MHUHUCTEPCTBO IMPOCBEIEHHUSI POCCUICKOI ®EJEPALIMUA

MyHununajiabHoe 010/:KeTHOEe 0011e00pa3oBaTeIbHOE YUpexKaeHne
«['MMHa3Hs ¢ ITHOKYJIbTYPHBIM PYCCKHM KOMIIOHEHTOM uMeHH JIbBa Hukonaesnuya Tosicroro»
JlaumeBCcKkoro MyHHIMIAJILHOIO paiiloHa
Pecny0iuxu Taraperan

«PACCMOTPEHO» «COTJIACOBAHO» «YTBEPXITAIO»
Ha 3acenanuy [IIMO npeameron :

€CTECTBEHHO-MATEMAaTHYECKOTO  3aMeCTHTeNb IHPEKTOPa M0
LHKJIa yueOHO-BOCIIMTATETbHOU
ITporoxon Nel pabote

oT «26» aBrycra 2025 roma

«28» aBrycra 2025 roma

PykoBomutens [IIMO \70’Z ~/T.A.Torosa/

ﬁ /B.I.Tonokxoga./

PABOYAS ITPOTPAMMA
(ID 9072024)

yueOHOro npeamera «BeposiTHOCTb M CTATHCTHKA. YTJIy0JI€eHHbI YPOBEHD)
s ooygaromuxcs 10 — 11 kmaccoB
Cpoxk peanuzanuu: 2 roja



IHHOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «BeposATHOCTP M CTaTUCTUKAa» YIIyOJEHHOTO YpOBHS  SIBIISETCS
MPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca YriyOIE€HHOTO YpPOBHS Ha YpOBHE
cpeaHero ooOmero oOpa3oBaHWs. YUeOHBIM Kypc TmpenHasHaueH s (OPMUPOBAHHUA Y
00yJaromuxcss CTATUCTHYECKOW KYJIbTYphl W TOHHMAHHS POJH TEOPHUH BEPOATHOCTEH Kak
MaTeMaTHYE€CKOI0 HMHCTPYMEHTA JUIsl U3YUEHUs CIIydallHbIX COOBITUHM, BEJIMUMH U IiporieccoB. [pu
U3y4eHUH Kypca 0O0OramaroTcs IpeACTaBICHUS OOYJaromUXcsi O METOAaX HCCIECIOBaHUS
W3MEHUMBOTO MHpa, pa3BUBAETCS IOHMMaHUWE 3HAUYMMOCTH W OOIIHOCTH MaTeMaTHYEeCKHUX
METO/IOB TO3HaHHUS KAaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYyYHOIO
MHUPOBO33PEHHUS.

Conepkanre ydeOHOTO Kypca HalpaBJ€HO Ha 3aKpeIyieHWe 3HAaHWM, TOJIyYeHHBIX IMpHU
M3yYEHHH Kypca Ha YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHus, U Ha pa3BUTHE MPEICTABICHUN O
CIIyJ9alfHbIX BEJIMYMHAX W B3aHMMOCBSI3SIX MEXK/y HUIMHU Ha BOKHBIX MTPUMEPAX, CEOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIMIero Mupa. B pe3ynbraTe y 00yJaroniuxcsi JOHKHO COPMHPOBATHCS
MpeACTaBICHUE O Haubojee YHNOTPEOUTETBHBIX U OOMMX MAaTeMaTHUYeCKHX MOJEIIX,
WCIIOJIb3YeMBIX  JUISI  OTMCAHWS aHTPOIIOMETPUYECKUX M JeMOTpaUUecKUX  BEIIWYHH,
MOTPEIIHOCTEH B pa3IMYHbIe pOJa W3MEPEHHSX, JUIMTEILHOCTH O€30TKa3HOW paboTHI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHHUH 1 MPOIIECCOB B OOIIECTBE. Y YCOHBIN
Kypc siBisieTcss 0a30i A OCBOCHMSI BEPOATHOCTHO-CTATHUCTUYECKUX METOJI0OB, HEOOXOIHMMBIX
CHelHauCTaM HE TOJbKO HWHXEHEPHBIX CIEHUATbHOCTEH, HO TakXke COIHAIbHBIX H
MICUXOJIOTMYECKHUX, TOCKOJIbKY COBpPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAYUTENILHON Mepe
MCIOJIL3YIOT ammnapar aHanu3a 001bIInX JaHHbIX. L{eHTpanbHyo yacTh yueOHOTo Kypca 3aHUMaeT
00CyXJIeHHEe 3aKkoHa OOJBIIUX YHceNl — (yHIaMEHTaJbHOTO 3aKOHA IPHUPOJBI, HMEIONIErO
MaTeMaTHYeCKyI0 (GopMan3aIuio.

B cooTBercTBUU C yKazaHHBIMH LIEJSIMU B CTPYKType ydeOHOro kypca «BeposiTHOCTH U
CTaTUCTUKa» Ha YriayOJ€HHOM YpPOBHE BBIJIEJICHBl OCHOBHBIE COJICp)KATEJIbHBIC JUHUU:
«Crnydaiinble COOBITUS U BEPOATHOCTU» U «CilydailHble BeIMYUHBI U 3aKOH OOJIBIINUX YUCEID).

[ToMUMO OCHOBHBIX TUHHM B y4eOHBIH KypC BKIIOUEHbI 3JIEMEHTHI TEOPUU IpadoB U TECOPUU
MHO>KECTB, HEOOXOAUMBbIE IS MOJHOLIEHHOTO OCBOCHHS MaTepuaja JaHHOTO y4eOHOro Kypca U
CMEXHBIX MAaTEMaTHUYECKUX y4EOHBIX KYpPCOB.

Coz[epx(aHHe JIMHUHA ((CHy‘IaﬁHBIe CcOOBITHS U BCPOATHOCTHU» CIIYKUT OCHOBOH JUIA
q)OpMI/IpOBaHI/IH HpCI[CTaBJ'IeHI/Iﬁ O pacIpeaciICHUN BGPOHTHOCTeﬁ MCKAY 3HAYCHUAMU CJ'Iy‘IB.ﬁHHX
BCIINYHH. Ba)KHYIO 4acTh B ATOM coz[epn(aTenLHoﬁ JIMHUU 3aHUMACT U3YUCHUC IT'COMECTPUUCCKOT'O
U OMHOMHUAIILHOTO pacnpeneneHHﬁ U 3HAKOMCTBO C HUX HCIPCPBIBHBIMU aHAJIOTAMU —
MOKa3aTCJIbHbIM U HOPMAJIbHBIM pACIIPEACICHUSAMMU.

Tembl, CBsI3aHHBIE C HENPEPHIBHBIMHM CIy4alHbIMM BEJIMYMHAMH M PACHpPEeICHUSIMH,
aKIEHTUPYIOT BHUMaHHE OOYYalOUIMXCS HAa OMMCAHUM M H3YYEHHM CIy4alHbBIX SBICHHH C
MIOMOIIBIO HETMpPepbIBHBIX (QYHKIUH. OCHOBHOE BHUMAaHME YJENsAeTCs IOKa3aTelbHOMY U
HOPMaJIbHOMY PacIpeIeIICHUSAM.

B y‘-Ie6HOM KypcC MNpcaAyCMaTrpuBacTCiad O3HAKOMUTCIIBHOC M3YYCHHUC CBA3U MCKIAY
CJ'IyIIaI‘/’IHLIMI/I BEJIMYMHAMM U OIMCAHUE PTOM CBS3H C IIOMOIIBIO KOB(I)(I)I/ILII/ICHTa KOoppeJsinuu U €ro
BLI60quHOFO aHajora. OTH DJIEMEHTBI COACPIKAHUA  PA3BUBAOT TEMY «I[I/Ial“paMMLI



pacceuBaHUs», U3YYCHHYIO HAa YPOBHE OCHOBHOTO 00IIET0 00pa30BaHMsI, 1 BO MHOT'OM OTIUPAIOTCS
Ha CBEJICHUS U3 KypCOB aareOpbl U Fre€OMETPHUH.

Emé onuu snemMeHT conep:kaHust, KOTOPBIM IIPEAIaracTcss Ha O3HAKOMUTEIBHOM YPOBHE —
MOCIIEIOBATEIBHOCTD CIYYaifHBIX HE3aBHCUMBIX COOBITHI, HACTYMAIOUINX B €JMHUILY BPEMEHH.
O3HaKkOMJIEHHE C paclpe/elieHueM BEpOSITHOCTEH KOJIWYEeCTBa TAKWX COOBITHMHA HOCHT
Pa3BUBAIOIINI XapaKTep M SBISAETCS aKTYyaIbHBIM UL OYAyIIUX a0UTYpUEHTOB, IMOCTYIIAIOUINX
Ha YydeOHbIE CHENHMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTHEH U
YIPaBJICHUEM.

Ha wnsyuenue yuyeOHOro kypca «BeposiTHOCTh M CTaTUCTHUKa» Ha YIJIYOJEHHOM YpPOBHE
otBoautcs 68 vacos: B 10 kimacce — 34 vaca (1 uac B Heneno), B 11 kinacce — 34 yvaca (1 vac B
HEJEI0).

COJEP/KAHUE OBYYEHUA

10 KJIACC

I'pad, cBsa3ubiii Tpad, mytu B rpade: mukisl U nenu. CteneHb (BaJIGHTHOCTh) BEPIIHHBL.
I'padsr Ha mmockocTH. JlepeBbs.

CrnyyaiiHble AKCHEPUMEHTHI (OMBITHI) U CiIydaiiHble COOBITHS. DIeMEHTapHbIe COOBITHS
(ucxonpl). BepoarHocTh citydailHOTO COOBITHS. BIM30CTh 4acTOThI M BEPOSITHOCTH COOBITHH.
CrnyyaiiHbie OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepauuu Haja COOBITUAMU: TEepecedyeHue, 0ObEeAUHEHHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opMyiia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEpPOSTHOCTh. Y MHOKEHHE BEpOATHOCTEH. JlepeBO ciydyallHOTO 3KCHEpUMEHTA.
®opmyna noiaHou BepoatHocTH. Dopmyna baiteca. HezaBucumbie coObITHS.

bunapHblii ciaydaiiHblil ONBIT (MCHBITaHUE), yceX U Heynada. HezaBucumble MCIIBITAaHUS.
Cepusi HE3aBUCUMBIX HUCHBITAHUN 710 mepBoro ycmexa. [lepecraHoBku u ¢akropuan. Ywucio
coueranuil. Tpeyronpuuk [lackans. @opmyna OuHoma HeroToHa.

Cepuss He3zaBUCHUMBIX HcHbITaHui bepuymmu. CryvaiiHblii BbIOOp U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaitHas BenuuuHa. Pacnpenenenue BeposiTHOCTeH. JluarpamMma pacrpeneneHus.
Onepanuu Hajg cioydyailHBIMH BelMuMHaMM. buHapHas ciyuaiiHas BenuuuHa. [IpumMepsl
pacripeielieHuil, B TOM YHCJIe FeOMETPHUEcKOoe U OMHOMHUAIIBHOE.

CoBmecTHOE pacnpeaciicCHue ABYyX CJ'Iy‘-IB.ﬁHBIX BeauunH. He3aBucumbie CJ'Iy‘IH.fIHBIC
BCJIIMYHHBI.



Maremaruueckoe OXKUAAHUE CIy4allHOM BeIM4YMHBI (pacnpezneneHus). IIpuMepsl npuMeHeHUs
MaTeMaTHYECKOI0 OXUAAHUS (CTpaxoBaHUE, JoTepes). MareMaTH4ecKoe OXUAaHue OWHapHOU
CIIy4allHOM  BeJWYMHBL. MaremMaTudeckoe OXUIAHUE CyYMMBbl  CIIy4alHbBIX  BEJIMYUH.
MaremaTnueckoe 0KUJaHNuE FEOMETPUIECKOr0 M OMHOMUAIIBHOTO pacIpeieeHuil.

Hucnepcusi M CcTaHZApTHOE OTKIOHEHUE CIydyalHOW BEJIMYMHBI (pacrupenercHus).
Jucniepcusi OMHAPHOW CIy9YaiiHOW BEIWMYHMHBI. MaTeMaTHYecKOe OXKUIAHHWE IMPOU3BEICHUS WU
JUCIIEPCHS] CYMMbI HE3aBUCUMBIX CIIyYallHbIX BEJIMYUH. [{ucriepcrs U CTaHIAPTHOE OTKIOHEHUE
OMHOMHUAIBHOTO pacnpeneseHus. Jlucnepcus W CTaHIAPTHOE OTKIOHEHHE T'€OMETPHUYECKOTO
pacrpeneneHus.

11 KJIACC

HepaBenctBo UYeOrniméBa. Teopema YeOwnméBa. Teopema beprymiu. 3akoH O0IbIIHX
yucen. Bpibopounslii Meron uccienoBaHuil. BwiGopounble XxapakTepucTHku. OleHUBaHUE
BEPOSITHOCTH COOBITHS 10 BHIOOPOUHBIM JaHHBIM. [IpoBepka mpocTeUMX TUIoTe3 ¢ MOMOIIBIO
WM3YYECHHBIX PaCIpeeICHUN.

HenpepbiBHble cnydaitHpie BeauuyuHbl. [Ipumepbl. DyHKIMA TIIOTHOCTH BEPOSTHOCTH
pacnpenenenusi. PaBHOMEpHOE pacnpenesieHue M €ro CBOMCTBA. 3ajayu, MNPUBOMSIIIME K
MOKa3aTeJIbHOMY paCIpelleieHuI0. 3ajJaud, MNPUBOSAIINE K HOPMabHOMY paclpeeseHUIO.
OyHKIMS TUJIOTHOCTH BEPOSITHOCTH I0Ka3aTeIbHOTO pachnpeeneHus, (yHKIUS IUIOTHOCTH
BEPOSITHOCTH HOPMaJbHOTO pacrpezeneHusi. DyHKIUS TUIOTHOCTH M CBONCTBA HOPMAaJIbHOTO
pacnpeeneHusl.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITMNA. 3agaud, NOPUBOISIINE K
pacnpeznenenuto [Tyaccona.

KoBapuamuss nByx ciuydaitueix BenuuuH. Kosdduument nuHeHON Koppensuuu.
CoBMecTHbIe HAOMIOACHUS IBYX BeIHUMH. BriOopouHsblil koadduiueHT koppensiuun. Pasnnyue
MEXAYy JTUHEHHOW CBSI3bI0 W NMPUYMHHO-CIEJICTBEHHOW CBs3bl0. JIMHEWHas perpeccusi, METOJ]
HAaUMEHBIINX KBaPATOB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA

«BEPOSITHOCTh U CTATUCTUKA» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI



1) I'PaKAaHCKOI'0 BOCIIUTAHUSA

C(OPMHUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMM  OOYyYalolmerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUMCKOIO OOIIECTBA, MPEACTABIECHUE O MaTEMaTHMUECKUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHUH, NpPOLEAYp TpakIaHCKOTO oO0IIecTBa
(BBIOODBI, OMPOCHI M JPYroe), YMEHUE B3aMMOJICHCTBOBATh C COIMAIBHBIMH HMHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKLIUSIMU U HA3HAYCHUEM;

2) NAaTPUOTUIECCKOI'O BOCIIMTAHUSA

c(OPMHUPOBAHHOCTh POCCUUCKOM I'PaKIAHCKOW MICHTHYHOCTH, YBAKCHHUS K MPOLIIOMY U
HACTOSIIEMY POCCHUIMCKOW MATEMATHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUUCKUX
MAaTEMaTUKOB U POCCUMCKONW MATEMaTUYECKOM IIKOJbI, UCMOJb30BAHUE ITHUX JIOCTHKEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHME  JYXOBHBIX LIEHHOCTEH  pPOCCHUICKOr0  Hapojaa, CcGHOPMUPOBAHHOCTD
HPaBCTBCHHOI'O CO3HAHMS, OSTUYCCKOTO MOBCACHUA, CBA3AHHOI0 C MPAKTUYCCKUM IMMPHUMCHCHUCM
JNOCTHKEHUM HAayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAst 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCyX ACHUN, BOCIPUUMYHBOCTH K MATEeMAaTHYECKUM acleKTam
Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) pu3HuecKoOro BOCIIUTAHHUS:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUYECKUE 3HAHUSI B MHTEpecax 3J0POBOIrO
u Oe3omacHOro ooOpasa >KHU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OT/AbIXA, peryisipHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSAX CIOPTUBHO-03/I0POBUTEIBHON JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHUS:

TOTOBHOCTh K TPYHAY, OCO3HAHUE LIEHHOCTU TPYIOJIIOOUS, HHTEPEC K Pa3InyHbIM chepam
npodeccuoHabHOM NEeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIHOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUH
MPAKTUYECKUX 3a7a4 MaTeMaTHUeCKON HapaBIEeHHOCTH;

7) 3K0JIOrHYeCKOro BOCIHUTAHMS:

C(I)OpMI/IpOBaHHOCTB AKOJIOTHYECKOM KYJIbTYpbl, TIOHHUMAHHC BJIHAHHA COLUAJIBHO-
OKOHOMHYCCKUX TPOLECCOB Ha COCTOAHUC HpHpO,Z[HOfI U COLMAJIBHOU Cpeabl, OCO3HAHUC
r100aJIbHOTO XapakKTepa 5KOJIOTUYCCKUX Hp06JICM, OpUuCHTAlW Ha MPUMCHCHUC MATCMATHYCCKUX
3HAHUH )1 peuicHud 3a1a4 B obOmacTu OKpY)KaIOII_Ieﬁ CpCabl, IMIIaHUPOBAHUC ITOCTYITKOB U OLCHKHA
HUX BO3MOKHBIX HOCJEICTBUM I 01<py>1<a101ue171 CpCabl;



8) HEHHOCTU HAYYHOI'O MO3HAHUA

c(OPMHUPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOM NMPAKTHUKH, MOHUMAHHE MAaTEMAaTWYeCKOW HayKd Kak chepbl
YeJI0BEYECKON JIeATENbHOCTH, 3TANOB €€ pa3BUTHUA U 3HAYMMOCTH JUIsl pa3BUTHS LIMBHIN3ALNM,
OBJIQJICHUE S3bIKOM MaTEMATUKH U MaTeMAaTU4YECKON KyIbTYpOH KaK CpEICTBOM IO3HAHMS MHPA,
TFOTOBHOCTb OCYILLECTBIISITh IPOEKTHYIO M HUCCIIEI0BATENbCKYIO 1€ATEIbHOCTh MHANBUIYaIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS
Ba3oBble jjorndyeckue aeiicTBud:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHMH MEXAy TOHATUAMHU, (QOPMYIUPOBATH ONpEeAENeHUs TOHATHUH,
YCTaHaBIMBATh CYIIECTBEHHbIN MpH3HAK KiIaccu(UKALKUM, OCHOBaHUA Il 0000ILIeHus u
CPaBHEHUs, KPUTEPUU IPOBOIUMOTO aHAJIN3;

BOCIIPUHUMATh, (OPMYIHPOBATH M MPEOOpa3OBbIBATh CYKICHUS: YTBEPAWUTEIbHBIE U
OTpULaTeNIbHbIE, MHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOpEUMs B (akTax,
JNaHHBIX, HAOMIOACHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpPUTEPUH JJI  BBISBICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUMI;

ACIaTb BBIBOABI C HMCIIOJIB30BAHHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W HWHIAYKTHBHBIX
YMO3aKJIIO‘{eHPII>'I, YMOSaKJ'II-O‘leHI/Iﬁ 110 aHAJIOT'UH,

MIPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUUECKHUX YTBEPKICHUM (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBaTh AaPTryMEHTAIUMIO, TPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXICHHUS U BBIBOJIBI;

BBIOMpATH coco0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILICHUS,
BBIOMpATh HanboJIee MOXOISIINN ¢ YIETOM CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarte/LCKHe AeliCTBUA:

HCIOJIb30BaTh BOMPOCH KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (POpMYIUPOBATh
BONPOCHI, (PUKCHpYIOIIME NPOTHBOPEUYHUE, IMpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(bopMUpPOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UIUI0, MHEHHE;

INpoBOAUTE  CAMOCTOSATCIIEHO CHJIaHI/IPOBaHHHﬁ OKCIICPUMCHT, HUCCIICAOBAHUC  IIO
YCTAHOBJICHHUIO 0COOCHHOCTEH MAaTEeMAaTHYECKOTO O6’BCKTa, SABJICHUS, TPOLECCCA, BBIABJIICHUIO
3aBUCHUMOCTEN MCIKAY 06T>CI(T8.MI/I, SABJICHUSAMHU, ITPOLCCCAMU;



CaMOCTOSTEIILHO (POPMYIUPOBATH 000OIIECHHS U BBIBOJIBI [0 Pe3yjibTaTaM MPOBEAEHHOTO
HaGJ’IIOI[eHPUI, HucciIca10BaHuA, OICHUBATh I[OCTOBepHOCTb HOHy‘IeHHbIX pe3y.]'IBTaTOB, BBIBOJAOB U
000011IEeHHI;

MMPOTHO3UPOBATH BO3MOXKHOC pPa3BUTUC IMPOLECCCA, a TAKIKC BBIABUI'ATh HNPCAIIOJIOKCHUA O
€TI0 pa3BUTUHU B HOBLIX YCIIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISIBIIAITh Ie(DUIINTHI HHOOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIUISI OTBETA HA BOMPOC M IS
pELICHUS 3a1a4H;

BBIOMpATh HMHPOpPMAIMI0 M3 HMCTOYHUKOB  Ppa3IMYHBIX THUIIOB, aHAJIM3UpPOBATh,
CHUCTEeMATHU3UpPOBaTh W MHTEPHPETUPOBATH MH(GOPMALMIO pPA3NIUYHBIX BHUJIOB U  (opm
MIPEACTABIICHUS;

CTPYKTYpUPOBATh HHPOPMAIIUIO, IPEACTABIATh €€ B pa3IMUHbIX (OopMax, WITIOCTPUPOBATh
rpaduyecku;

OIICHMBAaTh HAAEKHOCTh MHPOpPMAIMM IO CaMOCTOSITEIBHO  CHOPMYIHUPOBAHHBIM
KPUTEPUSIM.

KomMMyHMKaTHBHBbIE YHHUBeEpPCaJbHbIe y4eOHble el CTBUSA
OO0wmenne:

BOCIIpUHHUMATb H (l)OpMYJ'II/IPOBaTB CYXXACHHA B COOTBCTCTBHU C YCIOBHUAMU U LECISAMU
06H_IGHI/IH, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M IHWCBMCHHBIX
TEKCTaX, JaBaTh IMOSACHCHUA 110 X0y PCIICHUA 3a1a49, KOMMCHTHPOBATH HOJ'Iy‘IGHHBIfI PE3YIbTAT,

B X0/l OOCYXJIEHUSI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKJaeMOW TEMbI, MPOOJIEMBI,
pelaeMoi 3a7auu, BBICKAa3bIBaTh WJCH, HAllEJICHHbIE HA MOWCK PEUICHMsS], COMOCTaBISATh CBOU
CYXJCHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Jauainora, oOHapy)KuMBaTh pazliU4yve U CXOICTBO
MO3UIIUH, B KOPPEKTHOU (hopMe (HOpMyTUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

NpCACTaBJIAThL PE3YJIbTAThl PCHICHUA 3aJda4d, SKCICPUMCHTA, HCCICAOBAHU:A, IIPOCKTA,

CaMOCTOATCIBHO BBI6I/Ip8.TB (1)0pMaT BBICTYIIJICHUA C y‘léTOM 3a/aq MpC3CHTallu U 0COOEHHOCTEH
AyJAUTOPHH.

PeryasitTuBHbIe YHHBepCaJIbHbIC y4eOHbIe NelicTBUSA
Camoopranmsanms:
COCTaBJIATh IUIAH, AJTOPUTM pEIICHUs 3a7a4yH, BBHIOMpATh CIOCOO pelieHus ¢ y4EToM

UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHAHTHI PELICHUN C yUETOM HOBOM MH(OPMAIHIH.



CaMOKOHTPOJIL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJIaJICTh HaBBIKAMU TIO3HABATEIILHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUN U
MBICJIUTEIIBHBIX IIPOIECCOB, UX PE3YJIbTATOB, BIAAETh COCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
IIpoLIECCa U pe3yJbTaTa PELICHUS] MAaTEMAaTUYECKOU 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPbIE MOTIYT BO3HHMKHYTH IIPH DPELICHUM 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3Y/IbTATA LEIH U YCIOBUSAM, OOBACHATH IPUUMHBI JOCTUKEHUS
WIM HEJOCTM)KEHUS pe3yJlbTaTOB JESATENIbHOCTH, HAXOJIUTh OIIMOKY, JlaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA JeATEeIbHOCTD:

MMOHUMAaTh U MCIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON W MHIUBUIYalbHOU pabOThHI MpHU
peIICHNN y‘—Ie6HI)IX 3aaa4, IMPUHHUMATbL MLCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAaHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenessTh BHABI pabOT, OTOBApUBATHCS, 0OCYXKIATh
MIPOIIeCC B pe3yibTaT pabOThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBaTh B TPYIIOBBIX Qopmax paboTel (00CyXJeHus, 0OMEH MHEHHH, «MO3TOBbIE
LITYPMbD» ¥ UHBIE), BBITOIHITH CBOIO YaCTh pab0OThl U KOOPIMHUPOBATH CBOU AEUCTBUS C APYTUMU
YJIleHaMM KOMAaH[bl, OLICHMBAaTh KaueCTBO CBOET0 BKJIaJa B OOLIMI HPOAYKT MO KPUTEPHSM,
c(OpMyYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOAEHCTBHSL.

INPEIMETHBIE PE3YJIbTATbBI

K xoniy 10 kiacca oOyyaromuiicss HAQyIUTCS:

CBOOOJHO OTEepUPOBATh MOHATUSIMU: T'pad, Maockuii rpad, cBs3HbINA rpad, myTh B rpade,
1eTb, UK, IEPEBO, CTEIICHb BEPIIUHBI, IEPEBO CIYYaHOTO IKCIIEPUMEHTA;

CBOOOJHO ONEpPUPOBATH MOHATHAMH: CIy4ailHbI OSKCIEPUMEHT (OMbBIT), Ccly4aiiHoe
coObITHE, BJIEMEHTapHOE CiydyailHOe CcOObITHE (dNIEMEHTApHBI HMCXOM) CIy4allHOTO OIIbITa,
HAXOJHUTh BEPOSITHOCTU COOBITHH B OTBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSMU;

HaXoJuTh U (OPMYIHUPOBATH COOBITHS: NepeceueHue, 0ObeJUHEHUE JaHHBIX COOBITHIH,
COOBITHE, TPOTHUBOMOJIOKHOE ITAHHOMY, HCIOJb30BaTh JAMArpamMMmbl Oilfiepa, KOOpAMHATHYIO
OpsIMyI0 s peLleHHs 3a/ad, I0JIb30BaThCcsl (OPMYNON CIOXKEHHs] BEpOSITHOCTEH s
BEPOSATHOCTEH IBYX U TPEX CIIydalHbIX COOBITHIA;

ONICpUpPOBATH IIOHATHUAMMN: yCJI0BHad BCPOATHOCTD, YMHOKCHHEC BCPOHTHOCTCﬁ,
HC3aBHUCUMBIC C06BITI/ISI, ACPEBO CJ'Iy‘-IElfIHOFO OKCIICPUMCHTA, HAXOANUTb BCPOATHOCTU COOBITHI C
MOMOIIIBIO TTpaBHJIa YMHOXCHUS, NCPECBA cnyqaﬁHoro OIlbITa, UCIIOJIB30BAaTb (I)OpMy.TIy MOJIHOM



BeposATHOCTH, popmyny balieca mpu pernieHnn 3a1ad, OnpeneisiTh HE3aBUCUMOCTh COOBITHIA 110
(dbopmyIe U IO OpraHU3aUH CIIY9aifHOTO SKCIICPUMEHTA;

MPUMEHATh HU3y4YCHHbIE KOMOWHATOpHBIC (OPMYNBI JJsl NEPEUYHCICHUS 3JIEMEHTOB
MHOKECTB, AJIEMEHTAapHbIX COOBITUI CIIydallHOTO OIIbITa, PEIIEHUd 3aJad4 [0 TEOpUHU
BEPOSITHOCTEM;

CBOOOHO OTICPUPOBATH MOHATHAMU: OWHAPHBIN CITyYalHBIM OIBIT (MCIIBITAHUE), YCIIEX U
Hey/laua, HE3aBUCHUMBIC HMCIBITAHMS, CEpPUsl UCIBITAHUM, HAXOAUTH BEPOATHOCTU COOBITHIL: B
CEpUU UCIBITAHUI 10 IEPBOTO yCleXa, B CEPUU UCHBbITAaHUK bepHyin, B ONbITE, CBI3aHHOM CO
CIIy4ailHBIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

CBOOOHO ONEpUPOBATH MOHATUSIMHU: CITydaiiHasi BEJIMUMHA, paclpeiesieHue BEpOsITHOCTEH,
yarpamMma pacrpeseseHusi, OuHapHas cilydaiiHas BeJIMYMHA, T€OMETPHYECKOoe, OMHOMUAIbHOE
pacrpeneneHue;

OIICpUPOBATH MOHATHAMH: COBMECTHOC pacClpeacjICcHUuC aBYX CJ'[yan\/JIHI)IX BCJINYNH,
HCIIOJIB30BATh Ta6J'II/IIIy COBMECTHOT'O paClpCaCICHUA IBYX CJ'Iy'—IElfIHBIX BCJIMYWH JI BBIACIICHUS
pacrpeaciCHus Ka)KHOﬁ BCJIMYHHBI, OIPCACIICHHUA HCE3aBUCUMOCTU CJ'Iy"IaI\/'IHI)IX BCJIMYMH,
CBO6OHHO OIICpHUpOBATH TIOHATHEM MATCMATUYCCKOI'0 OXHIAHUA CJ'Iy‘-IthIHOfI BCIIMYNHBI
(pacmipenenenusi), MPUMEHSTh CBOWCTBA MAaTEMAaTHYECKOTO OXHUIAHUS TP PEIICHUH 3ajad,
BBIYHCIISATh MaTeMAaTUYECKOE OKHJaHHe OMHOMMAIBHOTO U F€OMETPUYECKOrO pacrpeiesieHul;
CBOOOJHO ONEPUPOBATH TOHATUSAMHU: JHUCIEPCHs, CTaHIAPTHOE OTKJIOHEHHE Cly4dailHOM
BEJIMYUHBI, TPUMEHSITH CBOWCTBA TUCIIEPCHU CIIyYailHOW BEITHYUHBI (paclpeiesicHus) Tpu
pelIeHNH 3a/a4, BBIUUCIATH IHUCIEPCHUI0 W CTaHAAPTHOE OTKIOHEHHE T'€OMETPHUYECKOTO H
OMHOMHAIBHOTO pacrpeeeHui.

K koniy 11 kiacca oOydaromuiicss HAyIuTCs:

BBIYHCJIATH BbI60pO‘{HBIe XAPaKTCPUCTUKHU  TI0 JTAaHHOU BH60pKe Hn OLCHHBAThb
XapPaKTCPUCTUKHU FCHCp&J’IBHOﬁ COBOKYIIHOCTH HAaHHBIX II0 BBI60pO‘lHBIM XapaKTCPUCTHUKAM.
OI_IGHI/IBaTB BCPOATHOCTH CcOOBITUH U IIPOBCPATH HpOCTefIHII/Ie CTaTUCTHYCCKHUEC THIIOTC3hbI,
TOJIB3YACh U3YUCHHBIMHU PACHPCACICHUAMU

IPUBOJAUTH HPUMEPBI 3a/1a4, MPUBOAALIMX K IOKa3aTeIbHOMY pPACHpeleNeHHUI0, 3a/ad,
MPUBOIALIMX K HOPMAJIBbHOMY pactipeiesieHnto. OnepupoBaTh NOHATHAMU: (QYHKIHS TUIOTHOCTH
BEPOSATHOCTH MOKA3aTEJILHOTO pacnpeaeieHus, QyHKINs IUIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacmipenesnieHusi, (QyHKIMA  IUIOTHOCTM M CBOWCTBA  HOPMAJIBHOIO  PacHpeieeHHUS;
onpeneniaTtb Ko3pQUIUEHT JTUHEHHON KOoppensuuu, BBIOOPOUHBIN KO3()(UIIMEHT Koppessiuu.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC



Ne| HammeHnoBaHue pa3feiioB U TeM KosmmuectBo yacos ONEeKTPOHHBIE

n/n HpOrpamMMBI Beero| Konrponsusie ITpaxtnueckne| _ (H$PoBbIE)
paGoTsI paGoTHI 00pa3oBaTesbHbIC
pecypcsl
1 |Dnements Teopuu rpados 3
2 |CriydaiiHble OTIBITHI, CITydaiiHbIE 3

COOBITHUS M BEPOSITHOCTH COOBITHI

3 |Omnepamnuu HaJ MHOXKECTBAMH U 5
coObrTrsiMu. CIOKEHUE
YMHOKEHHUE BEPOATHOCTEH.
VYcnoBHas BEPOSATHOCTD.
HezaBucumsie coObITHSA

4 |DneMeHThl KOMOMHATOPUKHU 4 1

5 |Cepun nocneaoBaTeIbHBIX 5
ucnbiTaHuid. cnbiTanus
bepnymnmu. CryyaiiHbiii BBIOOD U3
KOHEYHON COBOKYIHOCTH

6 |CriydaiiHble BeTMYMHBI U 14 1
pacnpeneneHus
OBIIEE KOJIMYECTBO YACOBIIO| 34 2 0
I[MTPOI'PAMME
11 KJIACC
No | HammeHoBaHHE pa3JeioB U TEM KommuectBo yacos DJIEKTPOHHBIE
n/m HpOTpaMMBI Beero| Kontponsinie| [Tpaktiyeckue|  (WMPposbie)
paGoTHI PaGOTEI 00pa3zoBaTeNbHBIC
pecypcsl
1 |3akoH OOJIBIIUX YHCEI 5
2 |DneMeHThl MAaTeMaTHYECKOM 6
CTaTUCTHKH
3 |HenpepsiBHBIE CiTyqaiiHbIC 4

BEJIMYUHBI (pacrpeiesieHus),
MOKa3aTeIbHOE M HOPMAIILHOE

pacnpeaeneHus
4 |Pacnpenenenue [lyaccona 2
5 |CBaA3b MeXy Cily4allHbIMU 6

BEIIMYUHAMH
6 |O000I1IeHE U CUCTEMATH3aLIUS 11 1

3HAHUH
OBHIEE KOJIMYECTBO YACOB 34 1 0
1O ITPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC



Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTesbHbIC

pecypchl

I'pad, cBs3HEI rpad,
MpeJCTaBICHNE 3a7a4uH C
oMOIIkIo Tpada

Crenenp (BaJIEGHTHOCTD)
BepwuHeL. [IyTs B
rpade. Llenu v MUKITBI

I'pads! Ha mmOCKOCTH.
epeBo ciydaitHOTO
IKCIIEPUMEHTA

Crnyuaiinbie
9KCIIEPUMEHTHI (OIIBITHI)
U CITy4yalHbIE COOBITHSI.
DneMeHTapHbIE COOBITHS
(ucxopl)

BepostHocTh
CITy4aifHOTO COOBITHSI.
BepostaocTu coObITHi B
OTIBITax C
PaBHOBO3MOKHBIMH
3JIEMEHTapHBIMU
COOBITUSIMU

BepositHocTh
CITy4aifHOTO COOBITHSI.
BepostHocTr coObITHI B
OTIBITax C
PaBHOBO3MOKHBIMH
3JIEMEHTapHBIMU
COOBITUSIMU

[Tepeceuenue,
00beIMHEHNE MHOXKECTB
H COOBITHH,
MIPOTHUBOIIOJIOKHBIC
coObITHs. DopmyIa
CIIOXKCHHSI BEPOSITHOCTEH

YcnoBHas BEPOSATHOCTD.
YMHOXeHUE
BeposiTHOoCcTe. Dopmyna
YCIIOBHOU BEPOSATHOCTH

VYcnoBHas BEPOSATHOCTD.
YMHOXeHUE
BeposiTHOoCcTe. Dopmyna
YCIIOBHOW BEPOSTHOCTH

10

dopMyiia OIHOMU
BEPOSTHOCTHU




o/

Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboTsl

JlaTa
A3Y4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTesbHbIC

pecypchl

11

®opmyia baneca.
Hezasucumeie coObITHSA

12

KomOunaropHoe
MPABHUIIO0 YMHOKEHHS.
[TepecranoBku u
(baxTopuan

13

Yucno coueranuii.
Tpeyrosnbnauk [Tackans

14

®opmyna OuHOMaA
HeroTona

15

KonTtponsHas paborta
Nel: "I'padsl,
BEPOSITHOCTH,
MHO>KECTBa,
KoMOMHaTOpuKa"

16

bunapssIil cydaiiHbIi
OTIBIT (UCIIBITaHUE),
yCclex U Heyzaya.
HesaBucumsie
ucnsiTanusa. Cepus
HE3aBHUCHUMBIX
WCTIBITAHUU JI0 TIEPBOTO
ycnexa

17

Cepust HE3aBUCUMBIX
WCIBITAHUN 0 IEPBOTO
ycrexa

18

Cepust HE3aBUCUMBIX
ucnbiTaHui bepHymim

19

Crny4daiiHbIi BEIOOD U3
KOHEYHOH
COBOKYITHOCTHU

20

[IpakTuueckas pabota c
HCIIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHII

21

CrnyqaiiHas BelIH4YUHA.
Pacnpenenenne
BEPOSATHOCTEM.
Jwnarpamma
pacnpeneneHus

22

Onepanuu Haj
CIIy4aliHBIMU
BenuuHaMu. [Ipumepst
pacIpeneieHui.
bunapnas ciydaiinas
BEJIUYHMHA




o/

Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboTsl

JlaTa
H3Yy4YEHUS

ONEeKTPOHHBIE
u(ppoBbIC
00pa3oBaTesbHbIC

pecypchl

23

I'eomerpuueckoe
pacrpeeneHue.
bunomuansHOE
pacnpeneneHue

24

MaremaTuueckoe
0’KMJIAHHUE CITy4alHOU
BenuuuHbl. COBMECTHOE
pacrpeieneHne IByX
CIy4alHbIX BEJIMYNH

25

He3zaBucumsbie
CIy4aiiHbI€ BEJTUYUHBI.
CaoiicTBa
MaTeMaTHYeCKOTO
0KHTaHHSI.
MaremaTnueckoe
OKuJaHue OMHapHOM
CIy4aiiHOU BEJIMYHMHBI

26

MaremaTudeckoe
OKHJTaHUE
T€OMETPHUYUECKOTO 1
OMHOMUAJILHOTO
pacrnpeneneHui

27

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHUE

28

Jucnepcust OmHapHOU
CIIy4ailHOM BEJIMYUHBI.
CBolicTBa AUCIIEPCUU

29

MaremaTudeckoe
OKHTaHUE
MIPOU3BEICHUS U
JMCTIEPCHUST CYMMBI
HE3aBUCUMBIX
CIIydailHbIX BEJTMYUH

30

Hucnepcus
OMHOMHAIIBHOTO
pacmpeneneHus.
[IpakTudeckas pabota c
HCIIOJIb30BAHUEM
ANEKTPOHHBIX TAOJHII

31

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHUE
TrE€OMETPUUECKOTO
pacnpeneneHusl. .
[IpakTuyeckas pabora c




Ne Tema ypoxka KosmmuecTBo yacos [Hara ONEeKTPOHHBIE
n/n Beero| Konrponsusie [Tpaxtnueckne| 13YIeHAA|  1HbpoBbIe
paboThI paGoTHI oOpaszoBarenbHbIe
pecypchl
WCTIOJIb30BAHUEM
AIEKTPOHHBIX TAOJIHII
32 |O6o06menne n
CHUCTEeMaTU3alUs 3HAHUI
33 |KoHTpoasHas paboTta 1
No2: "UcnbiTanust
bepnymu. Ciyqaitabie
BEITUYHHBI U
pacrnpeneneHus"
34 |O6o0menne n
CHUCTEeMaTH3alns 3HAHUI
OBIIEE KOJIMYECTBO 34 2 0
YACOB I10 ITPOT'PAMME
11 KJIACC
No Tema ypoxka KonunuecTBo yacos Hara DJIEKTPOHHBIE
n/ Beer | Kontposbust | Tpaktudecky | 13YH€HH | muposbie
1 e paGoTHI e paBoTHI s 00pa3zoBaTeIbHBI
€ pecypchl
1 |HepaBenctBo YeOnImena.

Teopema UeoObImena.
Teopema bepnymiu. 3akoH
OOJIBIITUX YHCETT

Hepasencto UebrIena.
Teopema UeoObIena.
Teopema bepnymiu. 3akoH
OOJIBIINX YUCE

Hepasencto UeoObIena.
Teopema UeoObIena.
Teopema bepnymiu. 3akox
OOJIBIINX YUCE

Br16opouHbIit MeTOT
HUCCIIEI0OBAHUI

[IpakTuueckas pabota c
HCIIOJIb30BaHUEM
ANEKTPOHHBIX TAOJHII

I'enepanpHas
COBOKYITHOCTb U CIIy4aiHas
BbIOOpKA. 3HAKOMCTBO C
BBIOOPOYHBIMU
XapaKTepUCTUKAMHU.
Onenka cpeHero u
JMCTIEPCUU TeHEPaTbHON
COBOKYITHOCTH C IIOMOIIIbIO
BBIOOPOYHBIX
XapaKTePUCTUK




Tema ypoxka

KonnuectBo yacos

Bcer

KonTtponbHsl
€ paboThI

[IpakTuecku
€ paboThI

JlaTa
U3Y4YECHU
A

ONEeKTPOHHBIE
u(ppoBkIC
00pa3zoBaTebHbBI
€ pecypcel

I'enepanbHas
COBOKYITHOCTb U CIIy4aiHasl
BBIOOpKA. 3HAKOMCTBO C
BBIOOPOYHBIMU
XapaKTepUCTUKAMHU.
OreHka cpeHero u
JUCIIEPCUH TEHEPATIbHON
COBOKYITHOCTH C IOMOIIIbIO
BBIOOPOYHBIX
XapaKTEPUCTHUK

OrneHuBaHuE BEPOSATHOCTEN
cOOBITHI 11O BEIOOPKE

CraTtuctrueckasi TUIIOTE3a.
[TpoBepka nmpocTenmmx
TUIIOTE3 C TIOMONIBIO
CBOWCTB N3y4E€HHBIX
pacrnpeneneHuit

10

CraTtuctrueckasi TUIIOTE3a.
[IpoBepka npocTenmmx
TUIIOTE3 C IOMOLIBIO
CBOMCTB M3y4YE€HHBIX
pacrnpeneneHui

11

[IpakTuueckas padoTa c
WCIOJIb30BAHUEM
AJIEKTPOHHBIX TAOIUI]

12

[Ipumepbl HeNTPEPHIBHBIX
CIIy4allHbIX BEJTUYHH.
OyHKIHUS IIOTHOCTH
BEPOSITHOCTH

13

PaBHOMepHOE
pacnpenenenue. [Ipumepsl
3a/1a4, TPUBOASIINX K
MOKa3aTeIbHOMY U K
HOPMaJIbHOMY
pacrpeneneHusm

14

q)y}IKI_[I/IH IIJIOTHOCTHU
BEPOATHOCTHU
IIOKa3aTCJIbHOTO
pacnpeaACiICHUA

15

q)y}IKI_[I/IH IJIOTHOCTHU
BEPOATHOCTHU HOPMAJIBHOT'O
pacnpeaAciiCHUA

16

ITocnenoBarenbHOCTD
OJIMHOYHBIX HE3aBUCUMBIX
coObiTuil. [Ipumep 3amgaumn,




Tema ypoxka

KonnuectBo yacos

Bcer

KonTtponbHsl
€ paboThI

[IpakTuecku
€ paboThI

JlaTa
U3Y4YECHU
A

ONEeKTPOHHBIE
u(ppoBkIC
00pa3zoBaTebHbBI
€ pecypcel

MIPUBOIALIEHN K
pacnpenenenuto Ilyaccona

17

[IpakTuyeckas pabora c
HCIIOJIb30BaHUEM
AIEKTPOHHBIX TAOJIHII

18

KoBapuanus asyx
CIy4alHbIX BEJIUYMH.
Koadpunument xoppensauuu

19

CoBMecCTHBIE HAOITIOIEHUS
I[BYX BCJIINYHUH

20

Br160pounsIii
K03 (UIIMEHT KOoppesuuu

21

Paznuune mexay
JIMHEWHOM CBS3BIO U
MPUYHUHHO-CIIEICTBEHHON
CBSI3BIO

22

JInnelinas perpeccus

23

[IpakTuueckas padoTa c
WCTIOJIb30BaHUEM
ANIEKTPOHHBIX TAOJIHUIT

24

[IpencraBnenue JaHHBIX C
IIOMOIIBIO TA0IUIL U
JarpaMm, orycaTeabHast
CTaTHUCTHKA

25

OnBITH C
PaBHOBO3MO>KHBIMU
AJIeMEHTaPHBIMHU
COOBITHSIMH

26

Brrancnenne
BEPOSATHOCTEH COOBITHI C
npuMeHeHneM GopmMy

27

Breruucnenue
BEPOSATHOCTEH COOBITHI C
MIPUMEHECHHEM TI'papuUIeCKu
X METOJIOB: KOOpJAMHATHAs
npsimasi, 1EPEBO,
auarpaMmma Junepa

28

CnydaiiHble BETMYUHBI U
pacnpeneneHus

29

Maremarnueckoe
0’KMJIaHUE CIIy4YalHOU
BEJINYUHBI




JlaTa
U3Y4YECHU
A

Tema ypoxka KousmnuectBo yacos

Bcer | KoHTpOJIBHBI

€ paboThI

[IpakTnuecku
€ paboThI

ONEeKTPOHHBIE
u(ppoBkIC
00pa3zoBaTebHbBI
€ pecypcel

MaremaTHudeckoe 1
0’KMJIAHHUE CITy4alHOU
BCIUYUHBI

31 |KonTposnsHast paboTa: 1 1
"BeposiTHOCTD U

cTaTucTuka'

32 | Beruuciienue 1
BEPOSTHOCTEH COOBITHI C
puMeHeHreM (Gopmyi u

rpaduyecKkux METo0B

33 | Beruuciienue 1
BEPOSTHOCTEMN COOBITHI C
npuMeHeHneM (opmyi u

rpaduyecKkux MEeToJ0B

34 | CnyqaiiHble BEJIMYUHBI U 1
pacrpeeneHus.
MaremaTudeckoe
0XUJAHUE CIydailHON

BCIIMYHHBI

OBIIEE KOJIMYECTBO 34 1 0

YACOB II10 ITPOTPAMME

NPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kopn . .,
DOBEDAEMOL0 IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOECHHsI OCHOBHOI 00pa3oBaTeIbHOI
posep NMPOrpaMMbI CpeAHEro o01ero 0dopa3oBaHusi
pe3yabTaTa
6 Teopust BEpOSITHOCTEH 1 CTATHCTHKA
6.1 YWTaTh M CTPOUTH TAOIHIIBI M THATPAMMBI
6.2 OmnepupoBaTh TOHATHAMH: CpeaHee apH(pMETHYeCKOoe, MeauaHa, HauOoJbIIee,
' HaMMeHbIIIce 3HAYEHHE, pa3MaX MACCHBa YMCIIOBBIX JTAHHBIX
OrneprpoBaTh MOHATHSAMM: CIyIalHBIA DKCIIEPUMEHT (OIBIT) M CIy4aiiHOE COOBITHE,
6.3 3JIEeMEHTapHOE COOBITHE (DJIIEMEHTAPHBIM HWCXOMd) CIy4ailHOrO OIMbITa; HAXOIUTh
' BEPOSATHOCTH B OIBITaX C PAaBHOBO3MOXKHBIMH CIYYaHBIMH COOBITHSAMH, HaXOIUTh
Y CPAaBHUBATH BEPOSTHOCTH COOBITHI B U3YUEHHBIX CITYYalHBIX SKCIIEPHMEHTAX




Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTebLHOM

NPOBEPsIeMOro
MPOrpaMMbI CpeJJHEro oo1ero 00pa3zoBaHus
pe3yJabTaTa
Haxonuts 1 popMynupoBaTh COOBITHSA: IIepecedeHIe U 00bEeANHCHNE TaHHBIX COOBITHH,
6.4 COOBITHE, TPOTUBOIOIOKHOE JTAHHOMY COOBITHIO; T0JIB30BATHCS AUarpaMMamu Jilnepa
U (QOpMyNOi ClnoXkeHHs BEpOSITHOCTEHN MPH PEIICHUH 3a1a4
6.5 OmnepupoBaTh MOHSTUSMU: YCIOBHAs BEPOSITHOCTh, HE3aBUCHMBIEC COOBITHS; HAXOAUTH
' BEPOATHOCTH C TIOMOIIBIO TPABUIIA YMHOXKEHUS, C IIOMOIIBIO JIepeBa CIy4aifHOro omsita
6.6 [IpuMeHsTE KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS TIPH PEIICHUHN 332
OHepI/IpOBaTL NOHATHUAMU: HUCHBITAHUC, HE3aBUCUMBIC HCIbITAHUSA, CEPpUL HCHLITaHHﬁ,
6.7 yCIex M HeyJada; HaXOAUTh BEPOSATHOCTH COOBITHII B CEpUU HE3aBUCHMBIX HCIBITAHUM
JI0 TIEPBOTO yCIeXa, HAXOAUTh BEPOATHOCTH COOBITUIN B cepuu UCIbITaHUi bepHymiu
6.8 OnepupoBaTh NOHATUAMU: CiydaliHas BeEJIM4YMHA, PACIpPEACICHUE BEPOATHOCTEM,
' JMarpamMMa pacrpeaeneHus
11 KJIACC
Kon . N
DOBEDIEMOro IIpoBepsieMmble NpeAMeTHBIE Pe3yJIbTAaThl 0CBOEHHS 0CHOBHOI 00pa3oBaTe/bHOI
pPoBep NPOrpaMMbl CpeiHero 001ero 06pa3oBaHus
pe3yJabTara
5 Teopust BEposSTHOCTEH U CTATUCTHKA
51 CpaBHHBaTH BEpOSATHOCTH 3HAYECHUH CyJaitHOU BEITUYUHBI
' 0 PACIpeNeNIeHUIO WIN C IOMOIIBIO AUarpaMM
OnepupoBaTh MOHATHEM MATEMATHUYECKOTO OKUAAHMSA, IPUBOAUTH IPUMEPHI TOTO, Kak
5.2 HOpPUMEHSIETCd ~ MAaTEMaTHYeCKOe  OXHIAHME  CIlydaWHOW  BEIUYUHBI, HAXOIUTh
MaTEMaTHYECKOE OXKHaHHE [10 JAHHOMY PacCIpelelIeHHIO
53 HMeth npencraBiieHUe 0 3aKOHE OOJBIITNX YHCEI
5.4 Hmers npencraBiaeHue 0 HOPMaabHOM PaCIpeielleHHH

MHNPOBEPAEMBIE 2JIEMEHTbBI COAEP/KAHUA

10 KJIACC




Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
6 Teopus BepOsSITHOCTEH U CTATUCTHKA
IIpencraBneHue JaHHBIX ¢ MOMOIIBI0 Tabmun u auarpamm. CpenaHee apu(MeTHUEcKoe, MenaHa,
6.1 | HamOonpliee U HaMEHBIIee 3HAUCHU, pa3Max, UCIIEPCHS U CTaHJapPTHOE OTKIOHEHNE YHCIOBBIX
HabopoB
CrnyyaifHble SKCIIEPUMEHTHI (OIBITHI) U CiIydaiiHble COOBITHA. DJIeMEHTapHbIe COOBITHUS (MCXOIBI).
BepositHOCTB ciryyaifHoOro COOBITHSL. bnusocts YaCTOTHI
6.2 | u BeposiTHOCTH COOBITHI. CiTydaifHbIC OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
BepositHoCcTH cOOBITHI B ONBITAX
C PaBHOBO3MOKHBIMHU 3JIEMCHTAPHBIMU COOBITHSIMH
6.3 Onepanuu HajJ COOBITHAMU: TIEpeceueHHe, OObEAMHEHUE, MPOTHBOIOIOXKHBIE coObITHA. Jlna-
' rpamMMsbl Ditnepa. @opMyia CIOKEHHUs BEpOITHOCTEN
6.4 YcnoBHas BEpOATHOCTh. Y MHOKEHUE BeposiTHOCTEH. JlepeBo ciyuyaiiHoro sakcnepumenTa. ®@opmyna
' TOJTHOW BeposTHOCTH. HezaBucHMbIe COOBITH I
6.5 Kombunaroprnoe mpaBmio ymHOXeHHs. llepectanoBku u ¢akropuan. Umeno coueranmid. Tpe-
' yroipHUK [ackamns. @opmyna 6uHoma HeloToHa
6.6 BunapHsIil cmygaliHBI ONBIT (MCHBITAHUE), yCHEeX M Heyaada. HezaBucumele ucnbitanus. Cepust
' HE3aBUCHUMBIX UCTIIBITAHUH A0 nepBoro ycrexa. Cepust He3aBUCUMBIX McHbITaHui bepHym
Crnyuaiinast BenmunHa. Pacnipenenenue BepositHocTedt. [umarpamma pacnpenenenwus. [Ipumepsr
6.7 | pacmpeneneHui, B TOM qucie TreOMETPHYECKOE
1 OMHOMHATIBHOE
11 KVIACC
Koa IIpoBepsieMblii 3JIeMEHT COAEP/KAHUS
5 Teopus BepOSTHOCTEN U CTATUCTUKA
UncnoBble XapaKTEPUCTUKU CIIyYalHBIX BEJIMYMH: MaTEeMaTHYECKOEe OXHJIAHUE, TUCIepcus
U CTaHJapTHOE OTKIIOHEHHE. [IpruMepsl NpUMEHEHNsI MaTeMaTHYECKOTO OJKUIAHMS, B TOM YKCIIe
5.1 B 3aj[a4axX M3 MOBCEIAHEBHOM KM3HA. MaTeMaTH4YeCcKoe OXHJIaHue OMHAPHOU CITydaifHOW BeNH-
yiHbl. MatemaTHueckoe OKUAaHUE CyMMBbI CITydailHbIX BETMYMH. MaTeMaTHUeCKoe OKUIaHue
U IUCTIEPCHUS TEOMETPUIECKOTO ¥ OMHOMHAIBHOIO paclpeesIeHui
5.9 3akoH OONBIINX YHCET U €ro pojb B HayKe, IPHpoIe H obmecTBe. Beibopounslit Meron nccie-
' JIOBaHUIA




Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHUS

53 ITpumeps! HepepbIBHBIX CIydailHbIX BeaU4HH. [IoHATHE O IIIOTHOCTH paclpeneieHus. 3aaaun,

OPUBOIAIINE K HOPMAJIbHOMY PACIIPEACICHUIO. Ilonsitue o HOPMaJIbHOM pacCIIpeaACICHUN

ITPOBEPSIEMBIE HA EI'D 110 MATEMATHKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPETHET'O OBIIIET'O OGPA3OBAHUSA

Kon IIpoBepsiemble TPeOOBaHHUS K NMPEAMETHBIM Pe3yIbTaTaM O0CBOEHHUS
NpoBepPsIeMOro OCHOBHOIi 00pa3oBaTe/ILHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHUs o0pa3zoBaHus

Bnamenne MeromamMu IOKA3aTEIbCTB, AQITOPUTMaMH pEIICHHS 3aaad; yMCEHHE
(GbOpMyITHpOBaTE W ONEPUPOBATH MMOHATHSIMHU: OIpPEACICHHE, aKCHOMa, TeopeMa,
CIIC/ICTBHE, CBOWCTBO, MPHU3HAK, IOKA3aTeNLCTBO, PAaBHOCHIIBHBIC (HOPMYITHPOBKH;
HOPUMEHSITh MX; yMeHUe GopMyIHpoBaTh 00paTHOE U NPOTHBOIMOJIOKHOE YTBEPIKICHHUE,
HOPUBOIUTH TIPHUMEPbl M KOHTPIPHMEPbI, HCIIONb30BaTh METOJ MaTeMaTHYECKON
UH]IYKIMHU; TIPOBOJUTD J0Ka3aTelbHbIC PACCYXKICHHUS TPHU PEIICHUH 3a/iay, OLICHHBATh
JIOTHYECKYI0 TIPABUIIBHOCTh PACCY)KACHHH; yMEHHE OINEPHUpPOBATh IMOHATHIMHU:
MHO)KECTBO, MOJAMHOXXECTBO, ONEpallMyd HaJ, MHOKECTBAMH; YMEHHE HCIIOIb30BATh
TEOPETUKO-MHOKECTBEHHBIN armapar [Jisi ONKUCaHUs PeabHbIX POLIECCOB U SIBJICHUN U
[P PEILICHNH 33/1a4, B TOM YHCIIE U3 IPYTHX Y4eOHBIX IPESIMETOB; YMEHHUE OIIEPUPOBATh
MOHSITUAMU: Tpad, CBA3HBINA rpad, IepeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh
1 OIUCHIBATH rpadbl pa3IMyHBIMU CIIOCO0AMH; HCIIOIB30BATh rpadbl IPH PEIICHNH 3a/1a4

YMeHue onepupoBaTh HOHITHIMU: HATYPaJIbHOE YKCIIO, IEJI0€ YUCIIO, CTEIEHb C LIEBIM
MoKasaTelieM, KOpeHb HATYpaJbHON CTENEHH, CTeNeHb C PallMOHAIBHBIM I10Ka3aTeseM,
CTeleHb C ICHCTBUTENBHBIM MTOKa3aTelleM, JIorapu(M ducia, CHHYC, KOCHHYC M TaHTeHC
MIPOU3BOJILHOTO YMCIIA, OCTATOK [0 MOJIYIIIO, PALMOHATIBHOE YHCIIO, UPPALHOHATIBHOS
YKCII0, MHOXXECTBAa HATYPAJbHBIX, LENbIX, PAIlMOHAIBHBIX, NEHCTBUTEIBHBIX YHCEI,
YMEHHE HCIIONb30BATh MPU3HAKH ACITUMOCTH, HAUMEHBUINN OO ACIUTENh U Hau-
MeHblllee o0lee KpaTHOoe, anroput™v EBKIMAA TpH pPEIICHHH 3a1ad; 3HAKOMCTBO
C Pa3IMYHBIMH MO3UIHOHHBIMH CUCTEMaMHU CUMCIICHHSI, yMEHHE BBITIOJHSThH BBIYMCICHUE
3HAQUYEHWH ¥ Tpeodpa3oBaHUs BBIPAKEHHH CO CTEMeHsAMH U Jorapudmamu,
2 npeoOpa3oBaHusl  JPOOHO-PAIMOHANBGHBIX  BBIPAXKCHHWW; yMEHHUE  ONEpUPOBATh
MOHSTUSIMU: TIOCIEIOBATEILHOCTh, apu(MeTHUecKass MPOrpecCHs, TIeOMEeTpUuYecKast
mporpeccus, 66CKOHEYHO YOBIBAIOIIAsi TEOMETPHUECKas MPOTPECCHsI, YMEHHE 3a/1aBaTh
MOCIIeIOBATENbHOCTH, B TOM YHCIE C MOMOIIBIO PEKypPeHTHBIX (OpMyr; yMmeHue
ONEPHUPOBATH MOHITUSIMHU: KOMILIEKCHOE YHUCIIO, COMPSKEHHBIC KOMILJICKCHBIC YHCIA,
MOIYJIb W apryMEHT KOMIDIEKCHOTO 4HCia, (opMa 3alich KOMIUICKCHBIX YHCEI
(reomerpruyeckas, TPHUTOHOMETPUYECKAss W anreOpandeckas); yMeThb IPOU3BOIHTH
apupMeTHIeCKie IeHCTBHUS C KOMIUICKCHBIMU YHCIAMU; TIPHBOIUTH MPUMEPBI UCIIONb-
30BaHMSA KOMIUICKCHBIX YHCEN; OINEPHPOBATh MMOHATHAMHU: Marpuma 2%X2 u 3x3,

OnpeaCINTCIIb MaTpHIIbI, FeOMeTpI/I'-IeCKI/Iﬁ CMBICJI OIPCACTIUTCIISA




Kon
NPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM Pe3y/JbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/ILHOIi MPOrpaMMBbI CPeTHEro 0o111ero
o0pa3oBaHus

YMeHue onepupoBaTh MOHATUAMU: PALMOHAIBHBIE, HPPALIMOHANILHBIE, [I0KA3aTEIbHbIE,
CTEIICHHBIE, JIOTapU(PMUIECKUE, TPUTOHOMETPUUYECKIE YPaBHEHHUS U HEpPaBEHCTBA, UX
CUCTEMBI, YMEHHME  OIEpPUPOBaTb  IMOHATHSAMU:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHUe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUH U HEPaBEHCTB,
PaBHOCWJIBHOCTb YPAaBHEHUMH, HEPAaBEHCTB U CHCTEM; YMEHHUE pellaTh YypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOLIbIO pa3JIMYHBIX IPUEMOB; pEIIaTh YPaBHEHUS,
HEPaBEHCTBA U CHUCTEMBl C IIapaMETPOM; IIPUMEHATb YPaBHEHHS, HEPAaBEHCTBA, UX
CHCTEMBbI JJIsI pellIeHNs] MaTeMaTUYECKUX 3a/1a4 U 3a7ad U3 Pa3NudHbIX o0sacTeil HayKu

Y peasbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHSIMHU: (YHKIUS, YETHOCTh (DYHKLHH, NEPUOAUIHOCTH
(YHKIUH, OTPaHUYCHHOCTh (PYHKIIMM, MOHOTOHHOCTh (DYHKITUH, SKCTPEMYM (YHKIIUH,
HauOonpllee W HaUMEHbIEE 3HAYCHUS (DYHKIMM Ha TPOMEXYTKE, HEMpephIBHAS
(yHKIUS, acCUMITOTH rpaduka (YHKINH, TepBas M BTOpas MPOWU3BOMHAS (YHKIIHH,
TEOMETPUYCCKUI 1 (PU3NUECKUI CMBICI IPOM3BOJHOM, IepBOOOpa3Hasi, onpeneaEHHbIN
UHTETpall; yMEHHE HAXOIUTh ACHUMITOTHI Tpaduka (YHKIUH, YMCHHE BBIYHCIATH
IIPOW3BOJIHBIE CYMMBI, NPOM3BEICHHS, YaCTHOTO W KOMITO3MLMH (QYHKIMHA, HaXOIUTDH
ypaBHEHHE KacaTeNbHOM K Tpaduky QYHKINH, YMEHHC HAXOAWUTh IPOM3BOIHBIC
JJIeMEHTapHBIX (DYHKIMH; yMEHHE HCIIOIb30BATh IPOU3BOAHYIO JUIS HCCIEHOBAHUS
(hyHKIMIA, HAXOAUTH HAHOOJIBINE U HANMEHBIIINE 3HaYCHNUS (YHKIIUN; CTPOUTD TPaQUKU
MHOTOYIEHOB C HCIOJNB30BAaHMEM allapaTa MaTeMAaTHYECKOro aHalnu3a; IPUMEHATH
MPOM3BOAHYIO [UIS HAaXOXKICHUS HAMIY4IIEro PEelIeHUs B MPHUKIAJHBIX, B TOM UHCIIE
COLMAIbHO-OKOHOMHYECKHX W (DPM3MYECKHX 3a/Jadax; HaXONUTh IJIOMATH M OOBEMBI
¢buryp c HoMomIpI0 HHTErpasia; IPUBOAUTE IIPUMEPHI MATEMAaTHIECKOTO MOAETHPOBAHUS
¢ momonipio T epeHnnanbHbIX ypaBHECHHN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, 0OpaTHAST (GYHKINS, KOMITO3UITUS
GbyHKIMA, TUHEWHAs (QYHKIUS, KBaIpaTU4HAsS (QYHKIWS, palroHalbHAs (YHKIIHS,
crerneHHas GyHKIHs, TPUrOHOMETpHUYecKrue GYHKIUU, OOpaTHbIE TPUTOHOMETPUYECKUE
(hyHKIMH, MMOKa3aTellbHAsA W JiorapumMuueckas (yHKIHHA; YMEHHE CTPOUTH TI'paduKd
M3YYCHHBIX (DYHKIUI, BRITOTHATH MpeoOpa3oBaHus Tpa@uKoB (yHKIIHNA, UCIIOIH30BATh
rpaduku ISl U3yYeHUs MPOLIECCOB U 3aBUCUMOCTEH, MPH PEIICHUH 3a/a4 U3 JPYruX
y4eOHBIX MPEAMETOB U 3a/1a4 U3 PEaIbHOM KU3HH; BBIPAXKATh HOPMYIaMHU 3aBUCHMOCTH
MEXKIy BEIMYMHAMH; HCIOJIb30BaTh CBOMCTBA U rpaduku (QYHKUUA IS pelieHHs
ypaBHEHHIA, HEpPaBEHCTB " 3aaau
C mapamerpaMu; H300pakaTb HA KOOPAWHATHON IJIOCKOCTH MHOXXECTBA PELICHHM
ypaBHEHHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TeKCTOBBIC 3a/1a4X Pa3HBIX THIIOB (B TOM YHMCIIE HA IPOICHTHI, JONU H
9acTH, Ha JBIDKEHHE, paboTy, CTOMMOCTE TOBapOB U YCIYT, HAJOTH, 3a1a49d U3 00IaCTH
VIIPaBICHHUS JINIHBIMH U CEMEHHBIMI (PUHAHCAMI); COCTABIISATH BRIPAKCHHUS, YPaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI 110 YCJIOBHIO 3aJ[auu, UCCIIEA0BATh MIOJyYEHHOE PELIeHHE U
OILICHUBATh MPaBIONOAOOHOCTh PE3YNbTATOB; YMEHHE MOJCIHPOBATh peajbHbIC
CUTYyallM Ha SI3bIKE MAaTEeMaTHUKH; COCTaBIISITh BBIPAXKEHU S, yPABHEHUS, HEpaBEHCTBA U UX
CHCTEMBI 10 YCJIOBHIO 3aJjaud, HCCIEN0BaTh MOCTPOEHHBIE MOJIENN C MCIIOIb30BaHUEM
anmapara ajareOpbl, UHTEPIPETHPOBATH MOXYICHHBIH Pe3yJIbTaT

YmMmeHue ONCpUpPOBATH MMOHATHUAMMA: CPECAHEC apI/I(l)MeTI/I‘IeCKOC, ME/MaHa, HanOoJNbIIee U
HAaMMCHBIICC 3HAYCHUA, pasMax, AUCHCPCUA, CTAHAAPTHOC OTKIOHCHUC YHCJIOBOI'O




Kon
NPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM Pe3y/JbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/ILHOIi MPOrpaMMBbI CPeTHEro 0o111ero
o0pa3oBaHus

HaOopa; yMeHue H3BJeKaTh, UHTEPIPETUPOBATh WH(POPMAIIMIO, IMPEICTABICHHYIO B
TabnuIax, Ha quarpaMMax, rpadukax, oTpaxarollyro CBOMCTBa peallbHbIX MPOIECCOB U
SIBJIGHUI; TIPEACTaBIATh HH(GOPMAILIMIO C ITOMOIIBIO TaOJIMIl U AUarpaMM; HCCIe0BaTh
CTaTUCTUYECKUE JlaHHBbIC, B TOM YHCJIE€ C NPHUMEHEHHEeM TIpadUiyecKUX METOJOB U
3JIEKTPOHHBIX CPEJICTB; Ipa)UIeCKU UCCIIEIOBATh COBMECTHBIE HAOMIOACHHUS C TIOMOIIBIO
JUarpaMM paccerBaHMs U JIMHEHHON perpeccuu

YMeHue omnepupoBaTh IOHATHSMU: CIyYalHBIH ONBIT M CIydaifHOe COOBITHE,
BEPOATHOCTb CITyJalHOTO COOBITHS; YMEHHUE BHIYUCISTH BEPOSITHOCTE C UCIIOIb30BaHHEM
rpapMuecKux METO/I0B; MPUMEHATH (POPMYIIBI CIOKEHHS U YMHOKEHHS BEPOSATHOCTEH,
dbopmyny TmONHOW BeposTHOCTH, (opmyny bepHynnu, KOMOMHATOpHBIE (aKThI
U (OpMyNbI; OICHMBATh BEPOSTHOCTH PEAIBHBIX COOBITHI; YMEHHE ONEpHPOBATH
NOHATUSAMU: Cy4aiiHas BEJIMYMHA, PACIPENEIEHUE BEPOSATHOCTEH, MAaTEMaTHYECKOe
OXWJaHWE, AUCIECPCUS M CTaHAAPTHOE OTKIOHEHHUE CIyYalHOH BENWYMHBI, (QYHKIUN
pacrpesneneHuss M IJIOTHOCTH PaBHOMEPHOIO, IIOKA3aTENBbHOIO U HOPMAaJbHOIO
pacrpesieneHuil; yMEHHE HCII0Ib30BaTh CBOMCTBA M3Y4YEHHBIX paclpelesleHud [uisd
pelIeHus 3a1a4; 3HaKOMCTBO C IIOHATHSIMH: 3aKOH OOJBIINX YHCEI, METOBI BEIOOPOYHBIX
HCCIICIOBAaHUI; YMEHHE IPHBOANUTH MPHUMEPHI HPOSBICHUS 3aKOHA OONBIIMX YHCEN
B IPUPOJHBIX M OOINECTBEHHBIX SABJICHHUAX; YMEHHE OIEPUPOBATH IOHATUSIMH:
coueTaHHe, MePeCTaHOBKA, YNCIIO COYETAHMH, YHCIO MepecTaHOBOK, OmHOM HbroToHa,
YMEHHE TPUMEHATh KOMOHHATOpHBIE (DAKTBI M pacCyX OCHUS Ul pelleHHs 3ajad;
OLICHUBATh BEPOATHOCTH PEATBHBIX COOBITHIl; COCTABIATH BEPOATHOCTHYIO MOJENb W
UHTEPIPETUPOBATH MOIY4YEHHBII PE3yJIbTaT

YMeHue oneprupoBaTh MOHATHSAMH: TOUKA, IpsMast, IIIOCKOCTb, POCTPAHCTBO, OTPE30K,
JTy4, BENWYMHA Vria, IUIOCKUH Yroj, HBYIPAaHHBIA yrol, TPEXTPaHHBIA YTOI,
CKpEIINBAIOMINECS TpsMbIe, IapajuIebHOCTh W TMEPHEHIUKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEH, IOl MEXIy IPSIMBIMH, YTOII MEXIY MPSIMOI M INIOCKOCTBIO, YOI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE MEXIY MPSMBIMH,
paccTosHHE MEXKOY IUIOCKOCTSME;, YMEHHE WCIIOIb30BaTh IIPH PEHOICHUH 3a7ad
W3y4YCHHBIE (PAKTHI M TEOPEMBI IUIAHUMETPUH; YMEHHE OICHUBATH pa3Mephl OOBEKTOB
OKPYKAaIOIIEeTO MHpPa; CTPOUTh MATEMATHIECKIE MOJCTH C ITOMOIIBIO TEOMETPUIECKUX
TTOHSTHI M BEJIMYHH, PEIIaTh CBSI3aHHBIC C HIMU MPAKTUYIECKUE 3aJadl
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YMeHne oneprupoBaTh HOHATASME: IDIOMAAb GUTYpEl, 006EM (QHUTypHI, MHOIOTDaHHUK,
MIPaBUIIBHBI MHOTOTPAaHHUK, CEYCHNE MHOTOTPaHHUKA, Ky0, MapajuieNennIies, Ipu3ma,
nupamua, GUrypa u IOBEPXHOCTh BpaIlIeHNUs, IMIIHMHID, KOHYC, IIap, cdepa, mIomaib
cepsl, TIOMAIs TOBEPXHOCTH MAPaMUABI, MPU3MBI, KOHYyCa, IHJIMHIPA, 00BEM Ky0a,
MPSIMOYTOJIbHOTO TMapaijleNienunesa, TupaMupl, OpU3Mbl, IIMHApa, KOHYyca, Iapa,
pa3BEpPTKAa MOBEPXHOCTH, CEYEHHsS KOHYyca M LMIMHIpA, MapajyleNbHble OCH WM
OCHOBaHHIO, CEUCHHE IIapa, INIOCKOCTh, Kacarommasicst ceprl, IITHHIPA, KOHYCa; YMEHUE
CTPOMTH CCUEHHE MHOTOTpaHHHUKA, W300pakaTh MHOTOTPaHHHWKU, (QUTYpPHl H
MOBEPXHOCTHU BpAIIECHUS, UX CEYEHUs], B TOM YHUCIE C IOMOILBIO 3JEKTPOHHBIX CPEICTB;
YMEHHE PUMEHSITH CBOWCTBA T€OMETPUIECKUX (PUTYD, CAMOCTOATENHEHO (hOPMYIIUPOBATH
OIpeleNeHus] U3ydaeMbIX (UTYp, BBIABHTATh THIIOTE3Bl O CBOMCTBaX U IpU3HAKAX
TEOMETPUICCKUX (UTYp, OOOCHOBBIBATH WJIH OIPOBEPraTh HX; YMEHHE IPOBOIHTH
KIacCHPUKANUIO (GUTYp IO pasTHYHBIM IPH3HAKAM, BBHIIOIHITE HEOOXOIMMEIE
JIOTIOJTHUTEIIbHbIE TOCTPOEHUS




Kon IIpoBepsiemble TPeGOBaAHNS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
NPoBePSIEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro 00111ero
TpedoBaHUs o0pa3oBaHus

YMeHue onepupoBaTh HOHSATUSME: JBMKCHUE B IPOCTPAHCTBE, apaljIeNbHbIH IepeHoc,
CUMMETpHsI Ha IUIOCKOCTM U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE MOA00ONS,
no7i00HbIe (UTYpPBI; YMEHHE PAclO3HABATh PaBHBIC U MOJOOHBIC (UTYPHI, B TOM YHCIE
B IIPUPOZIC, UCKYCCTBE, apXUTEKTYpe; UCIONb30BaTh T€OMETPUUECKIE OTHOLICHUS NPU
pELICHUH 33/1a4; HAaXOIUTh F€OMETPUYECKHE BEINIUHBI (AJIHHA, YTOJI, MIIOMAb, 00BEM)

11 IpU peIleHUM 3aJad U3 JAPYTUX Y4EOHBIX IMPEIMETOB M U3 PealbHOH JKU3HU; yMEHHE

BBIYUCIISITh TEOMETPUYECKHE BEJIMYMHBI (IJIMHA, YroJ, IUIOmanb, 00bEM, IUIOMIAAb
HIOBEPXHOCTH), MCIIOJNB3ys H3y4deHHble (OPMYJIBI M METONIBI, B TOM YHCIIE: ILIOLIA/Ib
MIOBEPXHOCTH THPAaMMIbI, IPU3MBI, KOHYyCa, IWIMHApPA, IUlomans chepsl; 00béM Kyoa,
HPSIMOYTOJILHOTO TTapaJulelienuIeNia, NHPaMUAbl, TPHU3MBIL, LHIMHApA, KOHyca, Iiapa;
yMEHHE HaXOJUTh OTHOIIEHHE 00bEMOB NOZOOHBIX (Uryp

VYmenue OnepupoBaTh MOHATHAMU: NPAMOYTOJIbHAsA CHUCTEMAa KOOpPAWHAT, BCKTOP,
KOOpAMHATBI TOYKH, KOOpAWHATBI BEKTOPA, CyMMa BEKTOPOB, IMTPOU3BEACHNE BEKTOpA Ha
YHCJI0, Pa3I0KEHUE BEKTOpa 110 6331/10}’, CKaJIIpPHOC MPOU3BEACHUEC, BEKTOPHOC

12 MPOM3BEICHNE, YTOJl MEXKAY BEKTOpaMH; YMEHHE WCIIONb30BaTh BEKTOPHBIA W KO-
OpIMHATHBIA METOM JUIS PEIICHUS TeOMETPUUYECKUX 3alad W 33/a4 JIPYTUX YIEOHBIX
IPEMETOB
YMeHne BHIOHPATh MOAXOIAIINI METO I [UTSl PelICHUS 3aJauil; HTOHNMaHHe 3HAYMMOCTH
13 MaTeMaTUKU B M3YYEHHUH NPHPOAHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBIICHUI; YMEHHE

pacrio3HaBaTb ITPOSABJICHUEC 3aKOHOB MAaTCMAaTUKU B HCKYCCTBE, YMCHUC IIPUBOIUTDL

MIPUMEPHI MATEMATUYECKUX OTKPBITUNA POCCHIICKON 1 MUPOBOM MaTEMaTHYECKON HAYKH

INEPEYEHD 2JIEMEHTOB COAEPKXAHMA, TIPOBEPAEMbIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uwucna v BRIYUCICHUS
1.1 |HarypambHbie u menbie yncia. [Ipu3Haky IeTMMOCTH TENBIX YHCelT
12 PanmonanpHple yucna. OOBIKHOBEHHBIE M JCCATHYHBIC JPOOH, MPOIEHTHI, OCCKOHEYHBIC
' MEPUOANYIECKHE TPOOH
13 Apudmerndyecknii KOpeHb HATypalbHOW cTerneHH. JleWcTBUSA ¢ apu(METHYESCKUMHU KOPHAMHU
' HATypaJbHON CTEIIEHN
1.4 |Crenens ¢ nenbiM mokaszateneM. CTENeHb ¢ PallMOHABHBIM MoKa3aTesieM. CBOWCTBA CTEIICHH
15 CHHYC, KOCHHYC W TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, ApKTaHICHC
YHUCIIOBOT'O apryMEHTa
1.6 |Jlorapudm uncna. [lecsTuaHbie U HATYpaIbHEIC JTOTAPUPMBI
JleiicTBUTENIbHBIC YHWCIIa. ApU(MeETHYECKUE OINEpalud ¢ JICHCTBUTEIBHBIMH  YHCIIAMH.
1.7 |[IpubnmwxkE€HHbIC BBIYUCICHUS, TpPaBHIIA OKPYIJICHHs, NPHKHAKA M OICHKa pe3yabTara
BBIUMCIICHUI
1.8 |IIpeoOpazoBanue BhIpaKeHUI
1.9 |KommiekcHbie yncia




Kon IIpoBepsiemMblii 3JIeMEHT COJIePKAHUA

2 YpaBHEHHUS U HEPABEHCTBA

2.1 | Lensie u 1poOHO-palliOHATBbHBIE YPaBHEHUS

2.2 | VppauuoHanbHble YpaBHEHUS

2.3 | TpuroHomerpuyeckue ypaBHEHUS

2.4 |Iloka3aTenbHble U JJOrapu(pMUUECKHE YPABHEHUS

2.5 | Lensie n 1poOHO-palMOHAIbHBIC HEPABEHCTBA

2.6 | VppanuoHanbHbIE HEPABEHCTBA

2.7 |Iloka3aTenbHble U Jorapu(MHUUEcKre HEPaBEHCTBA

2.8 | TpuronomerpuuecKkre HEpaBEHCTBA

2.9 |Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI 1 HEPABCHCTB

2.10 |VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C lTapaMeTpaMu

2.11 |Matpuna cucteMsl JUHEHHBIX ypaBHEHUH. OnpenenuTenb MaTpHUIbI

3 @OyHKIMU U rpapuxu

31 Oynkms, crocoOs! 3axanus pyHkwy. I'padux pynkmum. Bzaumuao oopatusie pyHknmuu. YETHbIC
' u HeuétHble pyakumu. Ileproandeckue GyHKIMN

Ob6nacte ompeneneHUs: ¥ MHOXECTBO 3HaueHHH ¢yHkmun. Hymn ¢ynkuun. IIpomexyTku
3.2 |3HakomocTostHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCHMyMBI ¥ MHUHHUMYMBI
¢ynkiun. Hanbonpiee n HanMeHblIee 3HaUCHUE (PYHKIIMN HA IPOMEKYTKE

33 CrenenHass (QyHKIMS C HaTypaJbHBIM H  I€TIBIM  [OKa3aTeneM. E&  cBoiicTBa
' u rpaduk. CBolicTBa U rpaduK KOpHS N-0i CTETICHU

3.4 | Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TPadUKH

3.5 |IlokazaTenpHas u gorapupmudeckas (PyHKIINH, KX CBOMCTBA U Tpa(uKu

3.6 | Touku pa3psiBa. AciMOTOTHI TpahukoB GyHKIHA. CBOMCTBA QYHKITHNA, HEIPEPHIBHBIX HA OTPE3KE

3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMUS TOCICA0BATEILHOCTEH

3.8 | Apudmermueckas u reomerpudeckas nporpeccun. Gopmysa CIOKHBIX IPOIICHTOB

4 Hawgama MaTemaTideckoro aHaimsa

4.1 |IlpomsBognHas GyHkimu. [Ipon3BomHBIC DIIEMEHTAPHBIX (DYHKITHIA

[Ipumenenne TPOM3BOMHON K HWCCICAOBAaHUIO (DYHKIMIT HA MOHOTOHHOCTH M SKCTPEMYMEI.

4.2
Haxosxenre HanOOIbIIero 1 HanMEeHbIIEeTo 3HaUCHUs (PYHKIMU Ha OTPE3KE

4.3 |IlepBoobGpasnas. MuTerpan

5 MHoKecTBa U JIOTHKa

5.1 |MmuoxecTBO, oniepamnuy HaJ MHOXKecTBaMu. Jlmarpammer Diinepa — Benna

5.2 Jloruka

6 BepostHOCTB UM cTaTHCTHKA

6.1 OmnucarenbHas CTAaTUCTHKA

6.2 |BeposarHocth

6.3 | KombunaToprka

7 ['eomerpus

7.1 | ®urypsl Ha TUIOCKOCTH

7.2 |IIpsiMble U TIIOCKOCTH B IPOCTPAHCTBE

7.3 | MHororpaHHUKH

7.4 Tena 1 MOBEPXHOCTH BpaILICHUS

7.5 | KoopauHatel U BEKTOPbI

YUEBHO-METOJMYECKOE OBECIIEUEHUE OBPA3OBATEJILHOI'O
MPOILIECCA




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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