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INOACHUTEJIBHASA 3AIINCKA

Y4eOHblii Kypc «BeposTHOCTb M CTAaTUCTUKA» YTIYOJIEHHOTO YPOBHS SABIISACTCS
OPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca YIrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEJHET0 00111ero o0pa3oBaHus. YUeOHbI Kypc NpeJHa3HaueH
st GOPMHUPOBAHUSA Y OOYYAIOMIMXCS CTaTUCTHUYECKOW KYyJIbTYpPhl M TOHUMAaHUS
pOJIM TEOPHHM BEPOATHOCTEN KaK MAaTEeMaTHYE€CKOr0 MHCTPYMEHTa ISl M3Y4YEHUS
ClIydallHbIX COOBITUH, BEJIMUMH U IpoueccoB. [Ipu n3yueHnn kypca odoramarorcs
IpEJCTaBICHUS OOYYAIOIIMUXCS O METOJaxX HCCIEJOBaHMsI W3MEHUMBOIO MHpa,
pa3BUBaeTCsd NOHMMAHHWE 3HAYMMOCTH U OOIIHOCTHM MaTeMaTHYECKHX METOOB
MO3HAHUA KaK HEOThEMJIEMON 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHUPOBO33PEHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha pa3BUTHE MPEACTABICHUNA O CIIyYallHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaKHBIX MPUMEpPax, CIOKETbl KOTOPBIX MOYEPIHYTHl U3 OKPYKAIOLIErO
mupa. B pesynbrare y o0ydarommxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUISL ONTMCAHUS aHTPOIIOMETPUUECKHX U IEMOTpapUUECKUX BEJTUUKH, TOTPEIIHOCTEN
B Pa3NIMYHbIE 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 CIELUAINCTaM HE TOJbKO HHXKEHEPHBIX CIIEUaIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHbIE O0I1IECTBEHHBIE HAYKH
B 3HAQUMTEJIIbHOM MeEpe MCHOJB3YIOT anmnapar aHajiu3a OOoJbIIUX JaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
gyucel — (YHIAMEHTAJIBHOTO 3aKOHA MPUPOJIbI, MMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
coziepkaresibubie TUHUM: «CiayyaiiHble cOOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOpUU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuanga JJaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMAaTUYECKUX Y4eOHBIX
KYPCOB.

Conepxxanne muauu «CiydaiiHble COOBITHS U BEPOSTHOCTHY CIY>KUT OCHOBOM
st (GOPMUPOBAHUS TPEICTABICHUNA O PpACHpEleIeHUH BEPOSTHOCTEH MEXIY
3HAYCHUSAMMU CIIy4alHBIX BEJIMYMH. BaXkHyI0 4acTh B 3TOM COIEPKATEIBHON JTMHUU
3aHMMAaeT H3Y4YEHHE TIE€OMETPUYECKOr0 M OHWHOMHAIBHOTO paclpeAeieHul u



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

TeMbl, CBsI3aHHBIE C HENPEPBIBHBIMUA CIIy4YalHbBIMHA BEJIMYMHAMU W
pacmpesieieHUus MU, aKIEHTUPYIOT BHUMaHHE OOy4YaloluXcs Ha ONHCAaHUU U
U3YYCHUU CIyYalWHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHHUE YAENSAETCA MOKA3aTEIbHOMY U HOPMAJIBHOMY PaCIpEACICHUSIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTENIbHOE HU3YyYEHUE CBSI3U
MEXKJy CIy4yalHbIMU BEJIMYMHAMHA W OINHUCAHHE H3TOW CBSI3M C TOMOIIbBIO
kod(dummeHTa KOppensaMu M €ro BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJIep>KaHMs pa3BUBAIOT TeMY «JluarpaMMbl pacCEMBaHUs», U3YYCHHYIO Ha YPOBHE
OCHOBHOT'0 00111er0 00pa30BaHUs, 1 BO MHOTOM ONMPAIOTCS HA CBEJIEHUS U3 KYypCOB
anreOpbl U TEOMETPHH.

Emé omamH s2meMeHT  coaep:KaHusd, KOTOpPBIM  Npe/araercsa  Ha
O3HAKOMUTEIBHOM YpPOBHE — IIOCJIEA0BATEIBbHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITH, HACTYNAIOUIUX B €UHUILY BpeMeHU. O3HAKOMIICHHE C pacIlpeieiCHuEeM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUH HOCUT Pa3BUBAIOIIMKN XapakTep U
SBJIIETCS] aKTYaJIbHBIM JUIsl OyIyIuX aOUTYpUEHTOB, MOCTYIAIOIIUX HA Yy4eOHbBIC
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMH HAayKaMmH, IICUXOJOTHEH U
YIPABJICHUEM.

Ha uzydenne yueOHoro kypca «BeposiTHOCTh U CTATUCTHKa» HA yTIyOJIeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HefieNt0).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

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

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposITHOCTH clydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSATHOCTH COOBITHI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepatuy HajJ COOBITHSMU: MepecedeHne, 00beIUHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTO
skcniepumenTa. Gopmyna nosHoM BeposaTHocT. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCIBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u daktopuan. Yucno coueranuil. TpeyronpHuk Ilackans. dopmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN beprysun. CiyqdaifHbii BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuvaitnas  BennunHa. Pacnpenenenne  BeposATrHocTte.  [{marpamma
pactpenenenusa. Onepanuu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BesiMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMMAJILHOE.

CoBMecTHOE pachpenesieHHe JIByX CIy4dalHbIX BeIuuyuH. HeszaBucumbie
CIy4YaulHbIE BEJIMYMHBL.MAaTeMaTUUYECKOE OXKUJAHUE CIYYAaWHOM  BEJIMYMHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHMJIAHUS
(ctpaxoBaHmWe, JnoTepes). MaTemaTHUecKoe OXHIaHWEe OWHApPHOU CIIydaitHOM
BEJIMYMHBI. MaTeMaTu4ecKkoe OKHUJAHHE€ CYMMbI CIyYallHbIX  BEJIMYHH.
MateMaTrnyeckoe 0KuJaHue T€OMETPUUECKOr0 U OMHOMUAIBHOTO paCIpe/iesIeHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMYMHBL. MaTeMaTrudeckoe
0>KMJAHUE MMPOU3BEACHUS U JUCIIEPCUSI CYMMbI HE3aBUCHUMBIX CIIyYalHbIX BEJIUYKH.
Jlucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE OWHOMHAIBLHOTO pacIHpeneseHus.
Jucnepcus U cTaHAAPTHOE OTKJIOHEHUE T€OMETPUUECKOTO PacCIpeAeIICHUSI.

11 KUIACC

HepaBenctBo YeonméBa. Teopema UebOniméBa. Teopema bepuymmm. 3akoH
OonblIMX  4yucesl.  BpIOOpouHBI  MeTOoA — HcclenoBaHuil.  Bwribopounbie



XapakTepucTuku. OlEeHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOUIBIO U3YUEHHBIX PACIPEICICHUMN.

HenpepeiBHble ciyyaliHble BeqW4yuHbL. [Ipumeppl. DPyHKIMS TUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOEe pacnpenesieHHe W €ro CBOMCTBA.
3ajauun, NIpUBOASIINE K MTOKA3aTEIbHOMY pAacHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMaJbHOMY  pPACHpPEACIICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeiesieHus, PyHKIUS IIOTHOCTU BEPOSITHOCTH HOPMAJIbHOTO
pacrpenenenus. PyHKIUA IIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PACTIPEIEIICHHUS.

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

KoBapuauust 1Byx ciaydaiiHblx BenuuuH. Koadduuument nuHeiHON
koppemsiiui.  CoBMecTHble  HAOJMIOAEHMST JIByX  BEJIWYMH. BbpIOOpOUHBIil
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTBb 1 CTATUCTUKA» (YTJIYBJEHHBIN YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SABJICHHUM, MPOUEAYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONPOCKI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUNUCKON TPa)KTaHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusaX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3InuHbIX BUJOB UCKYCCTBA;

S) pusuecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpec K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHusl 3amad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIIECTBEHHOM MPAKTHUKH, TOHUMAaHNE MaTeMaTHYECKOM
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpEeJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISATH MPOCKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN  MEXIAy TMOHATUSAMU, (HOPMYIHPOBATH
OTIpEeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JieJaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB pPEIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

MCIIOJIb30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKUN WHCTPYMEHT MO3HAHUS,



(GopMynupoBaTh  BONPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  IMpoOieMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (popMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, HWCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE IPOILIECCA, A TAKKE BbIABUTATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3IUYHBIX TUIIOB, AHAJIM3UPOBATD,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IUYHbIX BUAOB U (PopM
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpapruecKu;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe AeHCTBUS

Oo0menue:

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

B XOJI¢ OOCYXJICHHS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3ada4dd, BBICKA3bIBaTh HWJACH, HAICICHHBIC Ha IIOHCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3a/ad
MIPE3EHTAIUN U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:
COCTaBJISITh IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C



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

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMbIX JTEUCTBUI U MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIIAJICTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYeCKOM 3aJ1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPH PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHIATH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUST PE3YJIbTaTOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisirh
BUJIbI paOOT, I0rOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/bl, OIICHNBATh KA4E€CTBO CBOETO BKJIaa
B 0OmuUHA TPOAYKT TIO KpUTEPHUSAIM, CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aMOJIEUCTBHS.

HPEIMETHBIE PE3YJIBTATDBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJTHO OTMEpUPOBaTh MOHATUSAMHU: Tpad, MIoCKuii rpad, CBSI3HBIN Tpad,
nyTh B rpade, Ienb, LUK, JEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIy4allHOTO
DKCIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydailHOE COObITHE (RIIEMEHTAPHBIN UCXO)
CIIy4yallHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POpMYIHUPOBATH COOBITUS: MEepecedeHrue, OObEAMHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAAHHOMY, HCIIOJIb30BaTh JAUATrPAMMBI
DOiinepa, KOOPIAMHATHYIO MPSIMYIO JJI PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;

OIEpUPOBATh MOHATUSAMU: YCIOBHASI BEPOSTHOCTh, yMHOKEHHE BEPOSTHOCTEM,



HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOIO  JKCIEPUMEHTa, HaXOIUTh
BEPOSITHOCTU COOBITUN C TOMOIIBIO TMpaBWia YMHOXEHUs, JEpeBa CIIy4ailHOro
OIbITa, HMCIOJB30BaTh (OpMYITy MOJHOW BeposiTHOCTH, (popmyny baiieca mnpu
pellieHnu 3a/ay, OMPEIeNATh HE3aBUCUMOCTb COOBITUH MO QopMmyie U IO
OpPTaHU3aLMN CIy4aHOTO YKCIIEPUMEHTA;

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

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4alHBIA  ONBIT
(ucnpITaHue), ycrmex M Heyjlaya, HEe3aBUCUMBIC HCIBITAHUS, CEpUsl UCIBITAaHUH,
HAXOJIUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUIA JI0 IEPBOTO YCIIeXa, B CEPUU
UCIIBITaHU bepHysuH, B ONbITE, CBSI3aHHOM CO CITy4alHBIM BEIOOPOM M3 KOHEYHOU
COBOKYITHOCTU;

CBOOOJHO OIEpUPOBATH MOHATHSMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEPOSITHOCTEH, JMarpaMMma pachpesesieHus, OuWHapHas clydaiiHas BEJIMYWHA,
reoMeTpUYECKOe, OMHOMUAIILHOE paclpe/iesiCHUE;

ONIEPUPOBATH MOHATUSIMU: COBMECTHOE PACHPEACIICHUE ABYX CIIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPEAECICHUS ABYX CIy4YalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXXIOM BEIWYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIly4allHBIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTeMaTUYECKOr0 0XKUAAHUS CIIyYalHOW BEJIWYUHBI (paclpenesieHus), IpUMEHSTh
CBOMCTBA MAaTEMaTHYECKOTO0 OXKHMIAHUSA IIPU PELNICHWH 3a1a4, BBIYUCIATH
MaTEeMaTUYeCKOe 0XKUAaHe OMHOMHUAIIBHOTO U T€OMETPUYECKOr0 pacipeieIeH;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATh CBOWMCTBA JUCIEPCUU CIIYYAWHOW BEJIWYMHBI
(pacupeneneHus) OpU PELICHUH 3a]a4, BBIYUCISTH JUCIEPCUIO M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIILHOTO pacipeIeIeHUH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BEHIOOPOYHBIE XaPaKTEPUCTUKU TI0 JAHHOM BHIOOPKE U OIICHUBATh
XapaKTEPUCTUKNA TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI W TIPOBEPSITH MPOCTEHUIIINE
CTATUCTUYECKUE TUIIOTE3BI, OJIb3YSACh H3YYEHHBIMU PaCIPEACICHUSIMY,

NPUBOJAUTHL  MOpPUMEpPHl  3a7ay, NPUBOMAIIMX K  TOKA3aTeIbHOMY
pacnpeneNneHuo, 3aJad, MPUBOASIIMX K HOPMAIBHOMY  PaCIpPENEIICHUIO.
OnepupoBath MOHATUSAMU: (DYHKIHS TUIOTHOCTH BEPOSTHOCTH IOKA3aTEIHHOTO
pacnpenenieHus, QyHKIUS INIOTHOCTU BEPOATHOCTH HOPMAJIBHOTO paclpeesieHus,
GyHKUMS TUIOTHOCTM M CBOMCTBA HOPMAJIBHOTO paclpeeieHus;0npeesTh
KO ULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO (PUITMEHT KOPPEIAIIUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJsmn4yecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne i/ IpOrpaMMEI P Beero KonrTpoabubie IIpakTuueckue f)ﬁ p?:f 0BaT e.])IbeI e
padoThI padoThI pecypes
1 DJIeMeHTHI Teopuu rpados 3
2 CrnyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMU U
3 coObITusiMU. C10’K€HHE U YMHOKEHHUE 5
BEPOSTHOCTEH. Y CJIOBHAs BEPOSITHOCTb.
HezaBucumble coObITUS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepun nocienoBaTeIbHbIX UCIIBITAHUI.
5 Wcnbrtanus bepaymm. Ciay4aliHelid BEIOOp 5
U3 KOHEYHOM COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeieeHUs 14 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne i/ NporpaMMEI pasi Beero KonTpoabubie IIpakTuueckue f)lﬁi)pg)f OBAT eJ)H)HH e
padoThI padoTsbI pecype
1 3aKoH OOJBIINX YHCET S)
2 DJIEMEHTBI MAaTEMATUYECKON CTATUCTUKU 6
HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
3 (pactipeenieHus ), oKa3aTeIbHOE U 4
HOPMAaJIbHOE pactpeaeIeHHs
4 Pacnpenenenne Ilyaccona 2
S) CBs13p MeX/1y Clly4allHBIMHM BEJIMYMHAMHU 6
6 O06001IeHre U cUCTEeMaTH3alUs 3HAHUN 11 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne ni/n

Tema ypoka

I'pad, cBs3HBIN Tpad, npeacTaBiIcHUE
3aJ1a49M ¢ MOMOIIBIO Tpada

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

CrermneHnb (BaJIGHTHOCTD) BEPILIUHBI.
[Tyte B rpade. Llenn n muKIIBI

I'padbr Ha mnockoctu. [epeso
CJIy4aifHOTO 3KCIIepUMEHTa

=

Crnyyaiinble S9KCIIEpUMEHTHI (OIIBITHI)
CIly4aiiHble COOBITUS. DIEeMEHTapHbIE
COOBITHS (MCXOIBI)

BeposiTHOCTB cllydaliHOTO COOBITHSI.
BepositTHOCTH COOBITHH B OTIBITAX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

BeposiTHOCTB clydaifHOTO COOBITHS.
BeposiTHOCTH cOOBITHH B OIIBITaX €
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
COOBITHSIMU

[Tepeceuenue, o0beAMHEHNE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. @opMysia CI0KEHUS
BEPOSATHOCTEN

VYcnoBHas BEpOATHOCTb. Y MHOKEHUE
BeposiTHOCTEN. Dopmysa ycI0BHON
BEPOSATHOCTH

YcaoBHas BCPOATHOCTE. YMHOXKEHHE




10
11

BeposiTHOCTEN. DopMysa yCI0BHON
BEPOSITHOCTH

dopmyiia MOJHON BEPOATHOCTH

®opmyia baiieca. HezaBucumbie
cOObITHS

12

13

KomOunaropHoe npaBuiio yMHOXKEHHUSI.
[TepectanoBku U dakTopua

Uucno coueranuit. TpeyronbHUK
[Tackans

14

15

16

17

®opmyna 6unoma HproToHa

Kontponbnas padorta Nel: "I'padwl,
BEPOSTHOCTH, MHOXKECTBA,
KOMOWHaTopuka'

buHapHbIl ciiy4ailHbIM ONBIT
(ucmibpITaHue), ycrex U HeyJaya.
HezaBucumele ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN 10 IEPBOIO
ycrexa

CepI/IH HE3aBUCHUMBIX MCIIBITAHUN 10
IEPBOro ycrexa

18

19

20

Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnyu

CrnyuaiiHblii BBIOOp U3 KOHEUHOU
COBOKYITHOCTH

[TpakTuyeckas pabora ¢
MCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIUIY

21

Ciyvaiinas BennunHa. Pacnpenenenue
BeposATHOCTEN. J{narpamma
pacrtpeneseHus

22

Orneparuu HaJ CIIy9aifHBIMU
BenuurHaMu. [Ipumepst
pactpeneneHnil. bunapHas cirydaiiHas




BCJIMYHHA

23

24

I'eomerpuueckoe pacrpeneneHue.
buHomuanbHOE pacnpeenenue

MaremMaTnuyeckoe 0KHUJIaHue
cinyyaiiHol BennunHbl. COBMECTHOE
pacnpeneneHue AByX CIydanHbIX
BEJIMYUH

25

HesaBucumpble ciiyyaiiHble BEJIMUUHBI.
CBolicTBa MaTEMaTHYECKOT'O
OXXKHIaHusI. MaTeMaTH4IeCKoe
OXXHJaHue OMHAPHOH CcIydaitHOM
BEJINYHHBI

26

Maremarudeckoe oxxuganue
r€OMETPUUYECKOT0 U ONHOMHUATBHOTO
pacnpeneeHui

27

I[I/ICHepCI/IH " CTAaHAApPTHOC
OTKJIOHCHUC

28

29

30

Jucnepcust OMHapHOU citydaiiHON
BeIM4MHbL. CBOWCTBA JUCIIEPCUU

MareMaTruueckoe OXXHNAaHUC
MMPOU3BCACHUA N JUCIICPCHUA CYMMBbI
HC3aBUCHUMbIX CJ'Iy‘-IaI\/'IHBIX BCINYHNH

Jucnepcust GMHOMUATBHOTO
pacnpenenenus. [Ipaktauueckas pabota
C HCTIOJIH30BAaHUEM DJIEKTPOHHBIX
TaOJIUIL

31

Jucnepcus u ctanaapTHoOE
OTKJIOHEHHE T'€OMETPUUECKOTO
pacnpenenenus. . [Tpaktuueckas
paboTa ¢ UCIOIb30BaHUEM
AJICKTPOHHBIX TAOJIHI

32

O0001eHHE U CUCTEMATU3ALNS 3HAHUM




KonTtponbHas padora Ne2:

33 "Ucnbrtanus beprymu. CrydaitHpie 1
BEJIMYMHBI U pacrpeaeneHus"

34 O0o001IeHNe U CHCTeMaTU3allus 3HAHU! 1

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

HepasenctBo YeObimena. Teopema
Yeopimena. Teopema beprymmm. 3akon
OOJIBIINX YHCET

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIE
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

HepasencrBo YebOnimena. Teopema
YeoOnimeBa. Teopema bepuyminu. 3akoH
OOJIBIINX YHCE

HepasencrBo Yebnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
OOJIBIINX YHCE

Br100opouHbIif METO] MCCIIEIOBAHUIMA

[IpakTuueckas pabora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

I'enepanbHas COBOKYMHOCTb U
cilydaiiHas BIOOpKa. 3HAaKOMCTBO C
BbIOOPOYHBIMHU XapPAKTEPUCTUKAMHU.
O1eHka cpeJHero u AUCTEPCUU
TeHepAIbHON COBOKYITHOCTH € TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYMHOCTb U
cilydaiiHas BIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapPaKTEPUCTUKAMHU.
O1neHKa CpeTHero U JUCTIEPCHH
reHepaJIbHON COBOKYITHOCTH C IMOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OreHrBaHUE BEPOSITHOCTEH COOBITUH 1O
BEIOOpKE




Craructuueckas runoresa. [IpoBepka

9 IIPOCTEHUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB M3YUYEHHBIX pacIpereleHuin
Craructuueckas runoresa. [IpoBepka

10 MPOCTEHUIINUX THIOTE3 C IIOMOIIBIO
CBOMCTB M3YYEHHBIX pacupereleHun

11 [IpakTuyeckas pabora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]
IIpumepbl HENPEPBIBHBIX CIIy4aliHbBIX

12 BeINYMH. OYHKIINS [IJIOTHOCTH
BEPOATHOCTH
PaBHOoMepHOE pacnipenencnue. [Ipumepsl

13 3aJ1a4, IPUBOIALINX K [TOKA3aTEIbHOMY U
K HOPMAJIbHOMY PacIpeieIeHUsIM

14 @OyHKIMS ITIOTHOCTH BEPOSITHOCTU
IIOKA3aTeIbHOIO PaclpeaeIcHUs

15 @DyHKIMS INIOTHOCTH BEPOSITHOCTH
HOPMaJIbHOTO pacnpeeeHus
ITocnemoBaTeIbHOCTE OTMHOYHBIX

16 He3aBUCHMBIX coObITHil. [Ipumep 3agaumn,
MIPUBOJIALIEH K pacpeIeIeHUIO
ITyaccona

17 [IpakTryeckas pabora c
MCII0JIb30BAHNUEM DJIEKTPOHHBIX TaOJIUIL

18 KoBapnanus nByx ciiy4allHbIX BEJIMYUH.
Koadduunent koppensuuu

19 CoBMecTHBIC HAOTIOJICHHUS IBYX BEIMYUH

20 Bri6opounsiii ko duueHT
KOppEsLun

21 Paznuune Mexny J'II/IHCI\/'II;IOI\/'I CBS3BIO U
MIPUYHUHHO-CJIEICTBEHHOM CBSI3bIO

22 Jluneiinas perpeccus




23

24

25

[IpakTuyeckas pabora c
UCII0JIb30BAHUEM 3JICKTPOHHBIX TAOJIHIY

[IpencraBnenne TaHHBIX ¢ TOMOIIBIO
TaOJUI ¥ AUArpaMM, OlucaTeIbHas
CTaTHCTHKA

OmBITH ¢ pAaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITUSIMHU

26

27

Brruuciienue BeposTHOCTEH cOOBITHI C
pUMEHEHHEM (HopMyIT

Beruuciienue BeposiTHOCTEH cOOBITHI C
PUMEHEHHEM TPapUIECKUX METO/IOB!
KOOpJWHAaTHasl NpsiMasi, 1epeBo,
nuarpaMma Ditnepa

28
29

CHy‘IaﬁHHe BCIIMYHHBI X PACIIPCACIICHUA

MaremaTudecKkoe OXKHIaHue CHy‘I&ﬁHOﬁ
BCJIIMYHUHBI

30

31

MareMatnueckoe 0KMIaHHE CIy4aliHON
BEJINYUHBI

KonrtponsHas pabota: "BeposTHOCTb U
cTaTuCTUKA"

32

Brruncnenue BeposiTHOCTEN COOBITUH C
IpUMeHeHHeM GopMyIl U TpapuuecKux
METOJI0B

33

34

Brruncnenmne BeposiTHOCTEH COOBITUI C
pUMeHeHneM (GopMyIl U rpaduyecKux
METOJIOB

Crny4aiiHble BETUYUHBI U
pacnpenenenus. MaremaTuyeckoe
0KUJAHUE CIYYaHON BEJIMYHUHBI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
T IIpoBepsiembie NpeMeTHbIE Pe3yIbTaTbl 0CBOCHHs OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro 001ero 0opa3oBaHus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJHUIIBI M THATPAMMBI
6.2 OnepupoBaTh MNOHATHAMH: cpeAaHee apudmeruyeckoe, MeAHaHAa,
HauOoJibllIee, HAMMEHbBIIIEE 3HAYCHUE, Pa3MaX MAaCCHUBA YMCIIOBBIX JIAHHBIX
OnepupoBaTh MOHATUAMU: CITy4ailHBIA SIKCIIEPUMEHT (OIIBIT) U cy4yaiiHoe
coOBITHE, 3JIEMEHTApHOE COOBITHE (DJICMEHTAPHBIA HCXOJM) CIydaiHOTO
6.3 ONbITa; HAXOJUTh BEpPOSTHOCTM B OMNbITaX C PABHOBO3MOXXHBIMU
CITy9aifHBIMU COOBITUSIMU, HAXOIUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YUYEHHBIX CIyYalHbIX 3KCIEPUMEHTAX
Haxomute u ¢dopMynupoBaTth COOBITHS: TEpeceueHue U OObeIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, TPOTHBOIIOJIOXKHOE JaHHOMY COOBITHIO,
' MONIb30BAaThCA  JUarpamMmMamMu  Oiinepa ©u  GOPMYIOH  CIOXKEHUS
BEPOSITHOCTEH MPHU PEIICHUH 3aa4
OnepupoBaTh TOHATUSMH: YCJIOBHash BEPOATHOCTb, HE3aBUCHUMBIC
6.5 COOBITHSI; HAXOAUTh BEPOSITHOCTH C MOMOIIBIO MPaBHJIA YMHOXECHHS, C
MMOMOUIBIO A€PEBA CIYYANHOTO OIbITa
6.6 [IpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXEHUS MPU PEIICHUN 3a/1a4
OrnepupoBaTh MOHITHSAMU: UCIIBITAHUE, HE3AaBUCHUMbBIC UCIIBITAHUS, CEPUS
6.7 UCIIBITaHUH, ycexX U HeyJlaua; HaXOIUTh BEPOATHOCTH COOBITUI B CEpPHUH
HE3aBUCUMBIX HCHBITAHUM 70 TEPBOTO yCleXa, HaXOAUTh BEPOSITHOCTH
coObITHH B cepun ucnbiTanuii beprymnnu
6.8 OnepHpOBale NOHATUSMHU:  CIy4yallHas BEJIWYMHA, pacHpeieseHue
BEPOSITHOCTEM, MarpaMma pacrpeaeieHus
11 KUIIACC
Kon .
TG D IIpoBepsiemble NpeMeTHbIE Pe3y.IbTaThl 0CBOCHH OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yjabTara
5 Teopust BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHHUBaTh  BEPOSTHOCTH  3HAYEHUW  CIYYalHOM  BEJIIMYUHBINIO
pacnpeieNeHUI0 WK C TOMOILbIO AHarpaMm
OnepupoBaTb TOHSATHEM MATEMATUYECKOTO OXHUAAHUS, MPUBOAUTH
59 IIPUMEPBI TOT0, KaK IPUMEHSAETCSI MATEMaTHYECKOE OXKUAAHUE CITyYaltHON
BEIIMYMHBI, HAXOJUTh MATEMAaTHYECKOE OXUJAaHUE TI0 JaHHOMY
pacnpeneseHuIo
5.3 Nmetp npencTaBieHue o 3aK0HE OOJBITUX YHCET




5.4 MMeTs npeacraBieHue 0 HOPMAJIBHOM pacIpeNeICHUN



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KIIACC

Kox
6

6.1

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEHN M CTATUCTUKA

[IpencraBnenne JaHHBIX C  TOMOWIbI0 Tabmuy, u  guarpamm. CpenHee
apudmernyeckoe, MeauaHa, HauOoblllee W HaUMEHBIIEe 3HAYECHUS, pa3Max,
JUCTIEPCHS U CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CraydaiiHple SKCIIEPUMEHTHI (OMBITHI) M CIIydailHble COOBITHA. DJEMEHTapHbIC
coObITHs  (Mcxonbl). BeposTHoCTh ciywaiiHOro coObITHS. bau3ocTe yacToThIM
BEPOSTHOCTH cOObITHHA. Ciy4aliHbIe OMBITHI C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU
COOBITHAMU. BeposiITHOCTH COOBITHI B ONBITAXC PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

6.3

6.4

Onepanuu  HajJ COOBITUSIMH: TIEpeceueHue, OOBEIUHEHUE, MPOTHUBOIIOJIOKHBIC
coObITud. uarpammel Ditnepa. @opmyrna caoxkeHus: BEpOSTHOCTEN

VYcnoBHast BEpOSATHOCTb. YMHOXEHHE BeposTHOCTeW. JlepeBo  ciyyallHOTO
skcniepuMmenTa. @opmyrsa nojiHoN BeposiTHOCTU. HezaBucumeblie cOObITHS

6.5

6.6

KombOunaropuoe mnpaBuwio ymHoxeHus. llepecranoBkn u Qakropuan. Ywucio
coueranuil. Tpeyronpauk Ilackans. @opmyna 6uHoma HeloToHa

bunapHblli cnyuyaliHelii ONBIT (WMCIIBITAaHME), yclleX W Heyaada. HezaBucumble
ucneltaHus. Cepusi HE3aBUCHMBIX HCIBITaHWKA [0 mepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymmn

6.7

Crnydaiinas BenmuunHa. Pacnipenenenue BeposiTHOCTed. JlmarpaMma pacripesiesieHus..
[Tpumepsl pacpesieieHnid, B TOM YHCIie TeOMEeTpUIecKoer OMHOMHUATBHOE

11 KIIACC

Kon
5

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

HucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYMH: MATEMAaTHYECKOE OXKUJIAHME,
JUCIIEPCHUS U CTaHJIAPTHOE OTKJIOHEHUE. [IpuMepsl MpUMEHEHHs] MaTEMaTUYECKOTO
0KMJaHUs, B TOM YHUCJIE B 3aJa4ax U3 MOBCEIHEBHOM XU3HU. MaremaTudyeckoe
OKHJIaHWE OWHAPHOM CITydyallHOW BETWYMHBI. MaTeMaTuuecKkoe OKHIaHHE CYMMBI
CIIy4alHBIX BEIWYMH. MaTeMaTHuecKoe OKUAaHUE U TUCIIEPCUS T€OMETPUUECKOTO
1 OMHOMHUAJIBHOTO pacIpe/ieIeHH

5.2

3aKkoH OOJIBIINX YHUCEN U €ro poJib B HayKe, MpHUpoje U olmiecTBe. BrIOOpOUHBIH
METO/I KCCIICIOBAHUI

5.3

IIpuMepsl HENpEpBIBHBIX — CIydalHbIX BeanyuH. [loHATHE O IDIOTHOCTH
pacnpezeneHus. 3afiady, IPUBOJAIIME K HOPMaIbHOMY pacrpenencHuto. [lonstue
0 HOPMaJIbHOM pacIpeaeiICHUH




IPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHus o0pa3oBaHusi

Bnanenue Meronamum J0Ka3aTeNbCTB, AITOPUTMaMH pELICHUS 3ajady;
yMmeHue GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpMYIUpOBaATH
0o0paTHOE M IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MaTEeMAaTUYECKOH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMS TIpPU PpEUIeHUHM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUpPOBATh MOHATHSIMH: MHOKECTBO, IMOJAMHOXECTBO, ONEpallUU Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PeasIbHBIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMHU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a1a4

YMeHue ornepupoBaTh MOHATHSIMH: HATYpaIbHOE YHCIIO, IIEJI0E YHUCIIO,
CTETICHB C IIEJIBIM ITOKa3aTelieM, KOPeHb HaTypaJIbHON CTENIeHH, CTCIICHb
C palMOHANBHBIM  TOKAa3aTeleM, CTeNneHb C JACHCTBUTEIbHBIM
mokaszarejeM, JiorapumM dY#Wcia, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJBHOTO YHCIIA, OCTATOK IO MOJYJI0, palOHAIbHOE YHCIIO,
HppaloOHaAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaTbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOIbh30BaATh
IMPpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAMMCHBIICC
olmiee KkpaTHOE, aNropuT™M EBKIHIA MPU pelIeHry 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMK ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS; yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTEMEHsAMH W Jorapudmamu, npeoOpa3oBaHus JAPOOHO-pAIIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreOMeTpHIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuueckass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOLIBIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE ONEepUpPOBaTh MOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJICKCHBIC YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTh IMPOU3BOAMTH apU(METHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIaMH; TPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPECACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OIepupoBaTh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPHUUECKUE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIIEpPUpPOBATh
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEoOpa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peuiaTb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PaA3JIMYHBIX MIPHUEMOB; pPEIIATH
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PELICHHUS MAaTE€MaTHYECKUX

3a]a4 U 3a]a4 U3 pa3IndHbIX 00JacTel HayKu U peaslbHOM JKU3HU

YMeHue omnepupoBarth MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMU, HauOOJIbllIee ¥ HaMMEHbIIIee 3HAUCHUs
(GYyHKLINUU Ha IPOMEXKYTKE, HEpepbIBHAS (QYHKIUS, aCUHMIITOTHI rpaduka
GbyHKIMY, 1iepBasi U BTOpasi Mpou3BoaHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeneIEHHBINH
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMM, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO MJIA HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIHI; CTPOUTH
rpauKi MHOTOWIEHOB C UCIOJIb30BAHUEM amlapara MaTeMaTH4YeCKOro
aHaINM3a; NPUMEHATh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIydIlEero
pelleHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIBIO




HHTCrpaia; NMpuBOAUTE NPUMCPLI MATECMATUYCCKOIO MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAS
byHKIHS, panmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpHUUYECKHE  (YHKUIUH, OOpaTHble TPUTOHOMETPHYECKUE
GyHKLIMU, TOKa3aTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBaHUSA
rpaduKoB (PYHKIMH, HCIOIB30BATh I'PaAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUH 33a1ad U3 JAPYIHX y4eOHBIX MPEIMETOB H
3ajJjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpadMKu (DYHKIHIA AJIS peTeHHs
yYpaBHEHMH, HEpaBEHCTB M 3ajady 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, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJICHUS JIUYHBIMH U CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAXKEHUS, YpaBHEHHS, HEPABEHCTBA U MX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(dMeTHUecKoe, MeIMaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHMCIIOBOrO HabOpa; yMEHUE M3BJIEKATh, MHTEPIIPETUPOBATh
nH(popMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pEaJIbHBIX IIPOLIECCOB U ABJICHUI; IPEACTABIISATD
uH(pOpMALIMI0O C TOMOUIbIO TabnMll M JAWarpaMM; HCCIIEIOBaTh
CTaTUCTHUYECKUE JaHHBIC, B TOM 4YHCJIE C MPUMEHEHHEM TpaduuecKux
METO/0B U IEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIEA0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4YallHOIO COOBITUS; YMEHHE BBIYHUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyiny MOJHOH
BEPOSATHOCTH, (hopmyny beprymim, komOuHaTopHbIe HaKThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHas BeJIMYMHA, paclpeesieHue BEepOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlydaliHOW BEJNWYMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYCHHBIX pACHpeAeTCHUNA s
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBIICHHUSX; YMEHHUE ONEPUPOBATh NOHATHAMH: COUYETaHHE, IEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLICHUBaThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YNIbTAT

YMeHune onepupoBaTh IOHATHAMM: TOYKA, NpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYT'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA MpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY MPSAMBIMH, YroJl MEXAY HPSIMON M INIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSMBIMH, PACCTOSTHAE MEXKy IUNIOCKOCTSMH; YMEHHUE MCIOJIb30BaTh IIPH
pelIeHUH 33734y U3y4eHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHUK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajienenunen, OpusMa, NuUpampaa, (GUrypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMUIBI, NPU3MBI, KOHYCa, LHWIUHIApA, 00bEM KyoOa,

IIPSIMOYTOJIBHOTO ITapajulelICUIela, TUPaMUAbl, IIPU3MBI, LWIAH]PA,




KOHyca, I11apa, pa3BEPTKa IOBEPXHOCTH, CEUEHUSI KOHYCa M LIMIMHIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE MPUMEHSTh CBOMCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITENHEHO
(bopMyIUpOBaTh ONpPEACICHUS U3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reOMEeTpUYecKuX (Guryp, o00CHOBBIBATH WM
ONpoBepraTh MX; yMEHHE TPOBOAWTH Kiaccudukanuioo ¢uryp 1o
pa3jMYHBIM TMPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE JIOTIOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; YyMEHHE
pacno3HaBaTh paBHBbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B MPHPOJE,
UCKYCCTBE, apXHUTEKType; HCIOIh30BATH T'€OMETPUYECKHAE OTHOIICHHUS
IPU PEeLICHUH 3a]1a4; HAXOAUTh FT€OMETPUUECKUE BEIUYUHBI (JUIMHA, YOI,
iouiaib, 00bEM) MpH PEelIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHa, yroi, TUIOMAAb, OO0BEM, IJIOMIAIh TOBEPXHOCTH), HCIOIB3Ys
u3yyeHHbIE (POPMYIJIBI U METO/BI, B TOM YHCIE: IUIONIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIO0OHBIX QUTYP
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YMeHwne orneprupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3iokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE MPOU3BEACHHUE, YTOd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJAUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMmenue BbIOMpATh TMOAXOMAMIMKA METOA s PpeIICHUs 3a/1a4H;
[IOHUMaHUE 3HAYUMOCTH MATEMaTUKM B M3Y4YEHUM NPUPOIHBIX U
OOIIIECTBEHHBIX ~NPOIIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaThb
MPOSIBIICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE, YMEHUE IPUBOAMTH

IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU




MaTeMaTU4YeCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Hucna u BIYUCICHUS

11 Harypanbublie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpOOH

13 Apudmernueckuii KOpeHb HATYpAIBHOU cTeneHu. JeicTBus ¢ apudMeTHIecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETEHU

14 Crenenb ¢ nenbM mnokazateneM. CTeneHb C PpalUMOHAIBHBIM ITOKa3aTeIeM.
' CBoiicTBa cTenIeHU

15 CuHyc, KOCHHYC W TaHIEHC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTAHT'€HC YMCJIOBOIO apryMeHTa

1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl

JlelicTBuTenbHble uucna. ApudpmeTHyeckue omnepanuu ¢ JAeHCTBUTEIbHBIMHU
1.7 gyrciaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TPABWIA OKPYIJICHUS, TMPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHHUN

1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckrue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U IOrapupMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckre HEpaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTes MaTPHUIIhI
3 OyHKIMH U TpapuKH




@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymu ¢ysknum.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMsI IOCIIEI0BATENLHOCTEN
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHHe NPOM3BOIHOW K HCCIEAOBAaHMIO (YHKUUMH HAa MOHOTOHHOCTb M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHcTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IMIO0CKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena u MOBEpXHOCTH BpPAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



