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IHHOACHUTEJIBHASA 3AIIMCKA

VYuebublil Kypc «BeposTHOCTh M CTaTUCTUKA» YIIyOJIEHHOTO YPOBHS SBISIETCS MPOJOJDKCHUEM U
pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca YIIyOJEHHOTO YpOBHS HAa YpPOBHE CpEIHEro OO0IIero
oOpa3oBaHus. Y4eOHBIH Kypc MpenHa3HaueH Juis (OPMUPOBAHUS y OOYYAlOMIMXCA CTaTUCTHYECKON
KYJIbTYpPbl U IOHUMAHUS POJIM TEOPUHU BEPOSITHOCTEN KaK MaTEMaTUUYECKOI0 MHCTPYMEHTA JUIsl U3YUEHHUS
CIly4ailHBIX COOBITHH, BETUYMH W TpoueccoB. [Ipu u3yueHnnm Kypca 0OOTamaroTcsl MpeCTaBICHHS
oOyyaroluxcsi 0 METO/Aax MCCIeIOBaHUS M3MEHYMBOIO MUPA, Pa3BUBACTCS NMOHUMaHHE 3HAYUMOCTU U
OOIIHOCTH MAaTeMaTUYECKUX METOJIOB MO3HAHUS KaK HEOTHEMIIEMOM YacTH COBPEMEHHOT'O €CTECTBEHHO-
Hay4HOI'0O MUPOBO33PEHUSL.

Coneprxanue y4eOHOTrO Kypca HalpaBlIeHO Ha 3aKpeIuieHHe 3HAHWHM, MOJIYYEeHHBIX MPU U3yYCHHU
Kypca Ha ypOBHE OCHOBHOro oOmiero oOpa3oBaHUS, U Ha DPa3BUTHE IMPEICTaBICHUM O CIIy4aiHbBIX
BEJIMYMHAX U B3aUMOCBA3SAX MEXIY HMMHM Ha BAXKHBIX IPUMEPAX, CHOKETHI KOTOPBIX MOYEPIHYTHI U3
OKpyKatomero mupa. B pesymprare y oOyuarommxcsi TOHKHO c(OpMUPOBATHCS MPEICTABICHHE O
Hanbosiee yYMOTPEOUTENBHBIX M OOIIMX MaTeMaTHYECKUX MOJEINAX, HCIOJIb3YeMbIX IS OMHCAaHUS
AHTPONIOMETPUUECKUX M JIeMOorpaduyecKiuX BETUYMH, MOTPEIIHOCTe B pa3jMyYHble pojia U3MEPEHHSX,
JUIUTEIBLHOCTH 0€30TKa3HOW paboThl TEXHMUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUHA U
MpoIieccoB B oOmiecTBe. YUeOHBIH Kypc SBIETCS 0a30d UIsi OCBOCHUSI BEPOSTHOCTHO-CTATUCTHUYECKHIX
METOZOB, HEOOXOIUMBIX CIHEIHAINCTaM HE TOJBKO WHIKCHEPHBIX CIIEHUAIBHOCTEH, HO TaKXkKe
COLIMAJIbHBIX M TICUXOJOTHYECKHX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHBIE HAYKH B 3HAUUTEIBHOMN
Mepe KCIOJNIb3YIOT anmnapar aHajin3a OONbIINX AaHHBIX. L[eHTpanapHyI0 4acTh yueOHOro Kypca 3aHHMMAaeT
oOCyKJeHHe 3aKkoHa OoNbIIUX Yucedl — (YHIAMEHTAIBHOTO 33aKOHAa MPHPOJBI, HMEOIIETO
MaTEeMaTHYECKYIO (hOpMAaTU3aIINIO.

B cooTBeTcTBMM ¢ YyKa3aHHBIMH LEJISIMH B CTPYKType ydeOHoro Kkypca «BeposTHOCTH u
CTaTUCTUKA» Ha YIIIYONEHHOM YPOBHE BBIIEICHBI OCHOBHBIE COJEpKaTelbHble JHUHUU: «CiydailHble
COOBITUS U BEPOATHOCTH» U «CiydaliHble BEJTMYUHBI U 3aKOH OOJBIINX YHCEI.

[ToMrMO OCHOBHBIX JHHHH B Y4E€OHBIH KypcC BKIIIOYEHBI SJIEMEHTHI TEOpUU TrpadoB u TEOpHH
MHOXECTB, HEOOXOIUMBIE Ui TOJHOLEHHOIO OCBOCHHUS MaTrepuana JaHHOTO Yy4eOHOTro Kypca H
CMEXHBIX MaTEMAaTHYECKUX YUEOHBIX KYpCOB.

Conepxxanue nuHuM «CirydaiiHble COOBITUSL U BEPOSATHOCTHY CIYKUT OCHOBOM JUIsl (JOPMHUPOBAHUS
MPEJICTABICHUNA O PACIpPENCICHUNA BEPOATHOCTEH MEXAY 3HAUYCHHUSIMH CIyYalHBIX BEJIMYMH. BaxHyto
4acTb B JTOM COJEpKaTEJbHOM JIMHUU 3aHUMAeT HU3Y4YEHHE T'€OMETPUYECKOT0 U OMHOMHAIBLHOTO
pacnpefesieHnii U 3HAKOMCTBO C MX HENPEPHIBHBIMHU AHAJOTaMH — IOKA3aTEJIbHBIM M HOPMaJIbHBIM
pacnpeesIeHUsIMU.

Tembl, CcBsI3aHHBIE C HENPEPBHIBHBIMU CIyYalHBIMM BEJIMYMHAMU U  PaCHpelleleHUSIMH,
aKLEHTUPYIOT BHUMaHUE OOYYalOIIMXCS Ha ONMMCAHWU U M3YYEHHM CIIy4alHBIX SBJIEHUH C TOMOILBIO
HenpepbIBHBIX  (QyHKIuI. OCHOBHOE BHUMAaHUE YJIENsAeTCs I0Ka3aTelbHOMY U HOPMaJbHOMY
pacnpeesIeHUsIM.

B ydueOHOM Kypce mpeaycMaTpUBaeTCsl O3HAKOMMTEIBHOE HM3YYEHHME CBSI3U MEXKIY CIydalHbIMU
BEJIMYMHAMU M ONMCAHHUE 3TOH CBA3M C MOMOILBIO KO3 (ULMEHTa KOPPEISIUN U €ro BBIOOPOYHOTO
aHajiora. JTH D2JIEMEHTBI COJEpPXKAHUS pa3BUBAIOT TeMy «Jluarpammbl paccenBaHHA», U3YUEHHYIO Ha
YPOBHE OCHOBHOI'O O0ILEro 00pa3oBaHMs, U BO MHOTOM OIUPAIOTCS HAa CBEIECHUS M3 KypCOB alreOpbl U
TE€OMETPHH.

Emé oauH sneMeHT coaep:kaHus, KOTOPBIM IpeuIaraeTcs Ha O3HAKOMUTEIBHOM YPOBHE —
MOCTIeIOBATENbHOCTh  CIIyYallHBIX HE3aBUCHMBIX COOBITMH, HACTYNAlOIIMX B EIUHHILY BPEMEHHU.
O3HakoMJIEHHE C paclpe/ie]IeHHeM BEpPOATHOCTEH KOJIMYECTBA TaKUX COOBITHII HOCHUT pPa3BHBAIOLIMIA
XapakTep W SBISETCA AaKTyalbHBIM JUIsl OyQymux aOWTypUEHTOB, IOCTYMAalOMMUX Ha YydeOHbIe
CHEIHaIbHOCTH, CBA3aHHbIE C OOIIECTBEHHBIMU HAyKaMH, ICUXOJIOTHEHN U yIIpaBICHUEM.



Ha u3yuenue yueOHoro xypca «BeposTHOCTh M CTaTUCTHKa» Ha YIIIyOJIEHHOM YPOBHE OTBOAMTCS
68 yacos: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 yac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, cBsa3HbIM Tpad, myTn B rpade: ukibl U nenu. CTeneHb (BaIGHTHOCTh) BepIIUHEBL. ['padbl Ha
IIJIOCKOCTH. [lepeBbs.

CrnyuaitHble YKCIIEPUMEHTHI (OMBITHI) U CIy4YailHbIe COOBITHS. DIIEMEHTapHBIC COOBITUS (MCXOJBI).
BeposiTHOCTB citydaitHOTO cOOBITHSA. BiIM30CTh 4acTOTHI M BEPOSATHOCTH COOBITHI. CydaliHbIE OIBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.

Onepanuu  Haa COOBITHSIMH: TEpeceueHue, OObEIUHEHHE, MPOTUBOMOIOKHBIC COOBITHS.
Huarpammsl Diinepa. @opmyna cioKeHUs BEPOSATHOCTEN.

VYcinoBHas BEpPOSTHOCTb. YMHOXKEHHME BeposiTHOCTEH. JlepeBo cllydalHOro SKCIEpHUMEHTA.
®dopmyna nmoaHoM BeposTHocTH. DPopmyia baiieca. HezaBucumbie coObITHS.

bunapHblii ciyyaliHbl ONBIT (MCHBITAHUE), ycnex U Heynada. HezaBucumsble ucneitanus. Cepus
HE3aBUCHMBIX HCIBITAHUH 10 mepBoro ycrexa. llepecranHoBku u (¢akropuan. UYuciao codeTaHHid.
Tpeyronsuuk Ilackansa. ®opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX UcTibITaHui beprymnu. CiydaiiHbIi BHIOOP U3 KOHEYHOM COBOKYITHOCTH.

Crnyuaitnas BenuuuHa. Pacnpenenenue BeposatHocTeil. luarpamma pacnipenenenus. Onepanuu Haj
CIy4yailHBIMU BEJIMYMHAMK. buHapHas ciywyaiiHas BennuunHa. [Ipumepsl pacnpenesieHui, B TOM YHCIIE
reoMeTpUYecKoe U OMHOMHUATIBHOE.

CoBMecTHOE  pacmpenesieHHe JIByX  ClIydailHbIX  BenuuuH. He3aBucumble — ciiydaiiHble
BEJIMYKMHbI. MareMaTH4ecKoe 0XKHM/1aHue CIydaliHON BeIu4MHbI (pactpenenenus). [Ipumeps! npuMeHeHust
MaTEeMaTHYECKOrO OXHJAHUs (CTpaxoBaHWE, JIOTepes). MareMaThdeckoe OXXKHIaHue OWHAPHOM
CIy4allHOl BeNMYUHBbl. MaTemaTHdyeckoe OXHAAHUE CYMMBbI CIy4YalHbIX BeIU4YMH. MaTemMaTtuuyeckoe
OKUJIaHHE TEOMETPUUECKOro M OMHOMHAIIBHOTO PacIpeIeIeHUN.

Jlucriepcusi M CcTaHIApTHOE OTKJIOHEHHE CIIydaiiHON Benu4yuHbl (pacmpenenenus). Jucnepcus
OMHApHOW CIyyaifHON BeNIWYHMHBI. MaTeMaTH4ecKoe OXKUJIaHUE TPOM3BEACHUS U AHUCIEPCUS CYyMMBI
HE3aBUCUMBIX CIIy4alHbIX BeJIMYMH. Jlucnmepcus U crTaHAapTHOE OTKJIOHEHHME OMHOMHAIBHOIO
pacnpeznenenus. Jlucnepcust U CTaHAAPTHOE OTKIOHEHUE T€OMETPUUECKOT0 PACTIPENETIEHUS.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O KYPCA «BEPOATHOCTDH U
CTATUCTHUKA» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamIaHCKOrO BOCIUTAHMS:

c(OPMHPOBAHHOCTh TPAKJAHCKONH MO3MLUHU OOYYaOLIErocss Kak aKTUBHOIO M OTBETCTBEHHOIO
YJIeHa POCCHUHCKOro OOIecTBa, MpPEICTaBICHHE O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHHPOBAHUSA
pPa3IUYHBIX CTPYKTYp, SBJICHHUM, TPOLEIYp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, ONMPOCHI U JPYroe),
YMEHHUE B3aUMOJICHCTBOBaTh C COLMAIBHBIMA WHCTHUTYTaMH B COOTBETCTBUM C HX (QYHKUUSAMH U
Ha3HAYCHHEM,;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh POCCHUICKON TpakIaHCKON WACHTUYHOCTH, YBAXKEHUS K MPOLUUIOMY H
HACTOAILLEMY PpOCCHUMCKOM MAaTeMaTHUKH, LEHHOCTHOE OTHOLIEHHE K JOCTHXKEHMSIM pPOCCHMCKHX
MaTEMaTUKOB M POCCUHMCKONW MaTEMAaTHYECKON IIKOJBI, MCIOJIb30BAHUE JTUX JOCTHKEHUH B JIPYrHX
HayKax, TEXHOJIOTUSIX, cpepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HaHUE JyXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoaa, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUSA, ITHUYCCKOI'0 MOBCACHHA, CBA3AHHOTO C MPAKTUYCCKUM IMPUMCHCHHCM ,Z[OCTI/I)KCHI/Iﬁ HAayKHu H
JEeSTeNbHOCTHIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B TIOCTPOSHUE YCTOMYHUBOTO OYIYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYas DSCTETHKY MaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUH, pacCyXIeHUH, BOCHPHUMYHUBOCTh K MATEMATHUYECKUM aCIIEKTaM Pa3IMIHbIX
BUJIOB UCKYCCTBA;

5) puznveckoro BOCHIMTAHUSA:

c(hOPMUPOBAHHOCTh YMEHHsI TPUMEHSITh MaTEMaTHYeCKHE 3HAHUS B HMHTEpPecax 3J0pPOBOTO M
0e3omacHOT0 00pasza KM3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHWE,
cOaTaHCUPOBAHHBIN PEXHUM 3aHATHA M OTHAbIXa, peryispHas (U3MvecKas aKTUBHOCTB), (PU3UUECKOE
COBEPIIICHCTBOBAHHUE MPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBLHOMN JCSITEIBHOCTHIO;

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTh K TPYHdy, OCO3HAaHHE IIEHHOCTH TPYIOTIOOUS, WHTEpeC K pa3jIudHbIM cdepam
poeCCUOHATILHOMN IEATEIbHOCTH, CBI3aHHBIM C MATEMAaTHKON U €€ MPUIIOKECHUSIMHU, YMEHHUE COBEPIIAThH
OCO3HaHHBIM BBIOOpP Oyaymield mnpodeccud | PeaTu30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHUIO M CaMOOOpa30BaHHUIO HA MPOTSKEHHUH
Bcel JKM3HH, TOTOBHOCTb K AKTMBHOMY Y4YaCTUIO B PCIICHHU INPAKTHYCCKHUX 3alayd MaTeMaTHYECKOHU
HaIpaBJIECHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTH IKOJIOTUYECKOM KYIbTYphl, IOHUMAHHUE BIUSHUS COLUATBHO-IPKOHOMUYECKUX
MPOIIECCOB Ha COCTOSIHME TPUPOJHONM M COIMAIBHOM Cpeabl, OCO3HAHUE TJI00aIbHOTO XapakTepa
IKOJIOTHUYCCKUX HpO6JIeM, OopueHTaluus Ha NPUMCHCHUC MATCMATHUYCCKUX 3HaHUHU AJid pCUICHUs 3a41a4 B
o0JjacTu OKpyKarolei cpeibl, MIaHUPOBAHUE MOCTYIKOB U OIICHKH UX BO3MOXKHBIX MOCIEACTBHM s
OKpY>KaroIen Cpebl;

8) HeHHOCTH HAYYHOI 0 IO3HAHUS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OONICCTBCHHON TMPaKTUKH, TIOHMUMaHUE MaTeMaTHYeCKOW HayKHm Kak c@epbl 4YelIOBEYeCKOU
NEeSATEIbHOCTH, 3TAloB €€ pa3BUTUS M 3HAYMMOCTH ISl Pa3BUTUS LUBUIIM3ALMM, OBIAJCHHUE SI3bIKOM
MaTeMaTUKU U MaTeMaTUYECKON KyJIbTYpOU Kak CPEeICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYHIECTBIISAThH
IMPOCKTHYIO U UCCICAOBATCIIbCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble Jlornueckue AeicTBHsA:

BBISIBJISAITh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKH MaTEMAaTUYECKUX OOBEKTOB, MOHATHIH,
OTHOILLICHUN MEXy MOHATUAMH, POPMYIUPOBATh ONpPEEICHHsS TOHATUH, YCTAaHABIMBATh CYILIECTBEHHBII
MpU3HAK KJIACCU(pUKALMU, OCHOBAHUS /17151 0000IIEHUS U CPAaBHEHUSI, KpUTEPHUH TPOBOAMMOIO aHAJIN3A;

BOCIPUHHUMATh, (OpPMYIUPOBaTH U  NPeoOpa3oOBbIBaTh  CYXKJIEHHUS:  YTBEpAUTENbHbIE W
OTpHILIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00II1e, YCIOBHBIE;

BBISIBJIITh MaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H M MPOTHBOpEYHs B (PaKTax, JaHHBIX,
HAONIOIEHUAX W YTBEPXKACHMSX, IMpeajaratb KpUTEPUH U1 BBISABICHUS 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUUI;

JeNaTh BBIBOJABI C KCIOJB30BAHUEM 3aKOHOB JIOTMKM, JCAYKTMBHBIX M MHIYKTHBHBIX
YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHU 110 aHAJIOTUH;



MIPOBOAUTH CaMOCTOSITENIBHO JI0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKACHUM (TpSAMbIE U OT
MPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC CYXKICHHS 1 BHIBOJIBI;

BBIOMpATh Croco0 pemeHus yd4eOHOM 3amadyn (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BbIOMpaTh HanboJiee MOIXOIAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICJIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbCcKue 1elCTBUA:

HCIIOJIb30BaTh BOMPOCHI KAaK MCCIEAOBATEIbCKUNM WHCTPYMEHT TIO3HAHUS, (HOPMYIHPOBATH
BOIPOCHL, (PUKCUPYIOIIME MPOTUBOPEUNE, MPodiieMy, yCTaHABIMBAThL UCKOMOE U JaHHOE, (hOopMHUpOBAThH
TUIOTE3Y, apryMEHTHPOBATh CBOIO MMO3ULIMIO0, MHEHHE;

MIPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN JKCIEPHUMEHT, MCCIEAOBAHHUE IO YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMAaTHYECKOTO OOBEKTa, SIBJIICHHUsS, IPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSAMHU, IIPOLIECCAMH;

CaMoCTOSTeNIbHO (hOpMYIHpOBaTh 000OIIEHUST U BBIBOJIBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUsI, HWCCIICIOBAHM, OIEHUBATh JOCTOBEPHOCTh TOJNYYEHHBIX pE3yJIbTaTOB, BHIBOJIOB U
000011IeHMIT;

MIPOTHO3HPOBATh BO3MOKHOE Pa3BUTHE IPOIIECCa, a TAKXKE BBIIBUraTh MPEIIOJOXKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JAe(UIMTEI HHPOPMAIUH, TaHHBIX, HECOOXOUMBIX JIJIi OTBETAa HA BOIIPOC U JUIS PEIICHHUS
3a/1a4u;

BbIOMpaATh UHGOPMAIUIO U3 UCTOUHUKOB Pa3IMUHBIX TUIIOB, aHATHU3UPOBATH, CUCTEMAaTU3UPOBAThH U
WHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IMIHBIX BHJIOB ¥ (POPM MPEACTABICHUS;

CTPYKTYypUpPOBaTh HWH(MOPMAIIMIO, TPEICTABIATh €€ B pa3iudHbIX (opMax, HUIFOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATEIBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIE yHUBEpPcAIbHbIE YUeOHbIE TeiCTBUSA

Oo0menue:

BOCIIPUHUMATH U (OPMYIUPOBATH CYXKIEHUS B COOTBETCTBUHU C YCIOBHUSIMH U LEISIMH OOIICHUS,
SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh
MTOSICHEHHS 110 X0y pEeUIeHUs 3a/1a4i, KOMMEHTHPOBATh ITOJYYEHHBIN pe3yiIbTaT;

B XOJIe 00CYXJIEHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOi TEMBbI, TPOOJIEMBI, PEIIaeMO
3a/layd, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK pEIICHUs, COIMOCTABIATH CBOM CYXICHHUS C
CYXKICHHSIMH JIPYTUX YYaCTHUKOB JMaiora, OOHApY>KMBaTh pa3iHM4he€ U CXOJCTBO TO3UIIHHA, B
KOPPEKTHOH (opMe GOopMyTUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHIS;

HpCHCTaBJ'IflTB p€3YJ'H)TaTI)I pCHIeHI/ISI 3ajJa4uu, 3KCHCpI/IMeHTa, HUCCIICAOBAaHNA, HpOGKTa,
CaMOCTOSITENTLHO BBIOMpPATh (OpMAT BBICTYIUICHHS C Y4€TOM 3a7ad Mpe3eHTallMd U OCOOEHHOCTEH
ayTUTOPUH.

PeryasiTuBHbIe yHUBEPCAJIbHBIE YUeOHbI€ /1eiiCTBUSA

Camoopranmu3anus:

COCTaBJIATH IUIAH, alTOPUTM PEIIECHUS 33/a4H, BBIOMPATh CIOCO0 pelieHUs ¢ y4ETOM UMEIOLTUXCS
pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH BAPHUAHTHI PEIICHUM C
y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJVIEKT:

BIIa/ICTh HAaBBIKAMH TIO3HABATENHHOW pe(dleKkcud Kak OCO3HAHHs COBEpIIAeMBIX JACUCTBUU H
MBICIIUTENBHBIX TPOIECCOB, WX pPE3yJbTaTOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
IpolLecca 1 pe3yJibTaTa pelieHusi MaTeMaTH4eCKOoN 3a/1auH;



MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTH MPH PEIICHUH 3a]1a4d, BHOCHTH KOPPEKTUBBI
B JIEATENHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAaHHBIX, HANJCHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OILICHUBATh COOTBETCTBUE PE3YJbTaTa IENIM M YCIOBHSIM, OOBSICHSATh MPUYMUHBI JOCTH)KCHUS HITH
HEJIOCTHKCHHS PE3YJIbTATOB JCSITEIBbHOCTH, HAXOUTh OIIUOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

MMOHUMATh U HMCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHJIHON U WHAUBHIYAILHON PabOThI IPU pEUICHUH
y4eOHBIX 3aj]la4, MPUHUMATD 11eIb COBMECTHOH JICATEIILHOCTH, TUIAHMPOBATh OPTaHU3aIlUI0 COBMECTHOMN
paboThl, pacmpenensTh BUABI PadOT, IOTOBAapHUBATHCS, OOCYXKIATh MPOIECC W Pe3yJabTaT padoTHl,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBATh B TPYMIIOBEIX opmax paboTsl (00CY)ACHHS, 0OMEH MHCHHI, «MO3TOBBIC IITYPMBD» U
WHBIC), BBHIMOJHATH CBOK 4YacTh pabOThl M KOOPJAWHUPOBATh CBOHM JCHCTBUS C JIPYTUMH UICHAMH
KOMaH/IbI, OIICHUBATh KAaUYeCTBO CBOETO BKJIAJa B OOLIMIA MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aUMOJCHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kiaacca o0ydaromuiics HAy4YUTCS:

CBOOOJHO OIEPHUPOBATH MOHATHAMU: Tpad, TUIOCKUI Trpad, CBA3HBIN rpad, myTh B rpade, Lemb,
LUKJI, IEPEBO, CTENIEHb BEPIIMHBI, IEPEBO CIIYYalHOIO IKCIIEPUMEHTA;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: CIy4alHbBIM SKCIIEpUMEHT (OMbIT), CilyyailHOe COOBITHE,
3JIEMEHTapHOE cilydyaiiHoe cOObITHE (3JIEMEHTApHBIN NCX0/) CIYy4allHOTO OIbITa, HAXOAUTh BEPOATHOCTH
COOBITHI B OIBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMHU;HAXOIUTh U (POPMYIHUPOBATH
COOBITHS: TepeceyeHue, OOBbEIMHEHHE IaHHbIX COOBITUH, COOBITHE, HPOTHBOIOJIOXKHOE JAHHOMY,
HCIIOJIb30BaTh JuarpaMmsl Oillepa, KOOPAMHATHYIO INPAMYIO [UIsl pELIEHHWs 3ajad, I0JIb30BaThCA
(bopMyII0# CII0KEHHSI BEPOATHOCTEH [UIs BEPOSTHOCTEN ABYX U TpeX CIydailHbIX COOBITHH;

ONEpUpPOBATh TMOHATUSAMU: YCIOBHAsl BEPOSITHOCTh, YMHO)KEHHE BEPOSATHOCTEW, HE3aBUCUMBIE
COOBITHS, EPEBO CIYYaHOTO SKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTH COOBITHI C MOMOIIBIO IMPaBHIIA
YMHOXKEHUsI, JiepeBa CIIy4yailHOro OIlbITa, MCIOJIb30BaTh (OPMYINy IOJHOM BEpOATHOCTH, (GopMyny
baiieca npu pemeHun 3aaad, ONpenensTh HE3aBUCUMOCTb COOBITHMM MO (opmylie W MO OpraHu3aluu
CIIy4allHOT'O HKCIIEPUMEHTA;

MPUMEHSTh W3YYEHHbIE KOMOHMHATOpHbIE (POPMYNBl JJsl MEPEUYUCICHHUS 3JIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUH CIIy4allHOrO OMbITa, pelIeHHs 3aJad 10 TEOPUM BEPOSTHOCTEH;CBOOOAHO
ONEpPUPOBAThH MOHATUAMU: OMHAPHBIN CIIydallHBIN OMBIT (MCIBITAHUE), YCIIEX U Heyjauya, He3aBUCHMBbIE
UCIBITaHUS, CEpUs HCIBITAHUN, HAaXOAUThb BEPOSITHOCTH COOBITHI: B CEpUM HCIBITAHUN J0 IEPBOIO
ycrexa, B Cepuu UCHbITaHUN bepHymin, B ombITe, CBSI3aHHOM CO CIIy4allHbIM BBIOOPOM M3 KOHEYHOM
COBOKYITHOCTH;

CBOOOJHO ONEpUpPOBaTh MOHATHUAMU: CllydyaiiHas BEJNWYMHA, paclpeielieHue BeposATHOCTEH,
auarpaMma pacnpeziesieHus, OuHapHas ciy4yaiiHas BeJIMYMHA, T€OMEeTpUYecKoe, OMHOMHUAIbHOE
pacnpezeieHue;

OIIEpUPOBATh MOHATHAMH: COBMECTHOE PACIpENEICHUE IBYX CIydalHBIX BEJIUYMH, UCIIOJIB30BAThH
TaOJIMIly COBMECTHOTO pacIlpelleieHUs] JIBYX CIIy4alHBIX BEJIMYMH IS BBLACTICHUS paclpeeseHust
KOKJIOW BENUYMHBI, OIpPEAeTCHUs] HEe3aBUCUMOCTU CJIy4YailHbIX BEJIMYMH;CBOOOJHO OMNEpUPOBATH
MOHATHEM MaTeMaTUYECKOTO OKHUJAHUS CIydailHOW BeNWYHMHBI (pacrpeieneHus), IpUMEeHITh CBOWCTBA
MaTEMaTHYECKOr0 OKMJAHUSA IpU PEUICHWM 33a4ad, BBIUUCITH MaTeMaTHUECKOE OKUJaHHE
OMHOMMAJIBLHOTO M TEOMETPHUECKOTO pacIpeiesieHuil;

cBOOO/IHO ONEPUPOBATh MOHATUSMU: TUCIIEPCUS], CTAHJAPTHOE OTKJIOHEHHE CIIy4ailHOM BEIMYHHBI,
MPUMEHSTh CBOMCTBA JUCHEPCHUU CIIy4allHOM BENWYMHBI (paclpelesieHns) Mpu peuleHuH 3ajad,
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BBIUUCIIATh JAMCIEPCUI0 U CTAaHJApTHOE OTKJIOHEHHWE TEeOMETPUYECKOIO0 U OMHOMMAIbHOIO
pacIpeneiIeHAn.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 DneMeHTHI Teopuu rpados 3
9 CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMU U
3 coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE 5
BEPOSITHOCTEH. Y CJIOBHAs BEPOSITHOCTb.
HezaBucumblie coObITUS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepuu mocse10BaTeIbHBIX UCTIHITAHUH.
) Ucnpiranusa beprnynnmu. CiyuaiiHblii BBIOOD )
13 KOHEYHON COBOKYITHOCTH
6 CriyuyaiiHble BEJIMUNHBI U paclIpeeIeHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




ITOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Ne ni/n

Tema ypoka

I'pad, cBs3HBIN Tpad, npeacTaBiIcHUE
3aJ]a4y ¢ TOMOIIBIO Tpada

KoauuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/4ch78972

Crenenbp (BaJIEeHTHOCTb) BeplInHEL. [1yTh
B rpade. Llenu u nuxibl

https://m.edso0.ru/h35628ef

I'padbr Ha mnockocTu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

CrnyuaiiHble S9KCIIEPUMEHTHI (OTBIThI) U
CIIy4aifHbIe COOBITUS. DIeMEHTapPHbIC
COOBITHS (MCXOIBI)

BeposiTHOCTB citydaiiHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOXHBIMH 3JI€MEHTApHBIMU
COOBITHSIMU

https://m.edso0.ru/293b57be

https://m.edsoo.ru/1e5c5c2b

https://m.edsoo.ru/d6abascd

BeposiTHOCTB citydaiiHOTO COOBITHS.
BepositTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

https://m.edso0.ru/18dbbdf8

[Tepeceuenne, 00beTMHEHIE MHOKECTB
¥ COOBITHH, IIPOTHBOITOJIOKHBIE
coObITust. @opMysia CIOKEHUS
BEPOSATHOCTEN

https://m.edsoo.ru/e33211b4

VYciioBHasI BEPOSATHOCTh. Y MHOXKEHHE
BeposiTHOCTEN. Dopmysa ycI0BHON
BEPOSITHOCTH

https://m.edso0.ru/35df5d69

YciioBHas BEPOATHOCTb. Y MHOKEHHE

https://m.edsoo.ru/2f9c223b
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https://m.edsoo.ru/4cb78972
https://m.edsoo.ru/b35628ef
https://m.edsoo.ru/293b57be
https://m.edsoo.ru/1e5c5c2b
https://m.edsoo.ru/d6aba4cd
https://m.edsoo.ru/18dbbdf8
https://m.edsoo.ru/e33211b4
https://m.edsoo.ru/35df5d69
https://m.edsoo.ru/2f9c223b

BeposiTHOCTEW. DopMysa yCII0BHON
BEPOSITHOCTU

10

11

dopmyiia MOJHON BEPOATHOCTH

®opmyia baiieca. HezaBucumblie
COOBITHS

https://m.edsoo.ru/281aaclc

https://m.edsoo.ru/5cde5e5b

12

13

14

KomOunaTopHOE MpaBuiio yMHOKEHUS.
[lepecTanoBku U paxkTopuan

Uucno coueranuit. TpeyroiabHUK
ITackans

®opmyna bunoma HeroTona

https://m.edsoo.ru/6bdh8b9e

https://m.edsoo.ru/bead65d4

https://m.edsoo.ru/a9de8c9e

15

16

17

18

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

buHapHbIl ciy4ailHbIM ONBIT
(ucmbITaHue), ycrex U Heyaava.
He3zaBucumeie ncnsitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUH JIO TIEPBOTO
ycrexa

Cepus HE3aBUCUMBIX UCTIBITAHUH 110
IIEPBOTO ycIiexa

Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

https://m.edsoo.ru/e3d48d5a

https://m.edsoo.ru/lacad718

https://m.edso0.ru/9273b546

https://m.edso0.ru/aa634999

19

20

CrnyuaitHblii BBIOOpP U3 KOHEUHOU
COBOKYIIHOCTH

[IpakTuyeckas pabora c
UCIIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL

https://m.edso0.ru/294295cd

https://m.edso0.ru/339f945b

21

Cnyvaiinas BennunHa. Pacnpenenenue
BeposATHOCTEN. Jnarpamma
pacrpeneieHus

https://m.edsoo.ru/7c24cfba

11



https://m.edsoo.ru/281aac1c
https://m.edsoo.ru/5cde5e5b
https://m.edsoo.ru/6bdb8b9e
https://m.edsoo.ru/bead65d4
https://m.edsoo.ru/a9de8c9e
https://m.edsoo.ru/e3d48d5a
https://m.edsoo.ru/1acad718
https://m.edsoo.ru/9273b546
https://m.edsoo.ru/aa634999
https://m.edsoo.ru/294295cd
https://m.edsoo.ru/339f945b
https://m.edsoo.ru/7c24cfba

22

Onepaunu Haj ciay4ailHbIMU
BenuunHaMu. [IpumMepsl pacnipeneneHuii.
bunapnas ciyyaiinasi BeuunHa

https://m.edso0.ru/1877ab9b

23

24

25

I'eomerprueckoe pacnpeneneHue.
buHomMuanbHOE pacnpeneneHue

MaremaTuyeckoe OKUJIaHUE CITy4yalHOU
BennurHBI. COBMECTHOE pacIpe/ie/ieHue
JIBYX CITyYaiHBIX BEJIMYUH

He3zaBucumeble ciaydaiinble BETUYHHBI.
CBolicTBa MaTEMaTHYECKOTO OKUIAHMS.
MaremaTHueckoe 0’KuaHue OUHapHOM
CIy4yallHOM BEIUYHHBI

https://m.edso0.ru/7a42c9c4

https://m.edso0.ru/82a991ef

https://m.edso0.ru/h8a29b2f

26

MaremaTtuaeckoe OKHIaHue
r€OMETPUUYECKOT0 U ONHOMHUATBHOTO
pacrpeaeneHui

https://m.edsoo.ru/7c2db655

27

28

Hucniepcust u cTaHAapTHOE OTKJIIOHEHHE

Jucnepcust OMHApHOM cirydaitHON
BeIM4MHbL. CBOWCTBA JUCTIEPCUHU

https://m.edso0.ru/4b63eb47

https://m.edso0.ru/5ccaa468

29

Marematnueckoe OXUIaHUE
MPOU3BEJECHHUS U TUCIIEPCUS CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEJIMYNH

https://m.edso0.ru/64428cab

30

31

Jucnepcust GMHOMHUATBHOTO
pacnpenenenus. [Ipaktuueckas padota ¢
HCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIUIY

Jucnepcus M cTaHAApTHOE OTKIIOHEHUE
T€OMETPUIECKOTO PACTIPEICIICHHUS. .
[TpakTrueckas pabota ¢
HCIIOJIB30BAHUEM JJICKTPOHHBIX Ta6.]'II/IH

https://m.edso0.ru/h38e3126

https://m.edsoo.ru/a2f1668b

32

OO0001IeHUE U CUCTEMATU3ALINS 3HAHUM

https://m.edsoo0.ru/7b141c89
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https://m.edsoo.ru/1877ab9b
https://m.edsoo.ru/7a42c9c4
https://m.edsoo.ru/82a991ef
https://m.edsoo.ru/b8a29b2f
https://m.edsoo.ru/7c2db655
https://m.edsoo.ru/4b63eb47
https://m.edsoo.ru/5ccaa468
https://m.edsoo.ru/64428cab
https://m.edsoo.ru/b38e3126
https://m.edsoo.ru/a2f1668b
https://m.edsoo.ru/7b141c89

KonTtponpHas padora Ne2: "Ucnbiranus

33 Bepnymmu. Cny4aiiHble BEJTHYHHBI 1 1 https://m.edsoo.ru/84ce345e
pacnpeneneHus"
34 O0o001IeHre ¥ cucTeMaTu3alys 3HaHu| 1 https://m.edsoo.ru/c4774da2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://m.edsoo.ru/84ce345e
https://m.edsoo.ru/c4774da2

IPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHON NPOrPaMMbl CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 YurtaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
6.2 OnepupoBaTh MNOHATUAMHU: CpelHee apupMEeTHUYecKoe, MeJuaHa, HauOoJbllee,
HauMEHbIIIEE 3HAYCHHUE, pa3MaxX MAacCUBa YHCIOBBIX JaHHBIX
OnepupoBaTh NOHATHAMHU: CIyYaiHBII SKCIIEPUMEHT (OTIBIT) U CIy4ailHOe COOBITHE,
6.3 DJIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA HMCXOM) CIYYalHOTO OIBITAa; HAXOAUTh
' BEPOSITHOCTH B OIBITAX C PABHOBO3MOXHBIMH CIyYalHBIMU COOBITUAMU, HAXOUTh U
CPaBHUBATh BEPOATHOCTU COOBITHI B U3yYEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHS: TepecedyeHHe W OOBEAMHEHHE JIaHHBIX
6.4 COOBITHIA, COOBITHE, TPOTHBOIIOJIOKHOE JTAaHHOMY COOBITHIO; TOJIb30BaThCS
auarpaMmamu Diiepa u GopMyIIon CII0KEHUS BEPOITHOCTEH MPH PeIICHUH 3aa4
OnepupoBaTh TMOHSATHSIMHU: YCIOBHAas BEpPOATHOCTh, HE3AaBUCHMBIC COOBITHS,
6.5 HaXOJUTh BEPOATHOCTH C IOMOIIbIO IpaBMJIa YMHOMKEHHUS, C IOMOILBIO JepeBa
CJIy4aiiHOTO OMbITa
6.6 [TprMeHATh KOMOMHATOPHOE MPABUJIO YMHOXKEHUS NPH PEILICHUH 3aa4
OnepupoBaTb MOHATHSMH: MCIBITAHWE, HE3aBUCHUMBIE HCIBITaHUS, CEpPUS
6.7 UCIBITAaHUM, YCHEX U HEyAaya; HaXOAWUThb BEPOSATHOCTU COOBITUH B cepuu
' HE3aBUCHMBIX MCIBITAaHUH /10 MEPBOT0 yclexa, HaXOAUTh BEPOSATHOCTH COOBITHI B
cepuu UcnbITanui bepHymm
6.8 OnepupoBaTh MOHATHSAMM: CilydailHas BEIMYMHA, PACHpPEEICHHUE BEPOSTHOCTEH,

JMarpamMMa pacrpe/esieHus
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
6 Teopust BEpOATHOCTEN U CTATUCTUKA
[IpencraBieHne MAaHHBIX C TMOMOMIBIO Tabmui u guarpamMMm. CpemgHee apudmernueckoe,
6.1 MeaMaHa, HauOoJblllee W HauMEHbIIEe 3HAueHUs, pa3Max, JTUCHEpCUss W CTaHAapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyualiHple DKCINEPUMEHTHI (ONBITHI) W CIIydallHbIE COOBITHS. DJIEMEHTapHBIE COOBITHUS
6.2 (ucxonpl). BeposTHOCTh CIIy4aifHOTO COOBITHSA. BIM30CTh YacTOTBIM BEPOSTHOCTH COOBITHI.
' Crny4aiiHbI€ OTIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITHAMH. BeposTHOCTH cOOBITHI
B OIBITAXC PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU
6.3 Onepanuu  Haja COOBITHSIMU: TIepeceueHue, OOBEAMHEHHE, MPOTUBOIOIOXKHBIE COOBITHS.
Juarpammsl Diinepa. @opmysia ci0KeHUs: BEpOATHOCTEN
6.4 VYciioBHas BEPOATHOCTb. YMHOXKEHHME BEpPOSATHOCTEU. JlepeBO cCiy4allHOro 3KCIIEPUMEHTA.
' ®opmyna NoJaHON BepoaTHOCTH. HezaBucumble cOOBITHS
6.5 KomOunatopHoe mnpaBwio ymHOXeHus. llepecraHoBku u Qakrtopuan. Yucimo coderaHuil.
' Tpeyronsauk [Tackans. @opmyna bunoma HeroToHa
buHapHbill cilydaliHbI ONBIT (MCIBITAHME), YCIeX U Heyhada. He3aBucHUMBblE HCHBITaHUS.
6.6 Cepusi He3aBUCUMBIX HUCHBITAaHUN 10 mepBoro ycnexa. Cepusi HE3aBUCUMBIX HCIIBITAHUN
bepnymn
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BepositHocTeil. Jluarpamma pacnpezenenus. [Ipumepsr

pacnpez[eneHI/Iﬁ, B TOM YHUCJIC TCOMCTPUUICCKOCHU OMHOMHUANILHOE

IMPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHSI OCHOBHOM OBPA30OBATEJBLHOM MPOT'PAMMBI CPEJTHET'O OBIIETO

OBPA3OBAHUA

Kon .
IIpoBepsiembie TPpeOOBaHUS K IPEAMETHBIM pPe3yJbTaTaM 0CBOCHUSI OCHOBHOM

NPOBEPSIEMOro .

ponep o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o0mero 00pa3oBaHus

TpeOOBaHNUS
Bnagenue MeromaMm 10Ka3aTenbCTB, AJTOPUTMAMU pEIICHHS 3a4ad; yMEHHE
(dbopMynupoBaTh M ONEPUPOBATh MOHATHUAMHU: OIpENEICHHE, aKkchuoMma, Teopema,

L CIIEICTBUE, CBOICTBO, NMPHU3HAK, J10KA3aTeIbCTBO, PAaBHOCHIbHBIE (HOPMYIHUPOBKHY;

NPUMEHATh MX; YyMeHue GopMmynupoBaTb oOOpaTHOE U IMPOTHUBOIOJIOKHOE
YTBEPXKACHHUE, INPUBOJUTH IPUMEPbl M KOHTPIPHUMEPHI, MHCIIOJIB30BATh METOJ

MaTeMaTHUEeCKOMN HHAYKOWHW, TPOBOJUTH AO0KA3aTCJIbHBIC PACCYXIACHUA IIpH
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pELICHUH 3ajay, OICHUBATH JIOTUYECKYIO MPABHIBHOCTb PACCYKICHUH;, yMCHHE
OIICpHUPOBATH HNOHATUAMU. MHOXCECTBO, IIOAMHOXKECTBO, orncpanuun Hazg
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXECTBCHHBIN armapar st
OIMUCaHUs PCAIbHBIX IMPOLCCCOB U SIBJIEHUU U IIpu pCIICHUHU 3a/ia4, B TOM YUCJIC U3
APYrUX Y4eOHBIX MPEJAMETOB; YMCHHE OINEPUPOBATH MOHATHAMHU: Tpad, CBSI3HBIH
rpad, nepeBo, MUK, Tpad Ha TIOCKOCTH, YMEHHE 3a7aBaTh W OMUCHIBATH Tpadbl

Pa3JIMIHBIMHU CHOCO6aMI/I; HUCIIOJIB30BAaTh l"pa(i)BI IIpu pCUICHUHA 3a1a4

VYMeHue onepupoBaTh MOHATUSAMH: HaTYpalbHOE YKCIIO, LIE€JI0€ YHUCIIO, CTEHNEHb C
LENBIM TI0Ka3aTeleM, KOPeHb HAaTypallbHOW CTENEHH, CTENEHb C PalMOHAIBHBIM
IoKa3aTeseM, CTEeNeHb ¢ ACHCTBUTENbHBIM I10Ka3aTelleM, JorapupmM yucia, CUHYC,
KOCHHYC M TaHTEHC MPOM3BOJBHOIO YMCIA, OCTATOK IO MOAYIIO, PAllMOHAIHHOE
YHCII0, UPPALMOHATIBHOE YUCIIO, MHOKECTBA HAaTypalIbHBIX, LIENbIX, PALMOHAIbHBIX,
JNCUCTBUTENBHBIX ~ YHMCEN; YMEHHE HCIOJIb30BaTh NPU3HAKU  JIGIHMMOCTH,
HaUMEHbUIMN 00U AeTUTENh U HauMeHblIee ol1iee KpaTHoe, anroput™ EBkinna
IOpU PEUICHWH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH IO3UIIMOHHBIMH CHCTEMaMH
CUMCIIEHUS; YMEHHUE BBINOJHATh BBIUUCIEHHE 3HAuUeHUH M NpeoOpa3oBaHUs
BBIDOKCHUH €O CTeneHsMU © JorapudMamu, mpeoOpa3oBaHusl JPOOHO-
panroHaIbHBIX BBIpa)KEHUII; yMeHue OIIepUPOBAThH HOHATUSAMMU:
MOCJIeIOBATEIBHOCTD, apU(PMETHIECKAsE TPOTPECCHs], TeOMETPUUYECKasi IPOTpeccus,
OeckoHeyHO yObIBarolasi TIeOMEeTpUYecKas Iporpeccus; yMEHHUE 3a/1aBaTh
MOCTIEIOBATEIBHOCTH, B TOM YHCJIE C MIOMOILIBIO PEKYPPEHTHBIX (hopMyn; ymeHue
ONEpPUPOBATH MMOHATUSAMH: KOMIUIEKCHOE 4YHCIO, COMNPSKEHHBIE KOMIUIEKCHBIE
qrcia, MOIYJIb M apryMEHT KOMITJIEKCHOTO 4HWclia, (opMa 3aluch KOMIUIEKCHBIX
yucen (reoMeTpuyeckas, TpPUTOHOMETpUYecKass M anredpaudeckas); yMeTh
MIPOU3BO/INTH apu(METHUECKHE NEHCTBHUS C KOMIUICKCHBIMH YMCIIaMH; PUBOJIUTH
IPUMEPHl  MCIIOJB30BaHUS KOMIUIEKCHBIX YHCEJ; ONEpUpOBaTh IMOHATHUAMHU:
Matpuna 2x2 u 3x3, omnpeaenuTellb MaTpHIbl, TE€OMETPUUYECKUI CMBICIH

OIIPECACIINUTECIIA

VYMmenue OIICPpHUPOBATH TTOHATUAMU palroOHaJIbHBIC, HppalrOHAJILHBIC,
IIOKa3aTCIbHBIC, CTCIICHHEIC, J'IOI‘apI/I(I)MI/ILIeCKI/Ie, TPUTOHOMCTPUUICCKHUEC YPABHCHUA
U HCPABCHCTBA, HMX CHCTCMbI;, YMCHHC OIICpHUPOBATH IMOHATHUAMU. TOKIACCTBO,
TOXACCTBCHHOC HpCO6p330BaHI/Ie, YpPaBHCHUC, HCPABCHCTBO, CUCTCMaA ypaBHeHI/Iﬁ u
HCPaBCHCTB, PABHOCUJIbBHOCTDH ypaBHeHHﬁ, HEPaBCHCTB U CUCTEM; YMCHHUEC PCIIATH
YpaBHCHHA, HCPABCHCTBA U CHUCTCMbI C MOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA MW CHCTCMbI C MapaMCTpPOM; IMNPUMCHATHL YpPaBHCHMHA,
HCpPAaBCHCTBA, WX CHUCTCMblI IJId PCHICHUA MATEMATUYCCKUX 3alad U 3ada4 U3

pa3aMyYHbIX 00JacTel HayKH U peaibHOM KU3HU
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YMeHue onepupoBaTh MOHATUSAME: (QYHKIHS, YETHOCTh (QYHKIMH, TEPUOJHIHOCTD
(GyHKIMH, OTPaHUYCHHOCTh (YHKIUH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
dbyHKIMKM, HauOoJbIlIEe W HaWMEHbIIee 3HaYeHUs (YHKIMM Ha TMPOMEXKYTKE,
HempepbIBHAas (QYHKUUSA, ACHUMITOTHI Tpaduka (QYHKIMH, TepBas W BTOpas
Npou3BOAHAS (YHKIMH, T€OMETPUUCCKHH M (DU3NYECKUH CMBICI IPOM3BOIHOM,
nepBooOpasHasi, OnpeAeaEHHbIN HHTErpall; yMEHHE HaXOIUTh aCUMIITOTHI Ipaduka
(GYHKIMH; YMEHHE BBIYUCIATH MPOU3BOIHBIC CYMMBI, TPOU3BEICHHS, YAaCTHOTO U
KOMIO3ULMHU (DYHKIIMHA, HAXOJUTh ypaBHEHUE KacaTeJbHOW K Tpauky (QyHKUIUU;
yYMEHHE HaXOJUTh MPOM3BOIHBIC MIEMEHTApHBIX (DYHKIMI; YMEHUE HCIOIb30BATh
NPOU3BOAHYIO Ui  HUCCIENOoBaHHMs  (DYHKIHMA, HAXOIUTh HaumOONbIIME U
HaVMCHBIINE 3HAueHHMs  (QYHKIUH; CTPOUTH TIpapUKd MHOTOWIEHOB C
WCIIOJIB30BAHMEM allapata MaTeMaTHYEeCKOTO aHajM3a; IPUMEHSTh MPOU3BOIHYIO
IUISL HAXOXKICHUST HAWITYYIIeTo PEICHNUs B IPUKIAIHbBIX, B TOM YHCJE COLUAIBHO-
HSKOHOMHYECKUX M (PU3UYECKUX 3a7ayax; HaXOIHUTh IUIOUAaa U 00BEMBI (uryp c
MIOMOIIBIO MHTETpaja; NPUBOAUTH MPUMEPHl MATEMaTHYECKOTO MOJCITHPOBAHHS C

MOMOIIBI0 A PepeHInaTbHBIX YPaBHEHUI

YMeHue omnepupoBaTh TMOHSATHSAMH: Tpapuk QyHKIUH, oOpaTHas QyHKIuS,
KOMITO3MLMS  (QYHKIMHA, JUHeHHas  (yHKUUS, KBaJgpaTW4yHas  (YHKIHS,
panmoHanmbHast (QYHKIUS, CTENEHHAas (DYHKIHUS, TPUTOHOMETpUYecKHe (DyHKIHH,
oOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIMH, IMOKa3aTeNbHas W JIorapupMUYecKas
GyHKIMK; yMEHHE CTPOUTh TpadUKd U3YYEHHBIX (DYHKIHHA, BBITOIHATH
npeoOpa3oBaHusl TrpadUKOB (QYHKIHMHA, HCIOIb30BaTh TpapuKH IS H3Y4CHHS
MIPOIIECCOB M 3aBHCUMOCTEH, NPH PEIICHUH 33724 U3 APYTUX yIeOHBIX MPEIMETOB U
3ajad U3 peajbHOM OKM3HM; BbIpaXaTb (OpMylaMH 3aBUCUMOCTH MEXIY
BEIMYMHAMU; HWCIOJBh30BaTh CBOMCTBA W Tpadukd (QYHKOWA [UIS  pemieHus
ypaBHEHM, HEPABEHCTB U 3a/la4 C MapaMeTpamMH; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHU YPaBHEHUH, HEPABEHCTB U UX CHCTEM

YMmenue peuiaTb TEKCTOBBIC 3aJa4W PA3HBIX TUIIOB (B TOM YHCJIC HAa IPOLCHTHI,
JOJH 1 4aCTH, HA IBHXXCHHUC, pa60Ty, CTOUMOCTBH TOBApOB M YCIYTI, HAJIOI'HU, 3aJa4u
n3 o0acTu YIIpaBJICHUA JIMYHBIMHU U CeMEeMHBIMU q)HHaHCB.MI/I); COCTaBJIATHb
BBIpAXKXCHUSA, YpPaBHCHHA, HCPABCHCTBA WM HX CHUCTEMBI II0 YCJIOBHIO 3aJadvu,
HCCIICAO0BATh MOJYUCHHOC PCIICHNUC U OLICHUBATH HpaBIIOHO,Z[O6HOCTB PE3YIbTATOB,
YMEHUEC MOJACIHUPOBATH PCAIIBHBIC CUTyallMH Ha A3BIKE MATCMATHUKH, COCTaBJIATH
BBIPpAXKCHUSA, YpPAaBHCHHA, HCPABCHCTBA W HX CHUCTEMBI 110 YCIOBHIO 3aJa4u,
HCCICA0BAaTh IMOCTPOCHHBIC MOJACIIM C HCIOJB30BAHUECM allmapara anre6pH,

MHTEPIPETHPOBATH NOJTYUECHHBIA pe3ybTaT

YMmenue ONCprUpoOBaTh MOHATUAMM! cpeaHee apI/I(i)MCTI/I‘-ICCKOC, MEaraHa,
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10

HauOoNlbIllee W HaWMEHbIIEe 3HAYCHUS, pa3Max, JUCIEepCHs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOIO HAboOpa; yMEHHE U3BIEKaTh, MHTEPIPETUPOBATH
nHpopMaIuoo, TMPEACTaBICHHYI0 B TaOMWIax, Ha JauMarpaMmax, Trpadukax,
OTPAXAIOLIYI0 CBOMCTBAa pEajJbHbIX IPOLUECCOB U SABJIEHUW; MPEACTABIATH
WHPOPMAIIMIO C TMOMOIIBI0 TaOJMI] M JUarpamMM; HCCIIEIOBAaTh CTAaTHCTUYECKHE
AAaHHBIC, B TOM 4YHCJIC C NPUMCHCHUCM rpa(bnqecm/lx MCTOHIOB M JJICKTPOHHBIX
CpeACTB; TpaHuUeCKu HCCICAOBaTh COBMECTHBIC HAONIOJEHHUS C IOMOIIBIO

JyarpaMM pacCEeMBaHMs U JIMHEWHOU perpeccuu

YMeHue omnepupoBaTh MOHATHAMHU: CIYYalHBIA ONBIT W CIy4ailHOE COOBITHE,
BEPOATHOCTh CIYYalHOrO COOBITHSI; YMEHHE BBIUUCISATH BEPOATHOCTh C
UCIOJBb30BAHUEM TpaUUEeCKMX METOOB; IMPUMEHATh (OPMYIBI CIOXKEHUS |
YMHOKEHUSI BEpOsITHOCTEH, (HOpMyIly MONHON BeposiTHOCTH, popmyny bepnymnu,
KOMOHMHATOpHBIE (DaKTHI U (HOPMYJIBI; OIICHUBATH BEPOSTHOCTH PEAIbHBIX COOBITHH;
YMEHHE OIEpUpOBaTh MOHATHSIMH: CiIydaiiHas BEJIWYMHA, pacIpeleleHue
BEPOSITHOCTEH, MaTeMaTHYeCKOe OXKUAAHWE, JUCTIEePCHs W  CTaHJapTHOE
OTKJIOHEHHE CIy4yallHOW BeNWYHHBI, (YHKIUH paCHpeleleHuss MU IUIOTHOCTH
pPaBHOMEPHOTO, TIOKA3aTeIbHOTO W HOPMAIBHOTO pacHpeieiieHH; yMEHHE
UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeieNieHHul JUis peuieHus 3aad;
3HAaKOMCTBO C TIOHSATHSIMH: 3aKOH OOJBIIMX YHCENI, METOAbl BBIOOPOYHBIX
UCCIIEIOBaHMM; YMEHHE MPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCENT
B TIPUPOAHBIX M OOIIECTBEHHBIX SBIICHUSIX; YMEHHE OIEPHPOBATH MOHSATHIMU:
COUYETaHHE, IEePECTAHOBKA, YHUCJIO COYETaHUI, YHCIO MEPEeCTaHOBOK; OWHOM
HpioTOoHa; yMeHWe TNPUMEHSATh KOMOWHATOpHBIE (aKThl W PACCYXKICHUS IS
pelieHusl 3ajJay; OLEHHBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; COCTaBIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH NOJIYUEHHBIA PE3YNIbTAT

YMeHue omnepupoBaTh INOHATHUAMHU: TOYKA, IpsAMas, IJIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIyd, BEIMYMHA yIja, IJIOCKUWA YroJl, ABYTPAHHBIM Yroj, TPEXTPaHHBIN
yroji, CKpEIIMBAIOLIUECd IpPsAMbIe, [APaUICIBHOCTE W MEPIEHAUKYISIPHOCTD
NpSAMBIX M IUIOCKOCTEH, YIrojd MEXIy IMpsSMBIMH, YIOoJl MEXIy MpsAMOH U
IIJIOCKOCTBIO, YIOJI MEXAY IIJIOCKOCTSIMH, PACCTOSHHME OT TOYKU 1O IUIOCKOCTH,
paccTostHue MEXAYy MNPSIMBIMH, PACCTOSHHE MEXKAY IUIOCKOCTSMH; YMEHHUE
WCIOJIb30BATh MPH PEIICHUH 337ay W3yuyeHHbIE (DAKThl U TEOPEMBbl IJIAHUMETPUU;
YMEHHE OLIEHWBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTH
MaT€MaTUYeCKUE MOJECIHU C IOMOILIBI0 TE€OMETPUYECKMX IIOHATHM U BEIUYUH,

pelaTh CBA3AHHBLIC C HUMHW IPAKTHYCCKUEC 3aJa9n

YMeHue onepupoBaTh MOHATHSAMH: IUIOMIAAL QUIYyphl, 00BEM  GUrypHI,

MHOT'OI'paHHUK, HpaBI/IJ'IBHHﬁ MHOT'OTpaHHUK, CCUCHUC MHOTOI'pAaHHHKA, KY6,
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napajieNienunesl, npu3Ma, nupamMuaa, Gurypa © TOBEPXHOCTh BpalICHUS,
WIAH]IP, KOHYC, TIap, cdepa, TUIomaas chephl, MIomaas TOBEPXHOCTH MUPAMUIHI,
MpHU3MBI, KOHyCa, IMWIMHApPA, 00bEM KyOa, MPSMOYroJbHOTO Mapajuiesienuesa,
MUPaMHUJIBI, IPU3MBI, [IJIUHAPA, KOHYCa, IIapa, pa3BEPTKA MOBEPXHOCTH, CCUCHHUSI
KOHyca W IMJIMHIpPA, MapajulelbHbIe OCH WM OCHOBAaHHIO, CCUCHHE IIapa,
IUIOCKOCTh, Kacamomascs chepsl, MUIMHIpA, KOHYCa; YMEHHE CTPOHUTH CEUYCHHUE
MHOTOTpaHHHKA, H300pakaTh MHOTOIPAaHHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH BpPAILICHHUS,
WX CEUYCHMSI, B TOM YHCIIC C MIOMOIIBLIO AIEKTPOHHBIX CPEJICTB; YMCHHE MPUMCHSITh
CBOWCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO (hOPMYITHPOBATH OMPEICIICHHSI
U3y4aeMbIX (QUTYp, BBABUTaTh THUIOTE3bl O CBOWCTBaX U  MPHU3HAKAX
reoMeTpruecKkux (puryp, 000OCHOBBIBATh WIIM ONPOBEPraTh MX; YMEHHE MPOBOIUTH
KiIaccupukanuo (GUryp MO Pa3IMYHBIM TPHU3HAKAM, BBHITOTHATH HEOOXOIUMBIC

AOIIOJTHHUTECIIBHBIC ITIOCTPOCHUA

11

12

13

YMeHHe omnepupoBaTh IOHSATHUSMH: JBM)KCHHE B IPOCTPAHCTBE, IapajuIelIbHBIN
MEPEHOC, CHMMETPHS HA TJIOCKOCTH M B MPOCTPAHCTBE, MTOBOPOT, IPEOOPa3OBaHUE
nmono6usi, mogoOHbIe (GUTYPHI; YMEHUE pacliO3HABATH PaBHbBIC U MOI0OHBIE (DUTYDHI,
B TOM 4YHCIIC B MPUPOJIEC, UCKYCCTBE, aPXUTEKTYPE; UCIIOIB30BaTh T€OMETPUICCKUE
OTHOIIICHUS IPH PEIICHUM 3aja4; HaXOJWTh NEOMETPHUYECKHE BECIMYMHBI (JIJIMHA,
yroJl, IJI0Mas, 00bEM) MPH PEIICHUH 337a4d U3 APYTUX YIeOHBIX MPEIMETOB U U3
peanbHON JKU3HU; YMEHUE BBIYMCIATH T€OMETPHUSCKUE BEIMYWHBI (JUIMHA, YTOI,
Iomaab, 00bEM, IUIOMIA/b IMOBEPXHOCTH), WCIOIB3YS H3YYCHHBIC (OPMYIBI U
METONbI, B TOM YHCIIC: IUIOMIAJAb TOBEPXHOCTH IHUPAMUJIbI, TPHU3MbI, KOHYCA,
UWIMHApA, TUTomanb cdepbl; 00bEM Kyba, MPSMOYTOJBHOTO TapauIeNenue/a,
MUpaMUbI, TPU3MBL, HWIMHIpPA, KOHYyca, Iapa; yMEHHE HaxXOIUTh OTHOIIECHHE

00BbEMOB MOAOOHBIX (HUTYP

YMmenue OIICpHUPOBATH INOHATUAMU: NPAMOYTOJIbHAA CUCTEMA KOOPpAWUHAT, BEKTOP,
KOOpJAWHATbl TOYKH, KOOpAWHATBI BCKTOpa, CyMMa BCKTOPOB, IIPOU3BCIACHUC
BCKTOpPA Ha YHCJIO, PA3JIOKCHHUEC BCKTOpPA IIO 6a3I/Icy, CKaJIIpHOC IIPOU3BCACHUC,
BCKTOPHOC IPOU3BCACHUC, YIOJ MCEXKAY BCKTOpaMH; YMCHHEC HWCIOJb30BATh
BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTOH MJI pCHICHUA T€OMCTPHUYCCKUX 3a1av U 3aaa4

JPYTUX y4eOHBIX MPEIMETOB

YMenue BbpIOMpATh MOAXOMALIMM METOA [UIsl pElIeHUs 3a/ladyd; [OHUMaHHUe
3HaYMMOCTH MAaT€MaTHKH B M3YYEHUHU MPUPOAHBIX M OOLIECTBEHHBIX MPOIECCOB U
SIBJIGHUI; YMEHHE PAcllO3HaBaTh IMPOSIBICHHWE 3aKOHOB MAaTeMAaTHKH B HCKYCCTBE,
YMEHHE NPUBOAUTH IPUMEPBl MAaTEMATHUYECKUX OTKPBITUH POCCUMCKONW U MUPOBOM

MaTeMaTUYeCKOW HayKn
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HHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI' 110

MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA
1 Yucna u BIYUCIIECHUS

11 HarypanbHble u nensle uncna. [lpu3Haku AeTMMOCTH HEbIX Yncel

12 Panyonanenele yncina. OOBIKHOBEHHBIE U JAECATUYHBIE IPOOU, MPOLEHTHI, OECKOHEYHBIE
' MIEPUOINICCKHE IPOOH

13 Apudmernueckuil KOpeHb HATYpaIbHOH cTeneHu. JeficTBUS ¢ apupMETHIECKUMU KOPHIMHU
' HaTypaJbHOM CTEIICHU

14 Crenenp ¢ wnenbiM nokasareneM. CTeneHb C palMOHANBHBIM IOKa3zaresneM. CBoOHCTBa
' CTETIeHU

15 CuHyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTECHC
' YHCIIOBOTO apTyMEHTa

1.6 Jlorapudm uucia. JlecATHUHBIE U HATYPAIbHBIE JIOTapUPMBI

HeiictBuTenpHble yucna. Apu(METHUECKHE ONEpaludu C JeHCTBUTEIHHBIMH YHCIAMU.
1.7 [TpubnnxEHHBIE BBIYUCIEHUS, IpaBUIa OKPYIJCHMs, NPUKUAKA M OLIEHKAa pe3ysbTaTa
BBIUNCIICHUN

1.8 [IpeoOpazoBanue BhIpaKeHUH

1.9 KommnekcHsle uncna
2 VpaBHEHHs ¥ HEPABEHCTBA

21 Lenbie n 1poOHO-paIIOHANBHBIE YPaBHEHUS

2.2 HWpparroHaisHbIe ypaBHEHUSI

2.3 Tpuronomerpruyeckue ypaBHEHHS

2.4 [Moka3aTesbHbIE U JIOTapU(PMUUECKHE YPaBHEHHSI

2.5 Llenbie U POOHO-pAIOHAILHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMUUECKHEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuna cucTemMsl JTMHEHHBIX ypaBHEHUN. OnpeaennTens MaTPUILIbI
3 OyHKIMY 1 TpaduKu

31 OyHK1Ms, crnocoOsl 3ananus ¢GyHkuuu. I'papuk ¢yHkun. BzaumHo oOpaTHble QyHKIUU.

Yéruplie u Heu€THble pyHKuMU. [lepuoanueckue GyHKIUU
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Ob6nactp ompeneneHUs U MHOXKECTBO 3HaueHMH ¢(yHkimu. Hymu ¢ynkumu. [Tpomexytku

3.2 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl U MHUHUMYMBI
¢dbyakuun. Hanbonpiiee 1 HanMeHbIlIee 3HaYeHHE (PYHKITUN HA TIPOMEKYTKE

33 CrenenHass QyHKUMsS C HaTypaJbHBIM M LEJNbIM IoKazareneMm. EE cBoiictBa u rpaduk.
' CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu

3.5 [TokazaTenpHas u torapudmudeckas GyHKIIMH, KX CBOWCTBA U IpaduKu

36 Touku pazpeiBa. AcuMnToThl TpadukoB Gynkiuii. CBolicTBa (yHKIIMNA, HEMPEPHIBHBIX Ha
' OTpe3Ke

3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH

3.8 Apudmernueckas 1 reoMmeTpuueckas mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hayana maTemarnueckoro aHajinsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA

49 [IpumeHeHre TPOU3BOIHON K HMCCIEIOBAHUIO (PYHKIWH Ha MOHOTOHHOCTH M JKCTPEMYMBI.
' Haxoxnenne HauboIbIIero 1 HaMMEHbIEro 3HaYeHUs PYHKIIUU HA OTpe3Ke

4.3 [TepBooOpaznas. MuaTerpan
5 MHoxecTBa U JIOTUKA

5.1 MHosxecTBO, onepanuu Haja MHOXKecTBaMu. J[uarpamMmel Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 Komb6unaropuka
7 TeomeTpust

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMbIe M TJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKU

7.4 Tena 1 MOBEPXHOCTH BPALICHUS

7.5 Koopaunats! 1 BEKTOPBI
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

bynumoBuuE.A., Matemaruka.BepostHocTh 1 cTatuctuka: 10 kmacce : 6a30Bblii 1

yriyOJieHHBIH ypoBHU: yueOHOe mocodue/E.A. bynumosuy, B.A.BynbraeB.-Mocksa:
[Tpocsemenue 2023-223,

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

bponckuii N.JI., Memaskuna O.C. BepositHocTh 1 cratuctka 10-11 xnaccsl.
[TnanupoBaHue U NpakTUKyM:1ocodue ais yuurens- 104 ¢ un

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://interneturok.ru/article/uroki-matematiki
http://www.ctege.org/
http://mathege.ru

IIpunosxkenne 1 KoHTpoJIbHO-U3MepHTeIbHbIE MATEPHAJIBI
KonTtpouabnas pa6ora 1 I'padsl, BeposiTHOCTB, MHOKECTBA, KOMOMHATOPHKA
1. Momnerty OpocaroT math pas. SIBISIOTCS JM MPOTHUBOIIOIOKHBIMU COOBITHS A «pelika BbInana 0oee

JIBYX paz
u B «opén Beinain 6omnee Tpéx paz»? OTBeT 00BACHUTE.
2. UrpanpHyro KOCTh OpOCarOT ABaXIbI. SBISIOTCS U HE3aBUCUMBIMH cOOBITHS M «Ha BTOpOIA
KOCTH BBITIAJIO
Oosbiie AByx 0ukoB» U N «cyMMa 04KkOB paBHa ceMu»? OTBET 0OBIACHUTE.
3. Ha pucynke n300pakeHO JIepEeBO HEKOTOPOTO CIIyIailHOTO OIbITa. [lepeHecuTe puCyHOK B TETPaib.
a) [loamumute okoyio pédep HEAOCTAIOIINE BEPOSITHOCTH.

6) Haiimute BepossTHOCTH cOObITHSA . A
-‘ 4. Hapucyiite Tabnuily 3JieMEeHTapHbIX COOBITHI IpU OpocaHuu ABYX
", UTPAJIBHBIX KOCTEMH.
N sy Beinenure B 9T0M TabNMIle IIBETHEIMUA KapaHAIlIaMH JIEMEHTapHBIE COOBITHS,
. i:\_\ 4 ) " OnarompuATCTBYIOIIME COOBITHAM:
) i A) Ha 06enX KOCTSX BBINAJIO YHCIIO OUKOB MEHBIIIEE, YEM 3;
b) cymma 04koB Ha JBYX KOCTSIX paBHa /;
B) mpousBenenue o4ukoB paBHO 12
5. Ctpenok B THpE JieaeT BBICTpe o MulleHu. Eciy oH nomnan B MUILIEHb, TO OOJIbILIE OH HE CTPEJISET,
a eCJIM MPOMAaxXHYJICs, TO JenaeT eme oauH BeIcTpen. [locTpoiite 1epeBo 3TOro Cay4aiiHOrO ONIBITA.
OTMeThTE Ha 3TOM JIepeBe «CTPEJIOK MOMal B MUILIEHb)» U HAWUTE €r0 BEPOSATHOCTD,
€CITM BEPOSTHOCTB TIOTIAaHus TIPU KaXKJIOM BBICTPEJIC pPaBHA:
a)0,46)0,8
KonTpoabHas padora 2 UcnbiTanus bepHy/iu, ciayyaiinble BeJIMUMHBI M pacnipeaeseHust
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1 BapuanT

1.Jlano pacnpenesnieHre Ci1yd4ailHON BETUYUHBI X.

3HaueHus 1 3 4 S)

BepositHOCTB 0.1 0,3 0,2 0,4
CocraBbTe pacnpee/iCHIe CIIy9aiiHOW BeIMUuHbI a) Y=2X+1; 0) Z= 2-4X.
2. Jlano pacnpezeneHue CiydailHOW BEIUYHHBI X.
3HaueHus 3,1 3,3 5,6 71 8,9

BepositHOCTB 0,25 0,25 m 0,2 0,15
Haitnure HEn3BECTHYIO BEPOATHOCTD.

3. CrmyuaiiHas BeMMUYWHA 3aJ]aHa pacTIpeICICHUEM: a)

3HaueHus -1 2 3 5

BepositHOCTB 0.1 0,3 0,4 0,2
0)

3HaueHus -4 5 7 8

BeposTHOCTS 1/3 1/4 1/4 1/6

Haiitn matemaTndeckoe OKuJaHUE CIIy4alHON BEIMYHHBI.

4]lanbl cryyaifHple BETMUMHBL X B Y U X MaTtematndeckue oxunanus E(X)=-2, E(Y)=5.

Haitnure MaremaTnyeckoe OKUIaHUE CIIyYalHOW BETUYUHBI:
a) Z=X+Y; 0) U=1/2 X+1/5 V+4.

5. Haiinure nucniepcuio ciydaiiHON BEJIMYUHBI , UMEIOIIEH pacripesiesieHue
3HaYeHHS -3 -1 3 5
BepositHOCTh 0.2 0,3 0,3 0,2

6.Cnydaiinas BenuunHa X uMeeT aucnepcuto 18.
Hatigure mucnepcuto ciyqaiftHON BenmmuuHbL: a) X-12; 0) 2X; B) 1/3X+8.

7.UrpansHyro KocTh OpocaroT 2 pa3a. Haliqure nucnepcuro u
CTaHJAPTHOE OTKJIOHEHHUE CIYYaiiHOW BEJIMYMHBI «CYMMa BBINIABIINX OUKOBY.
Pe3ynbrarhl OKpYIJIMTE 10 THICAYHBIX.
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