBIII MHOTOTPaHHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mnapajienenunen, OpusMa, NUpampaa, (GuUrypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMUIBI, HMPU3MBI, KOHYCa, LMWIUHIApA, 00BEM Kyoa,

NpsAMOYTOJIBHOTO MapauICIICTIMIICAd, NMHPaAMHUIbI, MPU3MbI, HOUJIMHIApPA,




KOHyca, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUsI KOHYCa M LIMIMHIpA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpallleHUs1, UX CEYEHHUS, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE MPUMEHSTh CBONCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSITENEHO
(bopMynHpOBaTH ONpeAETICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
O CBOICTBax W MpHU3HAKaX reOMEeTpUYecKuX (Guryp, o00OCHOBBIBATh WM
ONpoBepraTh MX; yMEHHE TMPOBOAWTH Kiaccudukanuioo ¢uryp 1o
pa3’MYHBIM TMPU3HAKAM, BBITOIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHSTHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHuE MOAO0OMS, IO0J0OHbIE (UTYpBl; yMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIC (UTYPHI, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T'€OMETPUYECKHUE OTHOIICHHUS
IPY PEeLICHUH 3a]1a4; HaXOAUTh F€OMETPUUECKUE BEIUYMHBI (JUIMHA, YOI,
ioniaib, 00bEM) MU PEelIeHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUYHHBI
(mHa, yrou, TUIOMAAb, OO0BEM, IJIOMIAIh TOBEPXHOCTH), HCIOIB3Ys
U3ydeHHbIE (POPMYIIBI U METO/bI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMAab cephl; 00bEM KyOa,
HpSIMOYTOJIBHOTO Mapajjiesienunesa, MUpaMHUIbl, TMPHU3MBIL, IMIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYP
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YMeHne onepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, Pa3iokKEeHHE BEKTopa Mo 0Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTux y4eOHBIX

MIPEAMETOB
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YMmenue BbIOMpaTh TMOAXOMAMIMNA METOA JJs peIIeHUs 3a/1a4H;
[IOHUMAaHUE 3HAYUMOCTM MATEMaTUKM B M3Y4YEHUM IPUPOIHBIX U
OOIIIECTBEHHBIX NPOIIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaTb
MPOSIBIICHUE 3aKOHOB MAaTE€MAaTUKU B HUCKYCCTBE, YMEHUE IPUBOAMTH

IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU




MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

Yucia 1 BEIUUCIIEHUS

1.1 Hatypanbnble u nensle uncina. [Ipu3Haku 1eIMMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE APOodH
13 Apudmernueckuii KOpeHb HATYpAIBHOM cTeneHu. JleicTBus ¢ apudMeTnaecKkumMu
' KOpHSIMHU HaTypaJIbHOM CTENEHU
L4 Crenenb ¢ wnenbiM mnokaszatesneM. CTeneHb C palUMOHAIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YHCIIOBOI'O aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
JlelicTBUTenbHbIE uucia. ApupMeTHyeckre oOmepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOnuxkéHHble BBIUMCIEHMS, MpaBWia OKPYIJVIEHUS, NPUKHAKA H
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI
1.8 [IpeoOpa3oBanue BbIpakeHUN
1.9 KomrmnekcHeie yncna
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppaumnonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPAaBHEHHS
2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U IorapupMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI
3 OyHKIUH U TpaPuKH




@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkuuu. BzaumHo oOpartHbie

>l ¢ynkuuu. Yérneie u Heu€THBIe QyHKIMU. [lepuoanueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHWi ¢ynkuuu. Hymu ¢ysknum.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerndeckas U reoMeTpudeckas mporpeccun. @opmyria CI0KHBIX TIPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIUN
[IpuMeHeHHe NPOM3BOIHOW K HCCIEAOBAaHUIO (YHKUUH HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 IIpsiMBIE U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEPXHOCTH BpAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI
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