MognwvcaHo undposon
benonuneuk e
as On bra HukonaesHa

[Mata: 2026.11.10 08:24:23

benonuneykasa Onbra
HukonaeBHa 5y
MUWHHUCTEPCTBO ITPOCBEIEHUS POCCUMCKOM ®EJEPAIIMN
Komurer 00pa3oBaHusi, HAyKH U MOJIOAEKHON MOJIUMTUKA Bosirorpaackoi odiactu
JlemapTaMeHT o 00pa3oBaHuI0 aiMuHucTpanuu Boarorpana,

KpacHoapmeiickoe TeppuTOpHaJIbHOE YIIPABJICHHE IeNIaPTAMEHTAa 110 00pPa30BaHUI0
agMuHucTpauuun Bosrorpana

MYHHMUIHUNAJIBbHOE 00111€00pa30oBaTe/ibHOE YUpeKIeHne
Cpennss mkoJa Ne 75 Kpacnoapmeiickoro paiiona Boarorpana

PACCMOTPEHA COI''TACOBAHA YTBEPXJIEHA
MO ecTecTBEeHHO- MeTtonuuecKkuii COBET HupekTop
MaTEeMaTU4YeCKOro IHUKJa
PykoBoaurens PykoBoaurens O.H. benonmunenkas
Xonneesa H.B. E.M. Pomamosa [Ipukaz Ne 254
[IpoTokoi Ne 2 [IpoTokoi Ne 2 o1 29.09.2026 r.
o1 29.09.2026 T. ot 29.09.2026r.
PABOYAS ITPOT'PAMMA

(ID 11595273)

yueOHOro npeamera «BeposiTHOCTh M CTATHCTUHKA. YT1y0JIeHHBII YPOBEHb)»
1utst ooyvaromuxcst 10-11 kmaccoB

Boarorpan 2026



INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o BEpOSATHOCTH M CTAaTHCTUKE HA YPOBHE CpEIHEro oodmero oOpa3oBaHUS
coctrarieHa Ha 2026 / 2028 y4yeOHBIN roj, Ha OCHOBE TPEOOBAHHMH K pe3yjbTaTaM OCBOCHUS
nporpaMmsl cpeanero oomiero oopazoBanust @I'OC COO, a Takxke OpHEHTUPOBAHA HA LIEJIEBBIC
IPUOPUTETHI yXOBHO-HPABCTBEHHOI'0 Pa3BUTHS, BOCHUTAHUSA U COLUANIM3ALUU O0ydaromuxcs,
chopMyIMpoBaHHbBIE B eepalibHOM padouelt mporpamMmmMe Bocrutanus. [Iporpamma cocrtaBieHa
B KOHCTPYKTOpE pabouux Mporpamm.

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKA» YIIIYOJEHHOTO YPOBHS  SIBISETCS
IPOIOJKEHUEM U PA3BUTUEM OJIHOMMEHHOI'O y4eOHOro Kypca yriyOnE€HHOro YpOBHS Ha ypOBHE
cpeaHero ooOmiero oOpa3zoBaHusA. YUYeOHBI Kypc mpenHa3HaueH i (HOpMUPOBaHUS Y
00y4aroIuXcsl CTaTUCTUYECKOM KyNbTypbl M IHOHHMMAaHMs POJM TEOPUHM BEPOATHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTA JUIsl M3y4YCHHS CIY4alHBIX COOBITHH, BEIMYMH M IPOIECCOB.
[Tpu u3ydeHnu Kypca oOoramaroTcs HpeACTaBICHUs OOYYarOUIMXCS O METOAAX HCCIIEIOBAaHUS
U3MEHYMBOTO MHpA, Pa3BUBACTCA IMOHMMAHWE 3HAYMMOCTH M OOIIHOCTH MAaTEeMAaTUYECKUX
METOZOB IIO3HAaHMS KaK HEOThEeMJIEMOH 4YacTh COBPEMEHHOIO €CTECTBEHHO-HAayYyHOI'O
MHUPOBO33PEHUSI.

Copnepxanne y4eOHOIO Kypca HalpaBiI€HO Ha 3aKpeljieHHe 3HAHUH, MOJyYEHHBIX NpHU
U3y4eHHH Kypca Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHusi, U Ha pa3BUTHE MPEICTABICHUN O
CJlyyaliHbIX BEJIMYMHAX M B3aUMOCBSA3SIX MEXJy HUMU Ha BaXHBIX PUMEpPax, CIOKETbl KOTOPBIX
MOYEPITHYTHI U3 OKpY’KaloIero Mupa. B pesynbrate y 00y4aronmxcsi JOHKHO CPOPMHUPOBATHCS
OpeicTaBieHue O Haubosnee YHOTPeOUTENbHBIX W OOIMX MaTeMaTHMYeCKMX MOJENX,
UCTIOJNIB3YEMBIX  JIISI  ONHCAHHWS AHTPOIOMETPUYECKHX M JeMOrpaUyecKux BEIWYHH,
HOrPEIIHOCTE B  pPa3jIUYHble pOJAa H3MEPEHUAX, JJIUTEIBHOCTH O€30TKa3HOW paboTh
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHHH M IMPOIECCOB B OOIIECTBE.
VYuebHblil Kypc sBisercss 0a30d UIs OCBOEHHUS BEpOSTHOCTHO-CTATUCTHYECKHX METOJIOB,
HEOOXOMMBIX CIIEIUAIMCTAM HE TOJIBKO HHKEHEPHBIX CIIEIUATBHOCTEH, HO TaK)KE COIUATBHBIX
U TCUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HayKH B 3HAYMTEIbHOH Mepe
UCTIONB3YIOT ammapar aHajiu3a OOoNbIIMX JMaHHBIX. LIeHTpanpHyl0 dYacTh y4eOHOro Kypca
3aHHMaeT OoOCYX/JeHHE 3aKOHa OONbIIMX Yucel — (YyHIAMEHTAIbHOTO 3aKOHAa MPUPOJBI,
MMEIOLIEr0 MaTeMaTHYeCKyI0 (popmalin3aiuio.

B cooTBeTcTBMM C yKa3aHHBIMH ILIEJISIMH B CTPYKType yueOHOro Kypca «BeposiTHOCTh U
CTaTUCTHKA» Ha YIIyOJEHHOM YpOBHE BBIIEICHB OCHOBHBIE COJEpXKATelIbHBIC JIMHUU:
«CrnyuaitHble cOOBITHS U BEpOSITHOCTU» U «CiyyaiiHble BEIMUUHBI M 3aKOH OOJIBIIMX YUCEID.

[ToMrMO OCHOBHBIX JIMHUH B Yy4eOHBIH KypC BKJIFOUEHBI DJIEMEHTHI TEOPHH TpadoB U
TEOPUH MHOKECTB, HEOOXOAUMBIE JIJIsl TTOJIHOLIEHHOTO OCBOCHMS MaTepHalia JaHHOTO y4eOHOro
Kypca M CMEXHBIX MAaTEMaTHYECKUX YIEOHBIX KYPCOB.

Conepxanne suHUM «CiyyaifHble COOBITHSI M BEPOSATHOCTH» CIYXXHMT OCHOBOM st
dopMHpOBaHUsT TPEJCTABICHUH O paclpeleieHHH BEPOSTHOCTEH MEXIy 3HAaYCHUSIMHU
CllydyaliHBIX BEJIMYMH. BakHyr0 4acThb B ATOH COZEp)KaTeJbHOM JMHUM 3aHUMAET HM3y4YeHUe
T€OMETPHUYECKOT0 W OMHOMHAJIBHOTO paclpeiesieHnid M 3HAKOMCTBO C HMX HENPEPHIBHBIMU
aHaJIoraMM — [MOKa3aTebHBIM 1 HOPMAJIBHBIM PACHpPEIeTICHUSIMU.

TeMmbl, CBSI3aHHBIE C HEMPEPHIBHBIMU CIIyUYalHBIMH BEIIMYMHAMU W PACHPEICIICHHSIMH,
aKIEHTUPYIOT BHHMaHHE OOYYaloIIMXCs Ha ONHCAHWU W H3YYEHUHM CIy4allHBIX SIBICHUH C
MIOMOIIIEI0 HENpPEephIBHBIX (QyHKIMH. OCHOBHOE BHUMAaHWE YJENSETCS II0Ka3aTeIbHOMY |
HOPMAaJIbHOMY pacIipeleIeHUsIM.

B ydeOHOM Kypce mpemycMaTpUBaeTCsl O3HAKOMHUTEIBHOE HW3YUEHHE CBS3H MEXIY
CIlydyaiiHBIMU BEJTMUMHAMH U ONHCAHHE TON CBSI3U C MOMOIIbIO KO (UIIMEHTa KOPPEISIUU U
€ro BBIOOPOYHOTO aHajora. OJTH DJEMEHTBHI COJEPXKAHWS DPa3BUBAIOT TeMy «Jlmarpammel
pacceuBaHMs», HM3YYEHHYI0 Ha YpOBHE OCHOBHOrO 0O0mIero o0pa3oBaHHs, U BO MHOIOM
OTHPAIOTCS HAa CBEJICHHUS U3 KYPCOB alreOpsl M TEOMETPHUH.



Emé onuH ameMeHT coaepKaHus, KOTOPBIM MIPEAJIaracTCs Ha O3HAKOMUTEIIBHOM YPOBHE —
MOCIIE0BATENbHOCTh CIIy4alHbIX HE3aBUCHUMBIX COOBITUH, HACTYNAIONIMX B €IUHUILY BPEMEHHU.
O3HaKOMJIEHHE C paclpe/ielieHueM BEpOSITHOCTEH KOJIMYECTBa TAaKUX COOBITHH HOCHT
Pa3BUBAIOIINN XapaKTep U SABISETCS aKTyaJbHBIM JUIsl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yy4yeOHbIE CIEUUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMH HAyKaMH, IICUXOJIOTHEH U
YIIPAaBJICHUEM.

Ha u3yuenne yuebHOTO Kypca «BeposSTHOCTh M CTAaTHCTHUKa» Ha YIIIyOJCHHOM YpPOBHE
otBoauTcs 68 wacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJICTIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

I'pad, cBsazubIi Tpad, myty B rpade: muknbl U nenu. CTeneHp (BaJCHTHOCTh) BEPIITUHBIL.
I'padsr Ha TOCKOCTH. [lepeBbsi.

CrnyvaiiHple KCIIEPUMEHTHI (OTBITHI) M CIy4YailHbIEe COOBITHS. DIIEMEHTApHBIE COOBITHS
(ucxonpl). BeposiTHOCTh ciydailHOTO cOOBITHS. BAM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHH.
Crny4aiiHbIe OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSAMU.

Omnepauuu Haj COOBITHSMH: IepecedeHHne, 0ObeIUHEHHE, TPOTHUBOIMOIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra Cl10KEeHUs BEPOATHOCTEMN.

VYcnoBHas BEpOSTHOCTh. Y MHOXKEHUE BEPOSATHOCTEH. [lepeBo caydailHOro SKCIEepUMEHTA.
®dopmyna noiaHoU BepostHocTH. Dopmyna baiieca. HesaBucumbie COOBITHS.

bunapHBIN CiTydaiiHBIM ONBIT (MCIIBITAHUE), YCIIeX W Heynada. He3aBucHMbIC UCTIBITAaHUS.
Cepust HE3aBUCHMBIX HUCHBITAHUN 0 mepBoro ycmexa. IlepecraHoBku u dakropuan. Yucio
couetanuii. Tpeyronpuuk Ilackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHMBIX HchbITaHuil  beprymmun. CoydaiiHelid  BBIOOp U3  KOHEYHOMH
COBOKYITHOCTH.

CnydaitHass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpezesieHus.
Onepauun Haj ciaydyaHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpeneneHuii, B TOM YHCJIe TeOMETPHUIECKOe U OMHOMHAIBHOE.

CoBMecTHOE paclpefeneHue JBYX ClydailHbIX BenuuuH. Hes3aBucumele ciaydyaiiHble
BEIMYMHBI. MareMaTuueckoe OXHjaaHue ciaydaiiHoW BenumuuHbl (pactpenenenus). [Ipumepst
NPUMEHEHHUS MaTeMaTH4YecKoro OXuJaHus (cTpaxoBaHue, JoTepes). MaTemaruueckoe
OXKpJaHue OMHApHOH ciyyailHOW BeluuuMHbl. MaTemaTuueckoe 0KMJIaHUE CYMMBbI CIy4yailHbIX
BEJIMYMH. MaTeMaTn4eckoe 0KUJaHNuEe Te€OMETPUIECKOT0 U OMHOMHUAIBHOTO PaCIpeieICHHM.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHUE CIy4yalHOW BETWYMHBI (pacmpenesieHus).
Jucnepcusi OMHapHON ciay4ailHOW BeIMYMHBI. MaTeMaTHuecKOoe OXHUJAAHHE IMPOU3BEACHUS U
JUCIIEPCUsl CYMMBI HE3aBUCUMBIX CITy4yalHBIX BEMMYMH. J(ucnepcust M CTaHAApTHOE OTKIOHEHUE
OMHOMMATIBHOTO pacmpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKIOHEHHE Te€OMETPUYECKOTo
pacrpeneieHus.

11 KJIIACC

HepaBenctBo YeOwrméBa. Teopema YeObnméBa. Teopema beprymmm. 3akoH OonbIImMx
yucen. BpiOopounblif Mertox wuccienoBaHuil. Bribopounble xapakTepucTukd. OlLeHHBaHUE
BEPOSATHOCTH COOBITHS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpocTEHIINX TMIIOTE3 ¢ TOMOIIbIO
U3Y4YEHHBIX PaCIpPEICICHUN.

HenpepsiBHble ciydaiible BennuuHbl. [IpuMepbl. DyHKIUS IIOTHOCTH BEPOSTHOCTH
pacnpezneneHuss. PaBHOMEpHOE pacHpeleseHue M €ro CBOWCTBA. 3aJadyd, NPUBOAAILUE K
MOKAa3aTeIbHOMY pacHpelleleHuo. 3ajaud, MNPUBOJALINE K HOPMAJIbHOMY paclpeieseHUIo.
OyHKIUS TIOTHOCTH BEPOSTHOCTH IOKA3aTENbHOIO pachpeAeieHus, (QYHKUIUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOTO pactpezaeseHns. OyHKIHS IUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO
pacpeneneHus.

[TocnenoBarenbHOCTh OJAMHOYHBIX HE3aBHCUMBIX COOBITUH. 3aiadyd, NpPUBOJIAIINE K
pacupenenenuro Ilyaccona.

KoBapuauust nByx ciydailHeix BenuuuH. KoadduuueHT nuHeHHONW KOppensuuu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIHMUnH. BbiOopounslii k03 guuneHT koppensuun. Pazauune
MEX]ly JIMHEHHOW CBSI3bI0 UM MPUYMHHO-CIEACTBEHHOM CBs3bI0. JIMHEWHas perpeccusi, METON
HAauMEHBIINX KBAJPaTOB.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUsA _ YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTUKA» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIlecTBa, MPEACTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, HpoOLEAyp Tpa)IaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPa’kJaHCKOM MIACHTUYHOCTHU, YBAXKECHHS K MPOLUIOMY U
HACTOALLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHMWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Hapona, cHOopMHpPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHUS:

JCTETHYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHu#H, BOCIHPUUMUYUBOCTh K
MaTeMaTHUYECKUM acCIeKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMaTHUECKHUE 3HAHUSI B MHTEpecax 37J0POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccur W peanu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) 3KOJIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKNX 3HAHUU JJIs pelieHUus 3a7ad B 00JIaCTH OKPYKArOIIeH cpeipl, MIIaHHPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW NMPAKTUKH, TOHUMAHUE MATEeMaTHYECKON HAayKH Kak cqepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpPOH KaK CpPEeICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOECKTHYIO U UCCIIEI0BATENbCKYIO JEATEIbHOCTh MHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYHIECTBEHHBbIE MMPHU3HAKH MAaTEMaTHYEeCKHMX OOBEKTOB,
MOHITHI, OTHOIICHUNA MEXIy TMOHSATUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpUIIATEIIbHBIC, MHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpeuus B (pakTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAararb KPUTCPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEbCTBA MATEMATHUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3afaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKue AeiiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HaHUs, (OPMYyIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIMBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCJIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETa HAa BOMPOC U IS
pelieHus 3a/1auu;

BbIOUpaTh HWHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBATh,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHUJIOB U  (opm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABISATH €€ B  pa3IMUHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TIO CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTuBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBHM C YCIOBUSIMU W IIENISMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IIMUCBMCHHBIX
TEeKCTaX, JaBaTh I[OSICHEHUSA [0 XOJy pEIICHUS 3aJadd, KOMMEHTUPOBATh MOJYyYEHHBIN
pe3ynbTarT;



B X0z€ OOCYXJEHHUS 33a/aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pemraeMoi 3a1adu, BBICKA3bIBATh WJCH, HAICJICHHBIC HA TOHMCK PEIICHUs, COMOCTABISATH CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU opme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMS, IMPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NpPE3CHTAUH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3alaud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX PE3yiIbTaTOB, BIAAECTh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa peleHrs MaTeMaTUIECKON 3a1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IPH PELICHUU 337a4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysbTara LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KEHUS pPE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJIbHONH pabOTHI IpU
pelieHny y4eOHbIX 3a/ay, NPUHUMATh IeJlb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM palbOThI, paclpeAcssiTh BUIBI pabOT, OrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy 10 ky1acca o0yyaromuiicss HAy4YUuTCs:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: Tpad, TIIOCKUM rpad, cBsI3HBIN rpad, myTh B rpade,
LIeNb, LIUKJI, IEPEBO, CTENEHD BEPIIUHBI, EPEBO CIy4aHOIO dKCIIEPUMEHTA;

CBOOOZHO OINEpPUPOBATh MOHATHUAMHU: CIYYalHBIA SKCHEPUMEHT (OmbIT), Ciy4ailHoe
COOBITHE, 3JIEMEHTApHOE cllyyailHoe cOObITHE (3JIEMEHTApHbBI MCXOM) CIIy4allHOIO OIIbITa,
HaXOJUTh BEPOSITHOCTH COOBITUH B OMNBITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMH;HAXOUTh W (OPMYIHUPOBATh COOBITHS: TIEpecedeHne, OObEIUHEHUE JaHHBIX
coObITHI, COOBITHE, MPOTHUBOMOJOKHOE JaHHOMY, HCIOJIb30BaTh JAHarpaMMmbl Oijepa,
KOODJMHATHYIO TpSAMYIO JUIS pelleHHus 3ajad, MoJb30BaTbcs (HOPMYJIONH  CIIOKEHUS
BEPOATHOCTEN ISl BEPOSITHOCTEH JIBYX U TPEX CIIy4alHBIX COOBITU;

OIEpUPOBaTh IOHATHUSAMHU:  YCIOBHAsl BEPOSATHOCTb, YMHOXXEHHE BEPOATHOCTEH,
HEe3aBHCHUMbIE COOBITHS, AEPEBO CAYYatHOrO SKCIEPUMEHTA, HAXOIUTh BEPOSITHOCTH COOBITHI C
MIOMOIIBIO TpaBWJIa YMHOXKEHUS, JiepeBa CIy4aifHOTO OIbITa, UCHOJIB30BaTh (POPMYNy MOTHOMN
BeposTHOCTH, opMyiny baiieca mpu pemeHnn 3aaad, ONpenesaTh HE3aBUCUMOCTb COOBITHI TIO
(dbopmyIie U o OpraHu3alMy CIy4yaifHOro 3KCIepuMEeHTa;



OPUMEHATh H3YYEHHBIE KOMOMHATOpHBIC (DOPMYNBI JJsl TIEPEUMCIICHUS DIIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITHUHM CIy4allHOrO OMNbITa, pELIeHHs 3ajad 10 TEeOpUu
BEPOSTHOCTEW; CBOOOHO ONEPUPOBATH MOHATUAMH: OMHAPHBIA CIIydailHBIN OMBIT (MCIIBITAHUE),
yCclex M HeyJnaya, HE3aBUCHMbIC WCIIBITAHWS, CEPHsl HCIBITAHWN, HAXOAWUTH BEPOSTHOCTU
COOBITHI: B CEpUM MCHBITAHUN JI0 NEPBOrO yclexa, B CEpUM UCHbITaHUN bepHymiu, B ombITe,
CBSI3aHHOM CO CJIy4aiiHbIM BBIOOPOM U3 KOHEYHOI COBOKYITHOCTH;

CBOOOJHO  ONEepUpOBaTh  TMOHATHSAMM:  CIOy4aiiHash  BeIMYMHA,  paclpeleseHue
BEPOSITHOCTEH, JUarpaMMa pacrpesieneHusi, OMHapHas ciy4aiiHas BeJIM4MHa, T€OMETPUUYECKOE,
OMHOMUAIBHOE pacIpe/ielICHUE;

OIEpUPOBaTh IOHATHAMU: COBMECTHOE pACHpPEIEICHHE JBYX CIy4alHBIX BEIINYMH,
UCTIOJIb30BaTh TAOJIUILy COBMECTHOTO PACHpEACTICHH IBYX CIyYaiHbIX BEIUYHMH IS BBIICICHUS
pacnpeneyneHuss KaKIOW BEIWYMHBI, OINPENCICHUS HE3aBUCUMOCTH CIy4YallHBIX BEJIMYUH;
CBOOOJTHO OINEPHPOBATh MOHATUEM MATEMATUYECKOTO OXHMIAHHUS CIy4alHOW BEITHMYMHBI
(pactipenienieHus), NPUMEHSTh CBOMCTBA MAaTeMaTHMUYECKOIO OXHJIAHUS IpPU PpEIICHUH 3ajad,
BBIYUCIISATH MATEMATUYECKOE OXKHIaHNEe OMHOMHAIBLHOTO M TEOMETPUIECKOTO paclpeieeHuH;

CBOOOJIHO OIEPUPOBATH MOHATUSAMU: JUCIEPCUS, CTAHIAPTHOE OTKJIOHEHHE CllydailHOMN
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCUU CIy4YalHONW BENWYMHBI (paclpeneieHus) Mnpu
pEIIEHUN 3a/ad, BBIYMCIATH IUCHEPCUI0 M CTAaHIAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro U
OMHOMHUAJIBHOIO paclpeaeeHu.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

BBIYUCIISITH  BBIOOPOYHBIC XApAaKTEPUCTUKA TI0 JAHHOM BBIOODKE U  OIICHUBATH
XapaKTEePUCTUKN Te€HEpaJIbHOM COBOKYMHOCTH JAHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSITHOCTU COOBITUM U NPOBEPSTH IMPOCTEHIIME CTAaTUCTUYECKUE THIIOTE3bI,
I10JIb3YSICh U3YYEHHBIMH PaCIpPEICIICHUSIMU;

IPUBOJIUTH MPUMEPHI 3ajad, NPUBOIAIIMX K IOKA3aTEJIbHOMY paclpeleseHHIo, 3azad,
IOPUBOAALIMX K HOPMaIbHOMY pactipeniesieHuto. OnepupoBarh MOHATUAMU: (DYHKIMS ITIOTHOCTH
BEPOSITHOCTH IMOKA3aTEIIbHOTO paclpeiesieHus], YHKIUS TUIOTHOCTH BEPOSATHOCTH HOPMAJIHLHOTO
pactipeneseHusi, QyHKIMs JIOTHOCTH U CBOWCTBA HOPMAJIBHOTO paclipeleIeHus;

onpenensats Kod3(Q(PUIMEHT JNHHEWHON KOoppensauuu, BbIOOPOYHBIH KO3 dUIIMEHT
KOPPEJSLHHN.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHble (UU(poBbHIE)

Ne i/
NPOrpamMMbl Bcero Kontposbueie  IpakTuieckue o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
OO011ecTBO ¢ OTPaHNIEHHON OTBETCTBEHHOCTHIO
1 DneMeHTHl Teopuu TpadoB 3 "CBEPOBPA30OBAHUE". BepositHOCTb 1
cratuctuka 10
o o OO1IECTBO ¢ OrPaHHYECHHON OTBETCTBEHHOCTBIO
JIY4auHbIC OIIbIThI, CJIYHauHBIC
2 Cryq » Gy . 3 "CBEPOBPA3OBAHME". BeposHocTs i
COOBITHS I BEPOSTHOCTH COOBITHIA cratuerika 10
OnepauHH Haa MHOXECTBAMH U 06 .
IIECTBO C OTPAHMYCHHOM OTBETCTBEHHOCTHIO
BITUSIMU. JKEHUE U YMHOXEHU
3 c00 ?HO CHHC M yMHOMCHHE 5 "CBEPOBPA30OBAHUE". BeposTHocTh 1
BCPOATHOCTCHU. YcnoBHas cratucTika 10
BEpOSTHOCTH. He3zaBucumbie cOOBITHS
OO6111ecTBO C OrpaHUYECHHON OTBETCTBEHHOCTHIO
4 DneMeHTbl KOMOMHATOPUKH 4 1 "CBEPOBPA3OBAHUE". BeposiTHOCTD 1
cratuctuka 10
Cepun nmocaen0BaTeIbHBIX 05 5
HCHBITARMIL. VCHbITanus BepHy L IECTBO C OTPAaHUYCHHOW OTBETCTBEHHOCTBIO
5 CC o N 06 p yu 5 "CBEPOBPA3OBAHUE". BeposatHocTb u
JIy4alHbIN BBIOOD U3 KOHEUHOU cratuerika 10
COBOKYITHOCTH
o OO1IeCTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTBIO
JIYy4auHbIC€ BCIIMYMUHbBI U
6 Crya © Be 14 1 "CBEPOBPA3OBAHUE". BeposTHOCTb 1
pacTIpeaICICHUA cratuctuka 10
OBIIEE KOJIMYECTBO YACOB I10 34 2 0

[TPOI'PAMME




11 KJIACC

HaumenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m
MPOrpaMmbl Bcero Koutpoaenbie  Ipakriyeckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
OOI11eCTBO ¢ OrPaHUYEHHOW OTBETCTBEHHOCTHIO
1 3aKk0H OOJIBIINX YUCET 5 "CBEPOBPA3OBAHME". BeposTHOCTb U
cratuctuka 11
DIeMeHThl MATEMATHYECKO OOI11eCTBO ¢ OrPAaHUYEHHON OTBETCTBEHHOCTHIO
2 6 "CBEPOBPA30OBAHUE". BeposTHocTs 1
CTaTUCTUKU cratucTtuka 11
HenpepriBHbIE cydaiinbie 5
OOI111eCTBO ¢ OTPAaHUYEHHOI OTBETCTBEHHOCTHIO
BCJIIMYHNHBI ACIIPCaACIICHUA
3 (pacripen ), 4 "CBEPOBPA3OBAHUE". BeposaTHOCTE 1
IMMOKa3aTCJIibHOC U HOPMAJIbHOC cratucTuka 11
pacipCaciICHuA
OOI1IeCTBO ¢ OrPaHUYEHHOM OTBETCTBEHHOCTHIO
4 Pacnpenenenue Ilyaccona 2 "CBEPOBPA30OBAHUE". BeposTHOCTb U
cratuctuka 11
CBS3h MEXIV CIVIafLIME OO011ecTBO C OrPaHUIEHHON OTBETCTBEHHOCTHIO
5 Ay CIyH 6 "CBEPOBPA3OBAHMUE". BeposTHOCTb U
BEIHIHHAMH cratuctrka 11
OBGO6LICHNE 1 CHCTEMATH3AIINS OO011ecTBO C OrpaHUYECHHON OTBETCTBEHHOCTHIO
6 H\,I 8 11 1 "CBEPOBPA3OBAHMUE". BeposATHOCTb U
SHaHHH cratuctrka 11
OBIIEE KOJIMYECTBO YACOB I10 34 1 0

[NPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

KoanuecTBo 4acoB

ara JJIeKTPOHHBbIE U(PPOBHIE
Nen/m | Tema ypoka KonTpoabubie IlpakTuyeckue A
yp Bcero p p u3ydeHusi o00pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Fpa(b, CBS3HBIH rpatl), OO01ecTBO ¢ OTpaHUIEeHHON
1 MpeACTABJICHHUE 3a]a4H C IOMOIIbIO 1 1 HEIEMS o DEHIOCTBIO
P "CBEPOBPA3OBAHME".
rpaga BepostHoCTh U cTatucTka 10
OO01ecTBO ¢ OTpaHUICHHON
9 CreneHnsp (BaJIGHTHOCTD) BEPILIUHBL. 1 2 omens | OTBCTCTBEHHOCTRIO
HyTI, B rpaq)e. HGHI/I U OUAKJIIBI A "CBEPOBPA3OBAHUE".
BepositHoCcTh 1 cTaTucTHka 10
OO01ecTBO ¢ OTpaHUICHHON
3 I'padsr Ha IockocTH. [epeBo 1 3 peneng | CTBCTCTBCHHOCTBIO
CIIy4alHOT'O KCIIEPUMEHTA A "CBEPOBPA3OBAHUE".
BepositHocTh 1 cTaTucTHka 10
Cry4aiiHbIe DKCTIEPUMEHTBI ObmecTso ¢ orpaHIreHHOMA
4 (OTIBITHI) U CITy4aifHbIE COOBITHUS 1 AHEOIS o oo B0
ya ' A "CBEPOBPA30OBAHME".
DneMeHTapHbIe COOBITUSI (UCXO/IbI) BeposTHOCTS H cTaTHeTHKa 10
BeposiTHOCTB cirydyaitHOTO COOBITHSI. OOu1ecTBO ¢ OrpaHMYCHHOI
BeposiTHOCTH cOOBITHI B OIIBITaX € OTBETCTBCHHOCTRIO
5 1 SHenenst  "CBEPOBPA3OBAHUE".
PaBHOBO3MO>KHBIMU
BepostHocTh 1 craTucTrka 10
AIIEMEHTAPHBIMU COOBITUAMU
BeposiTHOCTB ci1y4aiiHOTO COOBITHSI. OOmecTBO ¢ OrpaHUICHHOI
BeposiTHOCTH cOOBITHI B OITBITAX € OTBETCTBCHHOCTLIO
6 1 6 Hemens  "CBEPOBPA3OBAHUE".
PaBHOBO3MO>KHBIMU B
€pOATHOCTh U cTaTucTuka 10
AJI€MEHTApPHBIMUA COOBITUSIMH
[Tepecedenue, 0ObeTMHEHNE OGLIECTBO ¢ OrPaHUIEHHON
MHOJKECTB U COOBITHIA, OTBETCTBCHHOCTLIO
7 1 7 Henens "CBEPOBPA30BAHUE".
MIPOTHBOIOJIOKHBIE COOBITHS. B
. €pOATHOCTb U cTaTucTuka 10
dopMyia c0KEeHHUs] BEpOSITHOCTEN
Y coBHas BEPOSTHOCTb. ObmiecTBo ¢ orpaHHeHHO
8 1 8 HeleNnst | OTBETCTBEHHOCTHIO

YMHOKEHUE BEPOATHOCTEM.

"CBEPOBPA3OBAHHE".




dopmyJiia yCIOBHON BEPOSITHOCTH

BeposartHocTs u cratuctuka 10

VYcnoBHas BEpOSITHOCT.

OO0111eCTBO ¢ OrpaHUYEHHOM

9 YMHOXEHHE BEPOSITHOCTEH. 9 Henens ?é%eg;gggi%%;ﬁﬂl/lw
dopmyia yCIOBHOMH BEPOSTHOCTH BeposTHOCTB U cTaTucThka 10
OO0111eCTBO ¢ OrpaHUYEHHOM
o OTBETCTBCHHOCTbLIO
10 dopMyna MoJTHON BEPOATHOCTH 10 Henens "CEEPOBEPA3OBAHME".
BeposTtHocTs 1 cratuctuka 10
OO0111ecTBO C OrpaHUYCHHOMN
11 ®opmyna baneca. HezaBucumele 11 Henens | OTRCTCTBEHHOCTAIO
COBBITHS A "CBEPOBPA30BAHUE".
BeposTtHocTs 1 cratuctuka 10
KomOuHaTopHOE ITpaBHiIO ObecTBO C OrpaHICHHOM
OTBETCTBCHHOCTBHIO
12 yMHOXeHus. [lepecTaHOBKY U 12 Hemens v EEpPORPA3OBAHME".
(axropuan BeposTHOCTh U cTatucTrka 10
OO01IecTBO ¢ OTpaHUICHHON
13 Hucno coueranuii. TpeyroabHUK 13 Henens | OTBCTCTBEHHOCTBIO
Mackans ACTA  wCBEPOBPA3OBAHUE".
BeposTtHocTs u cratuctuka 10
OO01IecTBO ¢ OTpaHUICHHON
OTBETCTBEHHOCTBIO
14 ®opmyna ounoma HeroToHa 14 Henenst  w-EEPOBPAZOBAHME".
BeposTtHocTs u cratuctuka 10
KontponbsHas padorta Nel: "I'padsr, ObmecTso ¢ orpaHIreHHOA
OTBETCTBEHHOCTBIO
15 BEpPOSITHOCTH, M}'fox(eCTBa, 15 memens CEEPOEPA3OBAHIIE".
KOMOHHATOpHKA BeposATHOCTB U cTaTucThKa 10
bunapHsIii cy4alHBII OBIT
(ucnbITaHue), ycriex U Heyaaya. ObmecTRO ¢ orpaHIeHHONH
OTBETCTBEHHOCTbLIO
16 Hes3asucumele I/ICl'II)ITaHI/If{. Cepus 16 nenens "CEEPOBPA3OBAHME".
HC3aBUCUMBIX UCTIBITAHUA JTO BepostHocTh 1 cTatuctrka 10
MEePBOTO ycrexa
OO0111eCTBO € OrpaHUYEHHON
17 Cepust HE3aBUCUMBIX HCIIBITAHHHA 17 Hegeys | OTRETCTBEHHOCTbIO
A "CBEPOBPA3OBAHUE".

710 TIEpBOTO ycIiexa

BepostHOCTh 1 cTaTucTHKa 10




OO111eCTBO ¢ OrpaHUYEHHOM

CepI/ISI HE3aBUCUMBIX UCIIBITAHUI OTBETCTBEHHOCTBIO
18 18 nepens "
bepnynnu CBEPOBPA3OBAHME".
BepositHocTh 1 ctaTuctrka 10
OO0111eCTBO ¢ OrpaHUYEHHOM
19 CrnyuaitHpiii BEIOOp U3 KOHEYHON 19 Hemens | CTBETCTBEHHOCTHIO
COBOKYITHOCTH a "CBEPOBPA3OBAHUE".
BepositHocTh 1 cTaTuctrka 10
I[IpakTHyeckas paboTa c OO01ecTBO ¢ OTpaHUIEHHON
20 HCIIOJIb30BAHUEM DJICKTPOHHBIX OTBETCTBCHIOCTHIO
i 3OBAHUCEM SIICKTPO 20 HeneM  wCgEpOBPA3OBAHIE.
TadJIun BepostHocTh 1 cTaTuctrka 10
Crnyuaiinas BeJIMUMHA. OO01ecTBO ¢ OTpaHUICHHON
21 Pacn HITe BeDOSTHOCTCIL. OTBETCTBEHHOCTBIO
pezesieHre BEpOsSTHOCTE 21 uenens "CEEPOEPA3OBAHME".
Jnarpamma pacrpeneneHus BepostHocTh 1 cTaTucTHka 10
Omneparuu HaJ CIIy9aiHBIMU OBIIECTBO ¢ OrpaHHYEHHO
BenuyuHamu. [Ipumepst OTBETCTBEHHOCTBIO
22 N 22 menens .
pacnpenenenuil. bunapnas CBEPOBPA30OBAHUE".
cilydaiiHas BelTMYuHA BepostHocTh 1 craTtuctuka 10
OO011ecTBO C OrpaHUICHHON
23 FCOMeTpI/I‘IeCKOC pacrnpeaciicCHuc. 23 genens OTBETCTBEHHOCTBIO
bunomuaneHOE pacnpeneaeHue a "CBEPOBPASOBAHHUE".
BepositHocTh M craTuctuka 10
MaremaTtudeckoe OXHUJaHue OBMIECTBO C OrPaHHYCHHOM
24 CJIY4auHOU BCIIMYUHBI. CoBmecTHOE 24 Henens OTBETCTBEHHOCTBIO
pacIpeiesIeHHe IBYX CIIyYalHbIX "CBEPOBPA3OBAHUE".
BeJTMYMH BepostHocTh 1 cTatuctrka 10
HesaBucnmeble cnyyaiinbie
BenmunHbL. CBOMCTRA OO011ecTBO ¢ OTpaHUIEHHON
25 MaTEMATHYECKOTO OKUOAHMS. OTBETCTBCHHOCTHIO
ATHHCCKOTO O Aa 25 HENIEM  wCEEPOBPA3OBAHIE.
Maremaruyeckoe oxuIaHue BepostHocTh 1 cTatucTrka 10
OMHAPHOU CITy4alHON BETUIHHBI
MareMatuueckoe 0KHu1aHHue Ob1mecTBo ¢ OrpanieHHOMH
26 reOMETPHUYECKOTO U OTBETCTBEHIOCTPIO
P 26 HeneM | wCEEpOBPA3OBAHIE.

OMHOMMAJIBHOTO paclpeieeHui

BepostHOCTh 1 cTaTucTHKa 10




OO111eCTBO ¢ OrpaHUYEHHOM

HCICPCUA U CTAHAAPTHOC OTBETCTBEHHOCTBHIO
27 A
OTKJIOHEHUE 1 21 nenent "CBEPOBPA3OBAHUE".
BeposTtHOoCTb 1 craTtuctuka 10
OO0111eCTBO ¢ OrpaHUYEHHOM
28 Jlucrniepcust OMHAPHOM CitydaitHON 1 28 Heneys | OTBCTCTBEHHOCTRIO
BeMYHMHBI. CBOMCTBA JTUCTICPCUU a "CBEPOBPA3OBAHUE".
BeposTtHocTh 1 craTtuctuka 10
MareMaTudecKoe OKHUIAHNE ObuecTBo ¢ OrpaHHIEHHOM
2 I " OTBETCTBCHHOCTBHIO
9 POM3BE/CHNS 1 JCTIEPCHS CYMMBI 1 29 nenens "CEEPOEPA3OBAHME".
HE3aBHCHUMBIX CIyYalHbIX BETUYHH BeposTHOCTS  cTaTHCTHKA 10
Jucnepcusi OMHOMHAIBLHOTO OBIIECTBO ¢ OrpaHHUEHHOI
pacnpenenenus. [Ipakruueckas OTBETCTBEHHOCTHIO
30 1 30 menmens "
paboTa ¢ UCIoJIb30BaHUEM CBEPOBEPA3OBAHME".
3JIEKTPOHHBIX Ta0IHI] BepostHocTh 1 craTtuctuka 10
HI/ICHepCI/IH H CTAaHAAPTHOC
OTKJIOHEHHE T€OMETPHUUECKOTO Obuecs0 ¢ OrpanireHHOR
31 ACIT — OTBETCTBEHHOCTBIO
p g penene [IpakTHyeckas 1 3l Henens  w-gEPOEPAZOBAHIE".
paboTa ¢ uCHOIb30BaHUEM BeposTHOCTb U cTaTUCTHKA 10
QJICKTPOHHBIX Ta6J'II/II_[
OO01IecTBO ¢ OTpaHUICHHON
32 0606H16HI/IC " CUCTEMaTHU3aluia 1 32 menens OTBETCTBEHHOCTBIO
AHaHvi A "CBEPOBPA3OBAHUE".
BepositHocTh 1 craTuctuka 10
Kontponsnas pabora Ne2: OOGI1ECTBO ¢ OTPAHUYEHHOI
"Ucneiranusa beprymim. OTBETCTBEHHOCTHIO
33 N 1 33 Hengens |, "
CityyaliHble BEJIMYUHBI U CBEPOBPA3OBAHME".
pacrpeneneHns" BeposrtHocTs 1 cratuctuka 10
OO011ecTBO C OrpaHUICHHOM
34 O600611eHre U cucTeMaTH3alus 1 34 penens | OTBCTCTBEHHOCTRIO
T A "CBEPOBPA30OBAHHE".
BeposrHocTs 1 cratuctuka 10
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




11 KJIACC

KoauuyecTBO 4acoB

Ne Hara DJIeKTPOHHbIE IU(POBLIE
Tema ypoka Konr bHble IIpakTHyeckn
n/n yp Bcero OHTpO1I ¢ Hp cexue U3yuyeHHusi o00pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Hepasenctso Yebbimena. Teopema Ob1uecTso ¢ orpanuieHHOM
1 Yeorimena. Teopema bepryimu 1 1 HEmENsT | oo OTBCHHOCIBIO
- Leop PHYJUIH. "CBEPOBPA30BAHUE".
3aKOH OONbIIMX YUCEN BepostHocTh 1 cTatucTUKa 11
Hepasenctso Yebnimena. Teopema Ob1mectso ¢ orpanuieHHO’
2 Yeornimena. Teopema beprymu 1 2 HENEISL | o o FCTBCHHOCTDIO
- 1eop PHYJLIH. "CBEPOBPA30BAHUE".
3aKoH OOMBIIMX YHCEN BeposTHoCTh U cTatucTuka 11
Hepasenctso Yebbimena. Teopema Ob1mectso ¢ orpanuieHHOM
3 Yeornimena. Teopema bepryimu 1 BHEHES | o CTBCHEOCTDIO
- 1eop PHYILIN. A "CBEPOBPA3OBAHUE".
3aKoH OOMBIIKMX YHCEN BeposTtHocTs 1 crarucTuka 11
OO111ecTBO ¢ OrpaHUYEHHOM
4 Br160pouHEBIi MeTO MCCIIeIOBAHMI 1 AHenens . orCTBCHEOCTPIO
p A A A "CBEPOBPA3OBAHUE".
BepositHoCTh M cTaTucTHKa 11
HpaKTI/IquKaﬂ pa60Ta c O6H.IGCTBO C OrpaHUYCHHON
5 HCIIOJIb30BAHUEM DJICKTPOHHBIX 1 5HEETS | oo BEHROCTDIO
p A "CBEPOBPA3OBAHUE".
TaOJIHIL BeposrtHocTh 1 cTatuctuka 11
I'enepanbHast COBOKYITHOCTh U
ciydaiiHas BHIOOpKa. 3HAKOMCTBO C
BEIOOPOYHBIMH XapaKTEPUCTHKAMH. Ob1mectso ¢ orpanuieHHoM
6 O1leHKa cpegHero U JUCIIEPCUN 1 6 Henens OTBETCTBEHAOCTBIO
p o P "CBEPOBPA30OBAHUE".
TCHEPAJILHOU COBOKYITHOCTH C BeposTHOCTE n cratucTuka 11
MTOMOIIIBIO BEIOOPOYHBIX
XapaKTePUCTHK
I'enepanbHast COBOKYITHOCTD U
Cily4aliHas BEIOOpKA. 3HAKOMCTBO C ObuiectBo ¢ OrpaneHHOR
7 BBIOOPOYHBIMH XapaKTEPUCTHKAMHU 1 7 HENETS | o o CTBCHIOCTPIO
p paKTep : "CBEPOBPA30BAHIUE".
OrieHka CpeiHero u ANCIepeuu BeposTHOCTS 1 cTathcTuka 11
TE€HEPAIBHON COBOKYITHOCTH C




IIOMOIIIBIO BBI6OpOLIHBIX
XaPaAKTCPUCTHUK

OrneHuBaHUE BEPOSATHOCTEH COOBITUI

OO6m1ecTBO ¢ OTpaHUYEHHOM

HE3aBUCHUMBIX cOObITHIA. [IpumMep

8 8 Heens OTBETCTBECHHOCTBHIO
110 BBIGOPKE "CBEPOBPA3OBAHUE".
BeposrHocTs 1 cratuctuka 11
CrarucTryeckas ruroresa. OBILIECTBO ¢ OrpaHHYEHHOIT
9 [IpoBepka mpoCTEHIIUX TUIIOTES C O megens | CTRETCTECHHOCTEO
ITIOMOILIbIO CBOMCTB N3y4YEHHBIX "CBEPOBPA3OBAHHUE".
pacIpeeIeHuii BepositHocTh M cTaTucTka 11
CraTtuctuueckas rumnoresa. OGIIIECTBO ¢ OrpaHHYEHHOI
10 [IpoBepka IpOCTEUIINX THIIOTES C 10 nemeys | OTBSTCTRCHHOCTRIO
MIOMOIIIBIO CBOMCTB U3YyYCHHBIX "CBEPOBPA3OBAHUE".
pacrpeeneHuin BeposTtHocTs 1 cratuctuka 11
HpaKTI/IquKa}I pa6OTa c O6H.IGCTBO C OrpaHUYCHHON
11 HUCIIOJIE30BAaHUEM DIIEKTPOHHBIX 11 menens OTBETCTBEHHOCTBIO
p "CBEPOFPA30OBAHUE".
TadJInI BepositHoCTh M cTaTucTHKa 11
[TpuMepb! HENTPEPBIBHBIX CITyYailHbIX ObmecTEo ¢ orpanirieHHOMH
12 BenmmurH. OYHKIIHS TIOTHOCTH 12 Hefelst | o BOHBOCIDIO
- P YHKIL a "CBEPOBPA30BAHME".
BEPOATHOCTH BeposTHOCTE U craTucThka 11
PaBHOMepHOe pacnipesieneHue. OO611eCTBO ¢ OrpaHUYEHHON
13 [Ipumepsl 3a1a4, TPUBOASIIMX K 13 pepeny | CTECICTBCHHOCTEIO
MOKAa3aTeIbHOMY U K HOpPMaJIbHOMY "CBEPOBPA3OBAHHUE".
pacrpeIeIeHUsIM BeposarHocTs 1 cratuctuka 11
OO6m1ecTBO ¢ OTpaHUYEHHOM
14 DYHKIUS IIOTHOCTA BEPOSITHOCTH 14 Hepens | CTBCTCTBEHHOCTbIO
MOKa3aTeIbHOT0 pacripeaeieHus "CBEPOBPA3OBAHME".
BepositHocTh M cTaTtucTuka 11
O06m1ecTBO ¢ OTpaHUYEHHOM
15 DYHKIUS TTIOTHOCTA BEPOSTHOCTH 15 Hepens | CTECTCTBEHHOCTEIO
HOPMAJILHOTO pacIpeaesieH s "CBEPOBPA3OBAHME".
BeposiTHOCTh M cTaTucTHKA 11
IlocaenoBaTenbHOCTE OAUMHOYHEBIX OO011ecTBO ¢ OTpaHUYCHHOMN
16 16 nenens

OTBCTCTBCHHOCTBIO




3a/1auu, TPUBOSIICH K
pacupenenenuto [lyaccona

[IpakTuueckas pabota c

"CBEPOBPA3OBAHUE".
BepositHocTh M cTaTtucTuka 11

OO6m1ecTBO ¢ OTpaHUYEHHOM

OTBETCTBEHHOCTBIO
17 HcgoanBaHHeM BJIEKTPOHHBIX 17 wegensa CEEPOEPA3OBAHIE".
TabJIuI BeposTHOCTH U cTaTHCTHKA 11
KoBapuarus AByX CIIy4aifHbIX OO1mecTBO ¢ OrpaHNYCHHON
OTBETCTBEHHOCTBIO
18 BennurH. KoagduimeHt 18 HeleMs | v EEPOEPASOBAHE".
KoppéeJunn BeposaTHOCTE 1 cTathcThKa 11
OO0m1ecTBO ¢ OrpaHUYCHHOM
19 CoBMecTHBIE Ha6JHO,Z[eHI/IH ABYX 19 Henens OTBETCTBECHHOCTBIO
BEJIMYUH A "CBEPOBPA3OBAHUE".
BepositHOCTh M cTatucTuka 11
. OO111ecTBO ¢ OrpaHUYEHHOM
20 Br16opounsii ko duimeHT 20 Henes | OTBCTCTBEHHOCTRIO
KOPPETAIIH A "CBEPOBPA3OBAHMUE".
BepositHocTh M craTtucTuka 11
.. O611ecTBO € OTpaHUUEHHOM
21 Paznnune MCKAY JIMHCUHOU CBA3BIO 21 Hemens OTBETCTBEHHOCTHIO
Y IPUYUHHO-CJICJICTBEHHOU CBSI3BIO A "CBEPOBPA3OBAHUE".
BepositHocTh M cTatucTka 11
O611ecTBO € OTpaHUUEHHOM
22 JIuneitnas perpeccus 22 "enens ?é?g;gg;i%cgggHHE,.
BepositHocTh M craTtucTHka 11
[pakTideckas paboTa ¢ OO0111ecTBO C OrpaHUICHHOM
OTBETCTBCHHOCTBHIO
23 WCII0JIb30BAHUEM DJIEKTPOHHBIX 23 menmens |, CEEPOBPA3OBAHME".
TaOMIHIL BeposrHocTb 1 cTatuctuka 11
[IpencraBieHne qTaHHBIX ¢ TOMOIIBIO O6urecTBO ¢ OrpaHHIeHHON
OTBETCTBCHHOCTBHIO
24 Ta0JINIl U AUarpaMM, OTHUCATEIbHAS 24 uenens "CEEPOEPA3OBAHME".
CTaTHUCTHKA BepositHOCT M cTatucTuka 11
O06m1ecTBO ¢ OTpaHUYEHHOM
o5 OMBITBI ¢ PABHOBO3MOXHBIMH 25 nepeys | OTBCTCTBEHHOCTEIO
A "CBEPOBPA3OBAHUE".

SJICMCHTAapHbBIMU COOBITUSIMH

BepositHOCTh M cTaTucTHKA 11




OO111ecTBO € OrpaHUYEHHOM

Brruuciienue BepossTHOCTEH cOObITUI OTBETCTBEHHOCTHIO
26 1 26 nenenst |, "
C MpuMeHeHueM Qopmy CBEPOBPA3OBAHUE".
BepositHocTh M cTaTucTHKa 11
Brruucienue BepoITHOCTEH COOBITHIM OGIIECTBO ¢ OrpaHHYCHHOf
97 C IPUMEHEHHEM IpadUuecKux 1 27 menens | CTECTCTBEHHOCTbIO .
METOIOB: KOOPAWHATHAs IIpsMasi, CBEPOBPA3OBAHUE".
JiepeBo, auarpamma Ditiepa BeposarHocTs 1 cratuctuka 11
OO0m1ecTBO ¢ OrpaHUYCHHOM
CrnyuaiiHble BEIMUUHBI U OTBETCTBEHHOCTBIO
28 acIpe/ieIeHIs 1 28 HEZeNA | \(EEPOBPAZOBAHME",
pacipen
BepositHocTh M cTaTtucTHka 11
OO0m1ecTBO ¢ OrpaHUYCHHOM
MaremaTruueckoe OKHUIaHue OTBETCTBEHHOCTHIO
29 . . 1 29 menens |, "
CJIIy4auHOM BEJIMYUHbBI CBEPOLPA3OBAHUE".
BepositHoCTh M cTatucTuka 11
OO111ecTBO ¢ OrpaHUYEHHOM
MaremMmatuueckoe OXHNIJaHUEC OTBETCTBEHHOCTHIO
30 . . 1 30 memenst |, "
CIIy4auHOM BEJIMYUHBI CBEPOLPA3OBAHUME".
BepositHocTh M craTtucTHka 11
O611ecTBO € OTpaHNUEHHOM
KonrtponsHas pabora: "BeposTHOCTh OTBETCTBEHHOCTHIO
31 " 1 31 menmens |, "
H CTATACTHKA CBEPOBPA3OBAHMUE".
BepositHocTh M craTtucTHka 11
BerunciieHne BepOSTHOCTEH COOBITHIA ObwecTBo ¢ orpameHHOI
OTBETCTBCHHOCTBIO
32 C IpUMEHeHUeM (HopMyI U 1 32 HeNeNS | w-EEPOBEPAZOBAHIE"
rpapuyYecKux MeTo10B BeposTHOCTE U cratucTuka 11
BerunciieHne BepOSATHOCTEH COOBITHIA ObwwiecTBo ¢ orpaHieHHOl
OTBETCTBCHHOCTBIO
33 C IpUMeHeHueM (HopMys U 1 33 HeNCMA | W EEPOEPAZOBAHIE"
rpapuyYecKux MeTo10B BeposTHOCTE U cratucTuka 11
Cty4aifHbIe BEIMYUHbI 1 OO0111eCcTBO C OrpaHUYCHHOM
34 acnpeneneHus. MareMaTuueckoe 1 34 HENEIS | yrooro DORROCTIO
pacnpest - Mare A "CBEPOBPA3OBAHUE".
OJKUJAHHC CIIyJaMHOU BEIMYHHBI BepostHocTh U cTathcTnka 11
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME







MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KUIIACC
Kon .
T IIpoBepsiembie Npe1MeTHbIE Pe3yIbTAThI 0CBOEHHs OCHOBHO
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yjabTara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTarh U CTPOUTH TAOJHUIIBI U JUATPAMMBI
6.2 OnepupoBaTh  MOHATUSIMU:  CpeaHee  apudMeTHdeckoe,  MeEAHaHa,
HauOoJIbIlIee, HAMMEHbIIIee 3HAaUeHHE, pa3MaX MacCHBA YMCIIOBBIX JaHHBIX
OrnepupoBaTh MOHATUSIMH: CIYYalWHBIA DKCIIEPUMEHT (OIBIT) W CIIy4ailHOE
coOBbITHE, JJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA HWCXOJ) CIYYaiiHOTO
6.3 OIBITA; HAXOAUTH BEPOSITHOCTH B OIBITAX C PABHOBO3MOXHBIMH CIIy4alHBIMU
COOBITHSIMH, HAaXOJUTh W CPABHUBATH BEPOSATHOCTH COOBITHH B M3YyUEHHBIX
CIIy4alHBIX KCIEPUMEHTaX
Haxomute u QopmynupoBaTh coObITHS: mepeceueHne U oObeAHMHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
MOJIb30BAThCS qUarpamMmamu Jisepa u GOpMyJol CIOXKEHHs BEpOSTHOCTEH
P PEILICHUH 3a/1a4
OnepupoBaTh MOHATHSAMH: YCIOBHAsi BEPOATHOCTb, HE3aBHUCUMBIE COOBITHS;
6.5 HaxXOJIUTh BEPOSATHOCTH C IOMOIIBIO MpaBUja YMHOXKEHHUS, C TOMOIIbIO
JlepeBa CIIy4yallHOTO OIbITa
6.6 [TpumeHsTh KOMOMHATOPHOE IPABHIIO YMHOKEHUS IIPU PEILICHUU 3a7a4
OnepupoBaTh MOHATUAMU: HUCHBITAHUE, HE3aBUCUMBIE HCIBITAHMS, CEPUS
6.7 WCIIBITAaHUH, yClexX U HeyJlada; HaXOJUTh BEPOSTHOCTH cOOBITHI B cepuu
HE3aBUCUMBIX MCIBITAHUM [0 MEPBOTrO yclexa, HaXOOUTh BEPOSTHOCTH
COOBITUH B cepUM UCTIBITaHUN bepHymn
6.8 OHGpHpOBaTI: MOHATUSIMU:  CIydyailHas  BEJIMYMHA,  paclpesiesieHne
BEPOSITHOCTEM, TMarpaMma pacrpeaeIeHus
11 KJIACC
Kon .
AT IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTaThl 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHero o01mero 00pa3oBaHus
pe3yJbTara
5 Teopust BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CIIy4aitHOM BEJIMYMHBITIO
pacipeieNeHrIO WK € TOMOILBIO AnarpaMm
OnepupoBaTh MOHATHEM MAaTEMaTUYECKOTO OKHMJIaHUS, IPUBOAUTH MPUMEPHI
5.2 TOTO, Kak IPUMEHSETCS MaTEeMaTUYECKOE OXKUAAHUE CIy4yallHOM BEJIMYMHBI,
HaxOJIUTh MAaTEMATHYECKOE OKHMIAHKE 110 JAHHOMY PacIpeaesICHUIO
5.3 HmeTh npeacTaBiieHne 0 3aKOHE OOJIBIINX YUCE
5.4 NmeTs mpeacTaBiieHe 0 HOPMAJIBHOM pAacHpeIeICHUU




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC
Kox  IlpoBepsiemMblii 3j1eMeHT coep:KaHUS
6 Teopust BEpOATHOCTEH U CTATUCTHUKA
[IpencraBienue JaHHBIX C MOMOINBIO Tabnui U quarpamm. CpenHee apudmernyeckoe,
6.1 wMeamana, HamOoNbIlIee U HAMMCHbBINEE 3HAYCHHS, pa3Max, TUCIIEPCUS U CTaHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEPUMEHTHI (OTBITHI) M CIIy4alHble COOBITUS. DIeMEHTapHbIe COOBITUS
6.2 (ucxonpl). BeposTHOCTH ciaydaiiHOrO cOOBITHSA. BIM30CTh YaCTOTBIM BEPOSITHOCTH
' coObiTuii. Ciy4aiiHblE ONBITHI C PAaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMU COOBITHSIMH.
BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMU
6.3 Onepanuu HaJ COOBITHSIMHE: MEepeceueHue, 0ObEeIMHEHHIE, TPOTUBOIOIOXKHBIC COOBITHS.
Huarpammbl Ditnepa. Dopmyiia Ca0XKeHUS BEPOSITHOCTEN
6.4 VYcnoBHass ~ BEpOSTHOCTb.  YMHOXXEHHUE  BeposATHocTeil.  JlepeBo  ciiyyallHOTO
skcriepuMenTa. @opmysia moaHoH BeposTHOCTH. HezaBucuMbie COOBITHS
65 Kom6unaTtopHoe mpaBmiio ymMHoxkeHus. [lepecranoBku u pakTopuan. Yucno codeTaHui.
' Tpeyronbuuk [lackans. @opmyna 6unoma HeroTona
bunapHbiii ciiydaliHbIii ONBIT (MCIbITaHME), Yycnex U Heyaada. HesaBucumbie
6.6  ucnoeiTanus. Cepusi HE3aBUCUMBIX MCIIBITAHUIN J10 TIepBOTO ycrexa. Cepusi He3aBHCUMBbIX
ucnbITaHuil bepHym
6.7 CnyuaitHas BenuuuHa. Pacmpenenenue BeposiTHOCcTeH. Jlmarpamma pacmpeencHusl.
[Tpumepsl pacnpeseieHnid, B TOM YHCIIE T€OMETPUIECKOed OMHOMHUATBHOE
11 KJIACC
Kon IIpoBepsieMbI 3JI€MEHT COAEPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTHKA
UucnoBble XapaKTEpUCTUKH CIyYalHbIX BEJIMYMH: MaTEMaTU4YeCKOE OXKHJIaHHE,
JTUCTIEPCUsST U CTaHAApTHOE OTKJIOHeHMe. [IpuMephl NMpUMEHEHHs] MaTeMaTH4YeCKOTO
51 OKMJIaHWS, B TOM YHCIE€ B 3a/ladyaX M3 TOBCEJIHEBHOM JXHU3HU. Maremaruueckoe
OXKMJIaHWE OWMHAPHOW CIIy4allHOM BeNWYWMHBI. MaTeMaThuuecKoe OXKUJIAHUE CYMMBI
CIIy4allHbIX BEJIMUMH. MaTeMaTuuecKkoe OXKUJAHUE U JUCIEPCUsl TEOMETPUUECKOTO U
OMHOMUAIBHOT'O pacIpeieIeHHM
59 3akoH OOIBIIMX MCeN W €TO PONb B HayKe, NMPUPOAE H oOmectBe. BribopounbIit
METOJ HCCIIEJOBaHUM
[Ipumepsl  HempepbhIBHBIX  ClIy4allHBIX  BenMYMH. [loHsATHE O  TJIOTHOCTH
5.3 pacmpeneneHus. 3aiayu, MPUBOJIINE K HOPMAIbHOMY pactpenenenuto. [lonstue o

HOPMaJIbHOM PACIIpCACICHUN




ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPSIeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
o0pa3oBaHus

BJIaIIeHI/Ie MCTOJaMH1 N0Ka3aTCJIbCTB, AJITOPUTMaMU PCUICHUA 3a/la4d; YMCHHC
dbopMynHpOBaTE W ONEPUPOBATH MOHITHUSMHU: OIPEACICHUE, AaKCHOMa,
TEeopeMa, CIIEJCTBHE, CBOWCTBO, MPHU3HAK, J0KA3aTEIbCTBO, PABHOCHIIbHBIC
(GOpMYITHPOBKH;, TNPUMEHATh WX, yMEHHE (OpPMYJIHpPOBAaTH OOpaTHOE U
[IPOTUBOIIOJI0KHOE YTBEPXKACHUE, [IPUBOJAUTH IPUMEPLI U KOHTPIPUMEDSIL,
UCTONB30BaTh  METOJ ~ MAaTeMaTU4eCKOH  MHIYKIHMH;  [POBOIUTH
JAO0Ka3aTCIIbHBIC PpACCYKACHUSA MPHU PCHICHUN 3a/la4, OUCHHUBATH JIOTUYCCKYIO
NPaBUWIBHOCTh  PACCYXJICHWH;  yMEHUE  ONEPHUPOBATh  IMOHSTHUSIMHU:
MHOXCCTBO, IMOAMHOXKECTBO, OIICpallukl HaAd MHOXKCCTBAMH;, YMCHHC
UCITIOJIB30BaTh  TEOPETHUKO-MHOXXCCTBEHHBIM  ammapar Jjisl  ONHCaHUs
PCAIbHBIX ITPOLECCOB U SIBJIEHUU U npu pelIiCcHUM 3aaa4, B TOM 4YHCJIC H3
JIpyrux y4eOHBIX MPEIMETOB; yYMEHHE OIEPHPOBATH MOHATUAMU: TIpad,
CBs3HBIM Tpad, IepeBo, UK, rpad Ha IUIOCKOCTH, YMEHHUE 3aJaBaTh M
OINKCHIBATh Tpadbl Pa3IMYHBIMH CIOCOOAMU; HCIIOJIB30BaTh rpadbl mpu
peIICHUH 3a1a9

YMeHue onepupoBaTh MOHATUSMU: HATypaJlbHOE YHCIO, LEN0e YHCIIO,
CTEIEHb C LIEJBIM ITOKA3aTeJIeM, KOPEHb HATYpaJIbHOM CTEIEHH, CTEIEHb C
paloHaIbHBIM I10Ka3aTeeM, CTENEeHb C JEHCTBUTEIBHBIM IIOKa3aTElIEM,
JorapupM UHCIa, CHHYC, KOCHHYC M TAaHI'€HC IPOM3BOJIBHOTO YHCIA,
OCTaTOK IO MOJYJIIO, PALMOHAIBHOE YHUCIO, HPPAlMOHAIbHOE YHCIIO,
MHO’KECTBA HATYPAJIBHBIX, LIEJBIX, PALIUOHAIBHBIX, JEHCTBUTEIbHBIX YNCEN,
YMEHHME UCIOJb30BaTh MPU3HAKK JEIMMOCTH, HAMMEHbIIUMN OOLIUiI
JIenuTeNb U HauMeHblIee olliee KpaTHoe, alropuT™ EBKiina npu perieHun
3aJ1a4; 3HAKOMCTBO C Pa3JU4YHbIMU MO3UIIMOHHBIMUA CHCTEMaMH CUHCIIEHUS;
YMEHHUE BBINOJHATH BBIYMCICHHUE 3HAYEHUI M NMpeoOpa3oBaHUs BbIpAXKEHUH
CO cTemeHs MU M Jorapupmamu, npeoOpazoBaHusl APOOHO-pALMOHATBHBIX
BBIDQXXCHHUI; yMEHHME OINEPUPOBaTh MOHATHAMM: IOCIEAOBATEIBHOCTD,
apudmeTrnyeckas NpPOrpeccHsi, reoMeTpuueckas Iporpeccusi, O0€CKOHEYHO
yObIBaro1as reOMeTpUYECKast IIpOrpeccusi; yYMEHHE 3aJ1aBaTh
MOCJIEZI0BATENbHOCTH, B TOM YHCJIE C MOMOULIBIO PEKYpPpPEHTHBIX (HopMyII;
YMEHHME OIEPUPOBATh IOHATUSMHU: KOMIUIEKCHOE WYHCIIO, COIPSIKEHHbBIE
KOMIUIEKCHBIE YMCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4Mcia, gopma
3allUCH KOMIUIEKCHBIX YHCeNl (FeoMeTpHuecKasi, TPUTOHOMETpUYecKas MU
anreOpanveckas); yMeTh MPOU3BOJIUTH apu(MeTHUecKue JEeUCTBHUS C
KOMIUIEKCHBIMH ~ 4YMCJIaMH;  IPUBOAUTH  INPUMEPHI  HCIIOIb30BAHUS
KOMIUIEKCHBIX YHCEJI; ONEPUPOBATh IMOHATHAMM: MaTpuma 2x2 um 3X3,
ONPEAEINTEND MAaTPUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAECITUTEINS

YMeHHne oOmnepupoBaTh MOHATHSAMHU: PALMOHAIBHBIE, WPPALMOHAIBHEIE,
NoKa3aTeJbHbIC, CTENEeHHbIe, JOrapu(pMHUECKUe, TPUTOHOMETPHUYECKHUE
YPAaBHEHUS U HEPABEHCTBA, UX CHCTEMBI; YMEHUE ONEPHUPOBATH NOHATUSIMH:
TOXKIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CHCTEMa ypaBHEHUHM M HEPABEHCTB, pPAaBHOCHUJIBHOCTb YPaBHEHHIA,
HEPaBEHCTB U CUCTEM; YMEHHUE PEIIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOIIBK pA3JIMYHBIX TNPUEMOB; pEIIAaTh YPAaBHEHUs, HEPABEHCTBA U




CUCTEMBI C MapaMeTpPOM; MPUMEHITh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBbI
JUTSL pelICHHs] MAaTeMAaTHUYeCKUX 3a]ad M 3aJa4 U3 Pa3IUYHbIX oOiacrei
HAyKH U peasibHOM KU3HU

VYMeHue onepupoBaTb HOHATHAMM: (QYHKLIUS, YETHOCTh (PYHKLUH,
HNEPUOMYHOCT  (DYHKIMHM, OTPAaHUYCHHOCTh (YHKIHHA, MOHOTOHHOCTb
GyHKLIMH, 3KCTpeMyM (YHKIMH, HAuOOJblllee W HAaUMEHbIEE 3HAYCHMS
(GyHKIMU Ha MPOMEXKYTKE, HempepbIBHas (DYHKIMS, acCUMITOTHI rpaduka
GyHKLIMU, TepBas U BTOpas MPOU3BOJHAs (YHKLUH, F€OMETPUYECKUHA U
¢u3nveckuii  CMBICH  NPOU3BOAHOHN, MepBooOpa3Has, ONpeaAeIEHHBIN
UHTErpaj; yMEHUE HaXOAUTh aCUMNTOTHl rpaduka (QYHKIUH; yMEHUe
BBIYUCIISATH TPOU3BOJHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO U KOMITO3ULIUU
(GyHKLUH, HAXOAUTh YpPaBHEHHE KacaTelbHOH K rpapuKy (QyHKLINHU; YMEHHE
HAXOJUTh IMPOU3BOAHBIC JIEMEHTAPHBIX (YHKUUH; YMEHHE HCIIOJIb30BaTh
IPOM3BOJHYIO Ul HCCIeNOBaHMA (YHKIMM, HAXOAUTh HaumOONIbLIME U
HaNMEHBIINE 3HA4YCHUS (YHKUUH; CTPOUTH TpapuKH MHOTOUWICHOB C
UCMOJIb30BAaHUEM  alnapara MaTeMaTH4eCcKOro aHajlu3a; [pUMEHSTb
NPOM3BOJHYIO ISl HAXOXKIACHUS HAWIYUIIETO PEHICHUS B NPHUKIATHBIX, B
TOM 4YMCJIE€ COLMAIbHO-PKOHOMHUYECKMX M (PU3MUYECKHX 3aJadax; HaXOAUTh
Iomaan U 00bEMBI QUTYp C TIOMOIIBIO MHTETpalia; MPUBOJUTH MPUMEPHI
MaTeMaTHYeCKOro MOJEIUPOBaHUA C IOMOIIBI0 U (depeHIualIbHbIX
ypaBHEHUI

YMeHue onepupoBarh MOHATHAMH: TpapuK (yHKIUH, oOpaTHas (GyHKIUS,
KOMITO3ULMS (YHKIMWA, JUHeWHas (yHKOus, KBagpaTudHas (QyHKus,
paunroHanmbHass (QYHKIUS, CTENeHHAas (YHKIUSA, TPUTOHOMETPHUECKUE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIMH, IOKa3aTelbHas H
norapupmuueckas (QyHKIUH; YMEHHE CTPOUTHh TpapUKd H3YYEHHBIX
(GYHKIMIA, BBIIOIHATH peoOpa3oBaHus rpadukoB (GyHKIUH, UCIOIB30BaTh
rpaduKu s U3yYSHHS IPOLIECCOB U 3aBUCUMOCTEH, MPH PEILICHUH 3a/1a4 U3
JpYruxX Y4eOHBIX IpeIMETOB W 3a7ay M3 peajlbHOM JKU3HU; BbIPAXXaTh
dopMynTaMu 3aBUCHMOCTH MEXYy BEIWYMHAMH; HCIIOJIB30BaTh CBOWCTBA M
rpaduku  (QYHKUMH I pellieHHs] ypaBHEHHH, HEpaBeHCTB W 3aday C
napamMeTpamMu; HM300paaTb Ha KOOPJMHATHOW IIJIOCKOCTH MHOMKECTBA
peleHni ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Jayd Pa3HbBIX THUIOB (B TOM 4HCJIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABI)KEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAaJOTH, 3aJaud U3 OO0JIACTH YINpaBJICHMS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBIATh BBIPAKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M UX
CHUCTEMBl 10 YCJIOBUIO 3aJaud, MCCIEI0BATh IIOJyYCHHOE pEILIEHUuE |
OLIGHUBATh IPaBAOMNOAOOHOCTh pPE3ylbTaTOB;, YMEHHE MOJEIUPOBAThH
peasibHble CUTYyallUd Ha $3bIKE MaTE€MaTUKH; COCTaBISATh BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBI 110 YCIOBHIO 33Ja4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJAEIM C  KCIOJB30BAaHUMEM  ammapata  anreopsl,
MHTEPIIPETUPOBATH IMOJTYUEHHBIN pe3ysbTar

YMeHue omnepupoBaTh MOHATUSMHU: CpelHee apudMeThdecKkoe, MeauaHa,
HanOoJibIllee ¥ HAaWMEHBIIIEEC 3HAYEHUS, pa3Max, JUCIEPCHs, CTaHIApPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Oopa; yMEHHE U3BIIEKaTh, WHTEPIPETUPOBATH
nH(popMaIroo, MPEACTaBICHHYI0 B TaONIWIaX, Ha JUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA pEalbHBIX MPOLIECCOB U SIBICHUM; MPEACTABIAThH
uHpoOpManMi0 ¢ TOMOIIBI0 TaOJWII W  JMarpamM;  HCCIIEIOBaTh
CTAaTHCTUYECKUE JaHHbIe, B TOM 4HCIE C TNpPUMEHEHHeM TrpaduuecKkux




METOAOB U 3JIEKTPOHHBIX CPEICTB; Irpa)UUecKH HCCIIEN0BAaTh COBMECTHBIE
HaOJII0ICHUS C MOMOIIBIO JarpaMM pacCeUBaHUs M JMHEHHOU perpeccun

YMeHue oneprupoBaTh MOHATUSAMU: CIyYalHbIM ONBIT U CIy4ailHOe COObITHE,
BEPOSITHOCTb CIyYalHOTO COOBITHS; YMEHME BBIUUCIATH BEPOSATHOCTh C
HCIIOJIb30BaHUEM TpapUUECKIX METOJIOB; IPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXXEHUSI BEpOSTHOCTEH, (opMyny MOJHONH BEPOSTHOCTH, (GOPMYILY
bepuyminn, komOuHaTOpHBIE (DAKTHI M (POPMYIIBI, OLEHUBATh BEPOSATHOCTH
peanbHbIX COOBITHH; yMEHHE OIepUpoBaTh MOHATUAMH: CilydaiiHas
BEIMYMHA, PACIPEAEICHUE BEPOATHOCTEH, MAaTEMAaTUYECKOE OXKHMIAHUE,
JMCIIepCHUs U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOM BENUYMHBI, (YHKLIUU
pacnpeneneHus Y IJIOTHOCTM  PAaBHOMEPHOIO, IIOKAa3aTENbHOIO U
HOPMAJIBHOT'O PACIPENEICHUN; YMEHUE UCIIONIB30BATh CBOMCTBA M3YYCHHBIX
pacupeneneHuid Ui PELIeHMs 3a7ad; 3HAKOMCTBO C IIOHATHUAMM: 3aKOH
OOJIBLIMX YMCEN, METObl BBIOOPOUYHBIX MCCIIEOBAaHUIN; yMEHHE NPUBOJUTH
IpUMEpBHl IPOSBIECHUS 3aKOHAa OOJNBIIMX YUCENT B MHPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSAX; YMEHHME OINEPUPOBATH MOHATHSIMU: COUYETAHUE,
IIEPECTAHOBKA, YUCIIO COYETAHUM, YUCIO NEpecTaHOBOK; OMHOM HbroTOHa;
yYMEHHUE NPUMEHATh KOMOMHATOPHBIE (PAKTHI U PACCYKACHUS JUIS PEIICHUS
3a]a4; OLEHUBAThb BEPOSTHOCTU pEaJbHBIX COOBITUH; COCTaBIATh
BEPOATHOCTHYIO MOJIE€Ib U MHTEPIPETUPOBATD MOJIYYEHHBIN PE3yiIbTaT

YMeHHe  onepupoBarTh  IMOHATUAMM:  TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJIA, IUIOCKUH YroJj, JBYI'DPAaHHBIN
yroJ, TPEXTPaHHbIA YroJl, CKPELIMBAIOIIUECS IpPSMbIC, M1apaJIEIbHOCTh U
NEPNCHAUKYIIAPHOCTh MPAMBIX U HJIOCKOCTef/'I, YroJj MexXay HnpssMbIMHU, YIoJl
MEXy IPSIMON M IUIOCKOCTBIO, YIOJl MEXAY INIOCKOCTSMHU, PACCTOSHUE OT
TOYKH OO0 INIOCKOCTH, PACCTOAHUC MCKAY MNPAMBIMHU, PACCTOSAHHUEC MCKIY
IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IIPU PELIEHUM 3a7ad H3y4YCHHBIC
daKkThl U TEOpeMbl IUIAHUMETPHH;, YMEHHE OIICHHBATh Pa3Mepbl OOBEKTOB
OKPY’KAaIOILIEr0 MHpPA; CTPOUTH MATEMaTUYECKHE MOJEIU C IIOMOIIbIO
TCOMETPHUICCKUX MIOHATHH W BCJIMYMH, pelIlaTb CBA3aHHBIC C HUMH
IIPaKTUYECKUE 3a0a4U

10

YMeHue omnepupoBaTh MOHATHAMM: IUIOMAAb (QUIyphl, 00bEM (uUrypsl,
MHOTOTPaHHUK, IPABUJIbHBII MHOTOIPaHHUK, CEYEHHE MHOTOIpaHHUKa, KYO,
napajieNnenunes, npu3Ma, nupamuaa, Gurypa U MoBEpXHOCTb BpalllEHUs,
HWIMHJP, KOHYC, Iap, cdepa, Iiomanb chepsl, Miomaab MOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCa, LUIMHApPA, 00BEM KyOa, MPSIMOYroJIbHOTO
napajuleJienunena, NUPaMUIbl, NPU3MBL, IIMHIpA, KOHyca, IIapa,
pa3BEPTKa ITOBEPXHOCTH, CEYEHUSI KOHYCAa WM IWIMHJAPA, NTapaJuIeIbHbIE OCH
WIA OCHOBaHMIO, CEYEHHe IIapa, IUIOCKOCTh, Kacaromascs cgepsl,
LWIMH]Ipa, KOHYCa; YMEHHE CTPOUTh CEUEHHE MHOTOTPAHHUKA, U300pakaTh
MHOTOTPAaHHHUKH, (UTYpBl U MOBEPXHOCTH BpAIIECHUS, UX CEUYECHHUS, B TOM
YUCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IMPUMEHATH CBOKCTBA
TreOMETPUYECKUX (PUTyp, CaMOCTOATENbHO (OPMYIHPOBATH OIpPEACIICHUS
U3y4aeMbIX (Uryp, BBIABUIAaTh THUIOTE3bl O CBOWCTBAX M MpPHU3HAKax
reoMeTpuueckux (uryp, oOOCHOBBIBATH WJIM OIPOBEpraTb HX; yMEHHUE
MPOBOAMTH KJIacCU(UKALNIO (PUTYp TIO Pa3IMUHBIM MPU3HAKAM, BBIIOIHIThH
HE00XO0/IMMBIE TIOTIOJTHUTENIbHbBIE TOCTPOCHHUS

11

YMeHue ~ omepupoBaTh  MOHATUSIMH:  JIBKEHHE B IPOCTPAHCTBE,
HapaJ'IJ'IeJ'IBHLIﬁ NEPEHOC, CUMMCTPUA Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MoAoOMs, TOJOOHbIE (UIYpBl; yMeHHe




12

pacno3HaBaTh paBHbIE M NOAOOHBIE (UTYpPH, B TOM YHCIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HMCIIOJIB30BaTh F€OMETPUUYECKUE OTHOIICHHS IPH
pEUIeHUH 3a/a4; HaXOJWTh T'€OMETPUYECKHE BEIMYHMHBI (IJIMHA, YTOI,
IUI0IAaAb, 00BbEM) MPU PELICHUH 33]a4 U3 APYTHX YUYEOHBIX MPEIMETOB U U3
peanbHON JKU3HH; YMEHHE BBIYHCISATH T€OMETPUYECKUE BEIWYMHBI (IJTHHA,
yroj, IUIOIAAb, OOBEM, IUIOMAAb MOBEPXHOCTH), HCIIONB3YS H3yUeHHBIE
GopMynBl M METOIBI, B TOM 4YHCIE: IUIOIIAIb ITOBEPXHOCTH HHPAMHIBI,
MIPU3MBI, KOHYCa, IWIHHIPA, TUIOMAab chepsl; 00bEM Kybda, IpSIMOYTOIBHOTO
napajuiesienunes1a, MUpaMuabl, TPU3MBL, IHIMHAPA, KOHYyca, [Iapa; yMEHHE
HAXOJUTh OTHOIIEHHE 00BbEMOB MOTO0HBIX (HUTYP

YMeHue onepupoBaTh MOHATHUSAMH: HPSAMOYTOJIbHAsh CHCTEMa KOOpPIWHAT,
BEKTOP, KOOPAWHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTODPOB,
NPOM3BEACHNE BEKTOpa Ha YHCJIO, Ppa3JIOKEHHE BEKTopa Io 0Oasucy,
CKaJIIPHOE TIPOM3BEICHUE, BEKTOPHOE IIPOM3BEACHHUE, YIOJl MEXKIy
BEKTOpaMH; YMEHHUE UCIIOJIb30BaTh BEKTOPHBIA U KOOPIUHATHBIA METOM IS
pelIeHus] TeOMETPUYECKUX 3a/1a4 U 33/1a4 APYTHX YUeOHBIX MTPEIMETOB

13

YMeHue BbIOMpaATh MOAXOMALINN METOM JAJsl PeIIeHUs 3aJauyd; TOHWMaHue
3HQUUMOCTH MaTeMaTUKU B U3YyYEHUU TMPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUM; YMEHUE paclo3HaBaTb NPOSBICHUE 3aKOHOB
MaTeMaTUKUd B UCKYCCTBE, YMEHHUE IMPUBOJIHUTH MPUMEPBl MATEMATUYECKUX
OTKPBITUA POCCUICKOM U MUPOBOM MaTeMaTUYECKOW HayKu




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BEIUMCIICHUS

1.1 HaTypaJ'IBHI)IC H OeJIbIC YUCIa. HpI/I3HaKI/I JCIINMOCTH LCJIBIX YHUCEII

Pammonaneubie  uymcna. OOBIKHOBEHHBIE U JCCATHYHBIC JpOOU, TMPOICHTHI,

1.2 OEeCKOHEUYHBIC TIEPUOANYSCKHE APOOH

13 Apudmernueckuit KOpCHE HATypalbHOH cTeneHu. JleHcTBUA C apupMeTHYEeCKUMU
KOPHSIMH HAaTypaJIbHOW CTENEHU

14 Crenens ¢ nenbiM nokaszaresieM. CTeneHb ¢ pallMOHAIbHBIM MoKa3areneM. CBOMCTBa
CTENEHH

15 CuHyc, KOCHMHYC M TaHTCHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,

apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm uucna. JlecaTudHble U HATYpAIbHBIC JTOTAPH(PMBI

JleiicTBuTenbHBIC YKcia. Apu(METHYSCKUE ONEepaliy ¢ ACHCTBUTEILHBIMIA YHCIIAMHU.
1.7 [TpuOnuxEHHBIC BHIYUCIICHUS, IPAaBUIAa OKPYTJICHHS, IPUKUKA U OLIEHKA pe3yiabTaTa
BBIYUCIIEHUU

1.8  IIpeoOpazoBaHue BBIpAKCHHIA
1.9  KowmruiekcHble ynciaa
2 YpaBHEHUS U HEPABEHCTBA

2.1  llensle u 1poOHO-pallMOHANbHBIC YPABHEHHS

2.2 | HUppanuonanbHble ypaBHEHUS

2.3 | TpuroHoMeTpuyecKkue ypaBHEHUS

2.4  IlokasarenbHble U JIOTapu(MUUYECKIE YPaBHEHUS

2.5  Lensle u 1poOHO-paIiOHATBHBIC HEPABEHCTBA

2.6  HppamuoHanbHbIE HEPABEHCTBA

2.7  TlokazartenbHbIe U Jorapu(MUIECKHE HEPABCHCTBA

2.8  TpuroHomeTpHuYeCKHE HEPABEHCTBA

2.9  CucreMbl U COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB

2.10  YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C ITApaMeTpaMu

2.11  Matpuna cucteMbl JUHEWHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI

3 OyHKIMH U TpaduKh

Oynkius, cnocoObl 3ananus (yHkuuu. I'padux ¢GyHkumu. B3anmHO o00paTHBIE

3.1 N p
dbyakuun. YErHbie 1 Heu€THBIe QyHKIMU. [leprnoanyeckue GyHKImu
OO6nacTh ompeneneHus W MHOXKECTBO 3HaueHM ¢yHkuuu. Hymum  QyHkumm.
39 [IpomexxyTkn  3HaKomocTosHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLMH.
' MakcuMymMbl W MUHUMYMBI QyHKiuM. HauOonbliee M HauMeHblee 3Hau€HUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHast pyHKIUS ¢ HATypaJIbHBIM M LIEJBIM IMoka3aTeneM. E€ cBolicTBa u rpaduxk.

CaoiicTBa 1 rpa@ UK KOpHS N-O CTENeHU
3.4  Tpuronomerpuueckue QpyHKIIH, UX CBOMCTBA U rpaduKu

3.5  Tloka3arenbHas u Jorapupmuueckas GyHKINHU, UX CBOMCTBA U rpaduku

Touku paspsiBa. AcuMnToTsl rpadpukoB ¢pyHkuuid. CBoiicTBa (QyHKIMNA, HEPEPHIBHBIX
Ha OTpe3Ke

3.6

3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH




3.8

Apudmernueckas u reomeTpudeckas mporpeccu. PopmMyiia CI0KHBIX IPOIIEHTOB

4 Havana marematuuyeckoro ananmsa
4.1  IlpomwsBomHas ¢pyHKumH. [I[pon3BOIHEIE 3JIEMEHTAPHBIX (DYHKITHI
[IpumeneHue mPOU3BOMHOM K MCCIEAOBAHUIO (PYHKIMA Ha MOHOTOHHOCTh H
4.2  oskcrpemymbl. HaxoxaeHne HauOOJNbIIEro M HAaWMEHBIIETO 3HAueHHs (DYHKIUH Ha
OTpe3Ke
4.3  IlepBooOpaznas. MHTETpan
5 MHoOXecTBa U JIOTHKA
5.1  MHoxecTBO, oniepaluu HaJl MHOKecTBaMu. Jluarpammel Diiniepa — Benna
5.2  Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1  OmucarenbHas CTaTHCTHKA
6.2  BeposiTHOCTB
6.3  KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha MIOCKOCTH
7.2  IlpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3  MHOTOrpaHHHMKHU
7.4  Tena u MOBEpXHOCTU BpaICHUS
7.5 | KoopauHaTbl 1 BEKTOPHI




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O

MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

— Maremaruka. BepostHocTh 1 ctatuctuka: 10 kiacc: 6a30BbIi U yIITYOJIEHHBIA YPOBHH:
yaeoHoe nocobue / E. A. bynumosuu, B. A. Bynsraes. - Mocksa: [Ipocsemenne, 2023

— Maremaruka. Beposarnocts u cratuctuka: 11 kiacc: 6a30BbIi 1 yriryOJIEHHBIN YPOBHH:
yuebHoe ocobue / E. A. byaumoswuud, B. A. Bynsrues. - Mocksa: [Ipocsenienue, 2023

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

— Maremaruka. BepostHocTb u cratuctuka. 10-11 xnaccel. ba3oBsiii u yriyOeHHBIN
ypoBHH. CaMOCTOSATENbHBIE M KOHTPOJIbHBIE padoThl. bynbraeB B.A. — M.: [IpocBemenue,
2023

— Maremaruka. BepostHocTh 1 cratuctuka. 10 kiacc. ba3oBbiii u yriyOaeHHBIN YPOBHH.
[Toypounsie pa3pabotku. bynnmosuu E.A., BynsrueB B.A. — M.: [Ipocsemenue, 2023

— Maremaruka. BepostHocTh u cratuctuka. 11 kinacc. ba3zoBblil v yriryOJIeHHBIA YPOBHH.
[Toypounsie pa3zpadorku. bynumosuu E.A., bBynsiueB B.A. — M.: IIpocBemenue, 2023

HUAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
B cootrBercTBuM ¢ IIprkazom MunucrepcrBa npocsenienust Poccuiickonn deneparuu
or 25.08.2026 Ne 591 "OG yrBepkIeHUU (QenepallbHOTO TMEPEYHsI AIEKTPOHHBIX
00pa30BaTEeNbHBIX PECYPCOB, JOMYIICHHBIX K WCIOJIB30BAHUIO MPU pPeaTH3aMH HMECIOIINX
rOCY/IapCTBEHHYIO aKKPEIUTAIMI0 00pa3oBaTeNbHBIX MPOrpaMM HauyaJdbHOrO OOIIEro,
OCHOBHOTO 0O0IIIEr0, CpeHETo 001Iero oopazoBanus'.
— OobuectBo ¢ orpannueHHoi oTBeTcTBeHHOCTHIO "CBEPOBPA30OBAHUE". BepostHOCTh
u cratuctuka 10
— OowectBo ¢ orpannueHHoi oTBeTcTBeHHOCTHIO "CBEPOBPA3OBAHUE". BepositHOCTh
u cratuctuka 11
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