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I[TOACHUTEJIbHAA 3AIIMCKA

YueOuplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS
SBIISICTCS. TMPOJOJDKECHHEM M PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIiIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro o01ero oopazoBaHusi. Y4eOHbIN Kypc
npeaHa3HayeH Uit (OpMUPOBAHMS y OOYHAIOIIMUXCS CTATUCTUUECKON KYJIbTYpPhI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTABICHUS OOydYalolUXcs O METOoJaxX HCCIEIOBaHHUs
U3MEHUYMBOIO MHpPA, pa3BUBACTCSl MOHMMAHHWE 3HAYUMOCTH U  OOIIHOCTH
MaTeMaTHYECKUX METOJOB IIO3HAHUA KaK HEOTHEMJIEMON YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyIeHue 3HaHWi,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIy4aliHBIX BEJIIMYMHAX U B3aUMOCBS3SIX MEXKIY
HAMH Ha BaXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAOIIETO
mupa. B pesynbrare y o0ydaromuxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATHYECKUX MOJIENSAX, UCIIOIb3YEMBIX
JUIS  ONUCAHUS  aHTPONOMETPUYECKUX M JeMOrpaduMuecKMX  BEJIUYMH,
NOTPEIIHOCTE B pa3jinyHble poAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HOMN
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U IPOLIECCOB
B oOmecTBe. Y4eOHbIM Kypc sBIsSeTCs 0a30i i1 OCBOCHUSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELUAIBHOCTEW, HO TaKXE COLMAIbHBIX M IICUXOJOTHYECKUX, IOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEJIBHON Mepe UCHOJb3YIOT ammapaT
aHanu3a OoNbIIMX JAaHHBIX. LleHTpanbHYI0 YacTh Y4YeOHOro Kypca 3aHUMaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeNl — (YHIAMEHTAIBHOIO 3aKOHAa MPHUPOJBI,
UMEIOLIET0 MaTeEMaTHYECKY0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJIECHBI OCHOBHbBIE
coziepkatesibubie TUHUM: «CiayyaliHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOpUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [UJISl IOJHOLEHHOIO OCBOEHUS
MaTepuana JJaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Conmepxxanne nuHuM «CrydaiiHble COOBITHS M BEPOSTHOCTH»  CIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMSI TIPENCTABICHUN O PaCHpeNesICHUU BEPOSTHOCTEH
MEKly 3HAYCHUSAMH CIIy4aMHBIX BEJIMYHMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHOU
JVHUM 3aHUMAET N3YYEHHE F€OMETPUUECKOr0 U OMHOMHUAJIBHOTO paclpeneIeHU U



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IMOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeeHUsIMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIIy4YalHbBIMU BEJIMYMHAMU U
pacrnpesiefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU W
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIy CIy4yalHbIMU BEJIMYMHAMH W OMNHMCAaHUE OJTOW CBA3M C TOMONIBIO
kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOI0 00mIero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHEIUATBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICUXOJIOTHEH W
yYIPaBJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposSTHOCTh W CTaTHUCTHKAa» Ha
yIiIyOJIeHHOM ypoBHE oTBoautcsi 68 wacoB: B 10 kimacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HaJ COOBITUSMU: MepecedeHre, 00beIMHEHNE, TPOTUBOIIOIO0KHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposatHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbI ONBIT (MCIBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX wucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHe JAByX CIy4alHbIX BeauMuMH. HeszaBucumele
CJIy4ailHble BEJIMYMHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YalHOW BEJIWYMHBI (paclpe/iesieHHs]).
[Ipumepsl TMpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW ClyyaliHOM BelWyuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4dalHBIX BEJIMYMH. MaremMatnueckoe  OXuJaHue
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKMJIAHUE TPOU3BEACHUS M JHUCHEPCUS CYMMbl HE3aBUCHUMBIX CIyYallHBIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrnpeeneHus.



HepasenctBo YebOniméBa. Teopema UedniméBa. Teopema bepnymmu. 3akon
Oonpmimx  uuced.  BwiOopounslii  Mmeron — uccneAoBaHud.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOe pacnpenesieHHne UM €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIETICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3a;auw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecCTHble  HAOMIOJAEHHMS  JABYX  BEIMUYMH. BbIOOpOYHBINH
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHHM,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UACHTUYHOCTH, YBAKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMaTUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JeJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUS, HCCIENOBAaHUS, OLIEHWBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4yi, DKCIIEPUMEHTA, UCCIEAOBaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEHCTBUI M MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh NMPEUMYILECTBA KOMAHAHOW W MHAUBUIYAJIBbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHECHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B rpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATh MMOHSITUSMU: CIy4alHBIA SKCIEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE ClydaliHOe COOBITHE (DIIEMEHTApHBIN MUCXO/)
CIIy4aifHOTO  OTbITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaXOJUTh U (POpMYyIHUPOBATh COOBITHS: MEpEceUeHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIOJOKHOE JAHHOMY, HCIOJIB30BATH AHArpaMMbl
Diinepa, KOOPIWHATHYIO TPSAMYIO JJIsl PEIICHUs 3a/ad, MOJIb30BaThes (popmyoit
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



OMEpUpPOBATh  TOHSATUAMH:  YCIOBHAasi  BEPOSITHOCTb,  YMHOXEHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JAEPEBO CIy4allHOTO AKCIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTH COOBITHM C TIOMOIIBI0 TIpaBWja YMHOXXCHHS, JepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OpraHU3aIMU CIYYailHOTO AKCIEPUMEHTA;

MPUMEHSATh W3yYCHHBbIE KOMOWHATOpHBIC (OPMYNBI MJIsl TEPEUUCIICHHS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  OMEpUPOBATH MOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  ONBIT
(ucnipITaHue), ycrnex M Heyjlaya, HEe3aBUCHUMBIC HCIBITAHUS, CEpUsl UCIBITAaHUMH,
HaXOJUTh BEPOSTHOCTU COOBITHH: B CEPUM HUCIBITAHUM O MEPBOro ycmexa, B
CEepUM UCTIBITAHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATH MOHITUSMH: CIydailHas BEJIMYWHA, paclpeseieHue
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIWYWHA,
reOMETPUYECKOEe, ONHOMUAIILHOE pacIpeeliCHHE.

K koniry 11 kiaacca oO0yyaromuics HayquTCst:

ONEPHUPOBATH TOHSITUSMU: COBMECTHOE paCIpeeNCHUE ABYX CIy4allHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO PACIPEACIICHUS JIBYX CIy4ailHbIX
BEJIMUMH JUIS BBIACJIICHUS PACHPEACIICHUS KaXJIO0W BEIUYUHBI, OIpeJeiIeHuUs
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHUYECKOTO OXKHMJIAHUS CITydailHOM
BEITUYMHBI (pacnpeniesicHus), TPUMEHSITh CBONCTBA MAaTEMAaTHUECKOTO OXKUIAHUS
MpU PEIICHUU 3aJ1ay, BBIYUCISITh MATEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
re€OMETPUYECKOTO pACTIPEICICHHUI;

CBOOOJTHO OIEPUPOBATH MOHITHUSAMHU: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIYYaWHOW BEJIWYUHBI
(pacpeneneHus) MpU PEIICHUM 3a]lad, BBIYUCIIATH JTUCIIEPCUI0 U CTaHJIapTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 1 OMHOMHAIBHOTO pacipeae/ICHU;

BBIYUCIISITh BHIOOPOYHBIE XapAaKTEPUCTUKH 110 TAHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKN TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OTeHNBaTh BEPOSTHOCTH COOBITUIN W TIPOBEPSITH MPOCTEHUINNE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YUCHHBIMU paclpeacICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoTshI padoTsI pecypenI
DnemMeHThl Teopuu rpados 3
CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. Cl10’K€HHE U YMHOKEHHUE 5
BEPOATHOCTEMN. Y CIIOBHAS BEPOSITHOCTb.
HezaBucumblie coObITUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNbHbIX UCIIBITAHUI.
Wcnbrtanus beprymu. CiaydaiiHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTHU
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcbl
3aKoH OOJNBIINX YHCET
DNIEeMEHTB MAaTEMAaTHYECKON CTaTUCTUKU
HenpepriBHbIe cllydaliHble BETUYHHbBI
3 (pactipeenieHus ), oKa3aTeIbHOE U 4
HOpPMaJIBbHOE pacIIpe/IeTICHUS
Pacnpenenenue Ilyaccona
CBs13b MEX/Ty CITy4allHBIMH BEJTHIHHAMHA 6
O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0

KonudecTBo 9acoB cokpaiieHo B cBsizu ¢ [ 010BbIM KaneHaapHbIM yueOubiM rpadurom OI'BOY «Bepxonenckas COILL»
Ha 2024 -2025 y4eOHbIi TO/I.

Matepuan ypoka Ne31 yniaoTHeH, ¢ LeIbl0 BBIIOJIHEHUS TPOrPAMMBbI B IIOJTHOM O0BEME.

[Iporpamma paccuntana Ha 34yacoB (1 yac B Hezeno).



IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThbI

Jara
U3ydeHusl

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

I'pad, cBs13HBIN Tpad, IpeacTaBICHHE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTb) BepuIuHbL. [1yTh
B rpade. Llenu u nuKIib!

06.09.2024

13.09.2024

I'padsr Ha mnockoctu. [epeso
CIIy4alHOTO DKCIIEpUMEHTA

CrnyyaiiHbple SKCTIEpUMEHTHI (OTBITHI) U
CIIy4aiiHble COOBITUS. DIEeMEHTapHbIE
cOOBITHSI (MCXObI)

BeposTHOCTB ciydaliHOTO COOBITHS.
BeposiTHOCTH cOOBITHIT B OIIBITaX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSMU

BeposiTHOCTB cily4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMH

[Tepecedenne, 00beTMHEHIE MHOKECTB
U COOBITHIA, TPOTUBOTIOJIOKHBIE
coObITus. PopMyIa CIOKEHUS
BEPOSATHOCTEM

20.09.2024

27.09.2024

04.10.20.24

11.10.2024

18.10.2024




VYcioBHas BEpOATHOCTb. Y MHOKEHUE

8 BeposATHOCTE. DopMyria yCIOBHOM 25.10.2024
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposiTHOCTEN. DopMyna ycIoBHOM 08.11.2024
BEPOSATHOCTH

10 ®dopmyna NoJTHONW BEPOATHOCTH 15.11.2024
®opmyna baiieca. HezaBucumele

11 22.11.2024
COOBITHS
KomM6unaTopHO€E paBUI0 YMHOXKEHHUSL.

12 P P 4 29.11.2024
[lepecTanoBku U paxkTopuan
Yucio coueranuid. TpeyroibHUK

13 peyt 06.12.2024
ITackans

14 ®opmyna Ounoma HproToHa 13.12.2024
KonTponasnas padorta Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA, 20.12.2024
KoMOWHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmpITaHMe), yCIeX U Heyaaya.

16 He3zaBucumele ucnbitanus. Cepust 27.12.2024
HE3aBHCHUMBbIX UCIBITAHUHN 0 IEPBOTO
ycrexa
Cepus HE3aBUCUMBIX UCTIBITAHUH 110

17 10.01.2025
NIEPBOrO yclexa
Cepust HE3aBUCUMBIX UCTIBITAHUI

18 17.01.2025
bepnymm
Crny4aiiHblii BBIOOp U3 KOHEYHOM

19 i P 24.01.2025

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
VICIIOJIb30BAHUEM JJIEKTPOHHBIX TAOJHIY

31.01.2025

21

22

23

Cnyuaiinas BennuuHa. Pacnipenenenue
BeposATHOCTEN. J{narpamma
pacrpeneieHus

Onepanuu HaJl CIy4alHbBIMU

BennurHaMu. [IpumMepsl pacrpeneneHuii.

bunapHas ciydaiiHas BeJIu4vHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

07.02.2025

14.02.2025

21.02.2025

24

MareMaTtnueckoe 0)KMIaHNE CIIy4alHON
Benn4YrHBI. COBMECTHOE pacIpe/iesieHue
JIBYX CIIy4alHbIX BEJIMYMH

28.02.2025

25

HesaBucumsble ciiydaliHble BEJIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OXKUAAHHUSL.
MaremaTtnueckoe 0xHuaaHne OMHApHOU
CIIy4allHO! BEIUYMHBI

07.03.2025

26

27

Marematnueckoe OkuaaHue
TCOMETPHUICCKOI0o 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHCpCI/ISI " CTaHAAPTHOC OTKIIOHCHUC

14.03.2025

21.03.2025

28

Jucnepcust OuHapHOU Ciy4aiiHON
BeNMYMHBL. CBOMCTBA AUCTIEPCHH

28.03.2025

29

MareMaTH4ecKoe OKHJaHe
MMPOU3BCACHUA N JUCIICPCHUA CYMMBI
HE3aBUCHMBIX CJ'Iy‘I&fIHBIX BCJIIMYHUH

11.04.2025

30

[IpaxTuyeckas padora c
HCIOJIb30BAHUCM JJICKTPOHHBIX Ta6JII/IL[

18.04.2025




Jucnepcrss OMHOMHATIBHOTO

31 pacnpenenenus. [Ipakruueckas padota ¢ 1 18.04.2025
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

32 O0o01IeHNe U CHCTeMaTU3alus 3HAHUH 1 16.05.2025
Kontposbnas padora Ne2: "McnbiTanus

33 bepnymnu. CrydaifHble BETUYUHBI U 1 25.04.2025
pacrnpenenenus"

34 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 23.05.2025

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema

YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeonimena. Teopema beprysum. 3akoH
OOJBIINX YHCeT

Br100pouHBIif METO] ICCIIETIOBAHUIMA

HpaKTI/I‘-ICCKaSI pa60Ta C UCIIOJIb30BAHUECM
OJICKTPOHHBIX Ta6J'II/II_I

['enepasibHast COBOKYITHOCTB U CiTy4anHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTukamu. OLieHKa CPETHErO U
JUCIIEPCUU TEHEPATIbHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanpHas COBOKYITHOCTh M CITydaiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLieHKa CPETHErO U
JUCIIEPCUU TE€HEPAIILHON COBOKYIIHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OrneHnBaHuE BEPOATHOCTEH COOBITHI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIKO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YYECHHBIX pacCIpeIeICHHUI

HpaKTI/I‘-ICCKaSI pa60Ta C HCIIOJIB30BAHHUCM
QJICKTPOHHBIX Ta6J'II/II_I

12

[IpuMepsr! HEPEPBIBHBIX CITyYalHbIX
BenM4YUH. OyHKIMSA IUIOTHOCTH
BEPOSITHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a7a4, IpUBOJAIINX K ITOKAa3aTCJIIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTH
IMMOKa3aTCJIbHOTO paCclIpCACICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIBHOT'O pacClpeaCiIiCHUA

16

ITocaenoBaTeNbHOCTE OJMHOYHEIX
He3aBUCHUMBIX coObITHil. [Ipumep 3amaun,
NpUBOAALIEH K pacnpeneneHutro [Iyaccona

17

18

[IpakTnueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX Ta0JIHIL

KoBapuarnus 1Byx ciny4yailHbIX BEJINYHH.
Koaddunuent koppensuuu

19

CoBMeCTHBIC HAOTIOJICHUS IBYX BEJTMYUH




20

Bri6opounsiii k03 puimeHT Koppensuu

Paznuuue Mexy TMHEHHOM CBSA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneiinas perpeccus

93 [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AIIEKTPOHHBIX TAOIIHUIL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOIHI] ¥ TUarpamMm, orucaTeIbHas
CTaTUCTUKA

o5 OnbIThI ¢ paBHOBO3MOXHBIMHU
3JIEeMEHTaPHBIMU COOBITUSIMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM popmyn
Brruncnenue BeposiTHOCTEH COOBITUH C

97 MpUMEHEHUEM IpapUIECKUX METOJIOB:
KOOpPJMHATHAsI IpsiMasi, IEPEBO,
nuarpamma Oitniepa

28 Crny4aifHble BEIMYUHBI U paclpeiesIeHUs

29 MaremaTnuecKoe OKHIaHUE CITyYAHON
BEITUYUHBI

30 MaremaTruecKoe OKHIaHUE CIyYaHON
BEITUYUHBI

31 KonTtponbHas padora: "BeposTHocTh U
cTaTucTuka"
Boruncnenue BeposiTHOCTEH COOBITUI C

32 npuMeHeHueM (Gopmyi u rpadgudecKkux
METO/I0B

33 Brruncienne BeposTHOCTEH COOBITHH C




npuMeHeHneM GopMyIl U rpaduyecKux
METOJIOB

CrnyualiHble BETUUHUHBI U PaCpPEICIICHUS.
34 MareMaTtnueckoe 0KMIaHNUE CIIydalHON 1
BEJIMYUHBI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 L 0

3.DopMBI U CpeicTBA KOHTPOJIS

3.1.Hopmut ouenusanusn yuebnozo npeomema.

IIpu ycTHOM OTBeTe HA ypPOKAaX MATEeMATHKH CTABUTCS OIlEHKA B 3aBHCHMOCTH OT KadeCTBAa OTBETAa M CTEICHU
MPAaBUJIBHOCTH PEIICHUS MPEJIOKCHHBIX 3a7a4. Pe3ynbTaThl OIEHOK MOMOTAIOT YUUTEIIO OLICHUTh YPOBEHb MOHUMAaHUS
0Oy4JaroImMuMHCs MaTepualia U CTEIICHb YCBOCHUS 3HAHUM.

OTMeTKa «5» CTaBUTCSA, €CIM OOYUYarOIIUICS TOJHO PACKPBUI COJACp)KaHHE MaTepualia B 00béMe, IPeayCMOTPEHHOM
IPOTpaMMOM U YUeOHUKOM, U3JI0KUII MaTepraj rPaMOTHBIM SI3BIKOM B OIIPEACIIEHHOM JTIOTMUECKOM MOCIIeI0BATeIbHOCTH,
TOYHO HCIIOJIB3Ysl MaTEMAaTHUYECKYIO TEPMHHOJIOTHIO M CHMBOJIMKY; MPABHIHLHO BBITIOJHWII PUCYHKH, YEPTEKH, IpadHKH,
COITYTCTBYIOIIIME OTBETY; IMOKa3ajl yMEHHE WUIIOCTPUPOBATh TEOPETUYECKHUE TOJIOKCHHS KOHKPETHBIMU MPUMEpPaAMU,
MPUMEHATh UX B HOBOW CHUTyaIlMd TIPHU BBHITIOJIHGHWHM TPAKTUYCCKOTO 3aJaHUs; MPOJCSMOHCTPHPOBAJ YCBOSHHE paHEe
U3YYCHHBIX CONMYTCTBYIOIIMX BOIPOCOB, CHOPMHPOBAHHOCTh M YCTOMYMBOCTH MCIIOJIB3YEMBIX MPH OTPAOOTKE YMEHUN H
HABBIKOB;, OTBEUYAJ CaMOCTOSATEIHLHO O€3 HaBOIAIIMX BOIPOCOB YYHUTENsS. BO3MOXHBI OfHA-IABE HETOYHOCTH TIPH
OCBECIICHHHM BTOPOCTEIICHHBIX BOIMPOCOB WJIM B BBIKJIQJKAX, KOTOPHIE OOYYAFOIIMICS JIETKO HMCIPABHII IO 3aMEYaHHUIO
yautens. Takas olleHKa yKa3bIBaeT Ha BRICOKHI YPOBEHBb 3HAHUW U OTJIMYHYO paloTy.

OtmeTKka «4» CTAaBHTCS, €CIIM OTBET YAOBJIECTBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OIEHKY «5», HO MPU 3TOM HMEET
OJIMH M3 HEJAOCTATKOB: — B M3JIOKCHHH JIOMYIIECHBI HEOOJbIIHE MPOOEsIbl, He MCKA3HBIIHE MAaTEMAaTUYCCKOE COJICPIKaHHE
OTBETA; — JIOMYIIECHBI OJNH-/IBa HETOUYETA TIPH OCBEIICHUH OCHOBHOTO COACPKAaHUS OTBETA, UCIIPABIEHHBIC TI0 3aMEYaHUIO
YUUTENS; — JOMYIIEHBl OMMOKa Wiau Oojiee ABYX HEJOYETOB TMPH OCBEIICHHWH BTOPOCTENIEHHBIX BOIPOCOB WM B




BBIKJIQJIKaX, JIETKO MCIpPaBJICHHBIE MO 3aMEYaHUIO y4HTeNd. B 3ToM ciydae oOydaromiuiics rmokasana CBOIO CIHOCOOHOCTb
aHaJM3UPOBATh MOCTABJICHHYIO 33J]a4y U IPUMEHSATh COOTBETCTBYIOLIME MATEMATUYECKUE UHCTPYMEHTHI.

OtMeTKa «3» CTaBUTCA B CIEAYIOIIMX CIy4YasX: HEMOJHO WM HEMOCJIEA0BATENBHO PACKPBITO COAEPKAaHUE MaTepHUana,
HO TOKa3aHO 00Ilee MOHMMaHUE BOMPOCa M MPOJAEMOHCTPUPOBAHBI YMEHHS, TOCTATOYHBIC ISl JajJbHEUIIEro pelieHus
JaHHOM 3a7aun. Takasi OlleHKa yYKa3bIBaeT Ha CPEJIHUN YPOBEHb 3HAHUHN U TpeOyeT JladbHEHIIIEro pa3BUTHS HaBBIKOB.

OTmeTka «2» CTaBUTCS B CICAYIOIIUX CIIy4yasix: HE pPAacKpbhITO OCHOBHOE COJEp)KaHHWE Yy4eOHOTO Marepuaa;
OOHapy>KeHO HE3HAHUE WM HEMOHWMaHHE OoOydaronuMmcs OobIIed Win HauboJiee BaXKHOW YacTHU 3aJlaHUs;, JOIMYIICHBI
OIMOKU B OMNpECICHUU TMOHSITHH, MPU HUCIOIb30BAaHUM MATEMaTUYECKOW TEPMHHOJIOTMH, B PUCYHKaX, 4yepTexkax, B
BBIKJIAJIKaX, KOTOPbIE HE HMCIPABIICHBI MOCIE HECKOJIbKUX HABOJSIIMX BOMPOCOB yuuTENsA. Takas OLEHKAa yKa3bIBA€T Ha
HEJ0CTAaTOYHOE MIOHUMAaHUE MaTepuaia u TpeOyeT AaIbHEUIIEro yriyOJIeHHs] 3HaHUI

. OT™meTKka «1» cTaBUTCS B Cilydae MOJHOTO HEMOHWMAaHUs MaTepuasna, HECOOTBETCTBHUS OTBETA 33aIaHHOMY BOMPOCY,
WM eciu oOydarouuiics BOOOINE HE TMOMNBITalCS JaTh OTBET. B TakuX CHUTyalusix OIIEHKA YKa3blBa€T Ha SIBHOE
HEOCO3HAHUE MPENIOKEHHOTO MaTEPHAIIA.

OTMeTKH, KOTOPbIE CTABATCH 32 BbINOJHEHHE MUCbMEHHBIX PadoT.

OtMeTka «5» SBIsSETCI MAKCUMAJIBHOM OIIEHKOM M YKa3bIBAa€T HA BHICOKUI YPOBEHb 3HAHUM, IOHUMAHUS U HABBIKOB B
MateMatruke. OOydarmuiicss MposBIsSET TIyOOKOe TOHMMAHUE MAaTeMAaTHYEeCKUX KOHIICTIIMA, MOXXET MPUMEHSThH
IIOJIyYCHHBIC HABBIKM K PEUICHHUIO CIIOKHBIX 33/1a4. BaXHbIM acleKTOM OTMETKH «5» SBISIETCA TAKXKE HAIUYUE
TBOPUYECKOTO MOAX0/1a U CAMOCTOATEIBHOCTH B PELICHUU MAaTEMAaTUYECKUX 3a/1a4.

OtmeTka «4» yKa3bIBaeT Ha XOPOIee YCBOCHHE MATEMaTHYECKUX KOHIEMIMN W HaBBIKOB. OOydaromIMiics XOPOIIo
MOHUMAET MPONACHHBIN MaTepuas, MOKET peliaTh pa3HOOOpa3HbIC 3a/la4u M MPUMEHATh MaTEeMAaTUUYECKHE METOIbI, XOTS
MOT'YT OBITh HEKOTOPBIE HETOYHOCTH WJIM HE3HAYUTEIbHBIC 3aTPYTHECHUS TIPU PEIICHUH CJIOKHBIX 3aJ1a4.

OtMeTka «3» o3Ha4yaeT, YTO OOYYAIOIIUICS TTPOJAEMOHCTPUPOBATI 0a30BbIEe 3HAHUS U HABBIKM B MaTeMaTHKE, OJTHAKO
CYILIECTBYET HEKOTOpas HEOMPEAEIEHHOCTh WM HEJOCTAaTOK B TIIyOMHE MOHUMaHMs MmaTepuana. OOydaromuiicss MOXKeT
MIPaBUWIBHO peniaTh 0a30BbIC 3a7a4H, HO B 00JI€e CIOKHBIX CUTYaIlUsIX BOSHUKAIOT OIIMOKU WJTU 3aTPYIHEHUS.

OTMmeTKa «2» CTaBUTCS, €CIU 00y4arolMMCs JOMYIIEHbI CYIIEeCTBEHHbIE OLIMOKHU, MOKa3aBIlie, 4YTO 00yvarouuecs He
00J1aal0T 0053aTeIbHBIMM YMEHUSIMU U HaBBIKAMHU IO JIAHHOM TeM€ M B TOJHOM OOBEME WJIM BBINOJHEHO MEHEe
MOJIOBUHBI 00BEMa TPENJIOKEHHONW paboThl. BO3MOXHBIMH NPUYMHAMHU TaKOW OIIEHKH MOJXKET OBITh HEIOCTaTOYHOE
3HaHWE W3YYEHHOTO MarTepuaja W B HEJAOCTAaTOYHOHW Mepe CGHOPMHUPOBAHBI HABBIKM TMPUMEHEHUS TEOPETUYECKOTO
MaTepHaa 1o TeMe Ipe/IoKeHHON padoTHlI.



OtmeTka «1» sBIIAETCA cCaMOU HU3KOM OLICHKOM M YKa3bIBAa€T HA TO, YTO OOYYAIOIIMIICS MMOKa3al OTCYTCTBUE 3HAHUM U
HENIOHMMaHUE OCHOBHBIX MaTeMaTHYECKHUX IMOHATUH M HaBBIKOB. PaboTa He BBINOJIHEHA U HE claHa. Bo3MoKHBIMU

NPUYUHAMHU TaKOH OIICHKH MOXKET OBITh IMOJIHOC HE3HAaHWE M3YYCHHOT'O MaTephayia, OTCYTCTBHE YMEHHUH W HaBBIKOB Ha
0a30BOM ypOBHE.

3.2.Dopmul KOHMPOAA: UHIMBUyalIbHAS, TPYIIIOBAsi, PPOHTAIIbHAS.

Cpeocmea konmpoas:

- YCTHBIU OIIPOC;

— TECTUPOBAHHE;

- CaMOCTOSITENIbHbIE PAOOTHI;

— 3a/1aHUS HA BBIABJIICHUE ONIEPALIMOHHBIX YMEHUM.

TecTrpoBaHKe HaIEJICHO HA ONPEACICHUE YPOBHS 3HAHWM. [[1s1 OLEHMBaHUSA AOCTHKEHUM YYalIUXCS MCHOJIb3YIOTCS
CJIEAYIOIINE BAPUAHTHI TECTOB:

— C €IMHCTBEHHO BEPHBIM BAPUAHTOM OTBETA,

— C MHOYKECTBECHHBIMU BEPHBIMU OTBETaAMU;

— HAa 3aI10JIHEHUE IIPOITYCKOB B BEPHOM YTBEPKICHUM.
3.3. TekcThl KOHTPOJIBHBIX PAOOT/KITIOUN



4 YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Anrebpa u Hayana MareMaTH4ecKoro aHaimsza : y4deOHuk st 10 kiacca
0011e00pa30BaTENbHBIX ~ YUPEXKACHUNH : 0a30BbId M TOPOPUIBHBIA  ypoBHH /
C.M.Huxonscknii, M.K.Ilotamos, H.H.Pemernukos, A.B.IllleBkun. — M.:
IIpocsenienue, 2020.

2. Anrebpa W Havaja MaremMaTtMdeckoro amammza. 11 kimacc @ y4eOHMWK  JuIs

00111e00pa3oBaTENbHBIX YUpeKIeHHI : 0a30BbIi 1 mpodunbHbi ypoBHU / C.M.Hukomsckui,
M.K.Ilotanog, H.H.Pemernukos, A.B.Illeekun. — M.: [IpocBemenue. 2020.

3. Aurebpa u nHauana (0a3oBblii U yrmyOneHHbIH ypoBeHb) 10-11xm.Amumo HI. A.,
Konsrun FO.M., Tkauésa M.B. u ap.IIpocsemienue 2020

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1. http://mathege.ru/or/ege/Main - oTKpbITbI BaHK 3aaaHuni EM3 no matematuke;
2. http://www.shevkin.ru/ - nepcoHanbHbIii caiiT A.B.LLieBKMHa «MaTemaTuKa. LLIkona. byayliee»;
3. http://www.terver.ru/ - LLIkonbHaa maTemaTuka. CNpaBoYHUK;
4. http://www.fipi.ru/ - ®eaepanbHblit UHCTUTYT NeAarorMYecKUX U3MepeHuii;
5. http://www.it-n.ru/ - CeTb TBOPUYECKUX yunUTENEN;
6. http://www.math.ru/ - UHTepHeT-NoAAEpIKKa yunTeNel MaTeMaTUKK;
7. http://www.proshkolu.ru/ - BecnnaTtHbli WKOAbHbIM NopTan. Bce wkonbl Poccum.
Neo HaumeHoBaHus1 00bEKTOB U CPECTB Heo0xonnmoe | Umeercs B %
n/n MaTepPHAJIbHO-TEXHHYECKOr0 o0ecneyeHust KOJIMYECTBO
1. BUBJIMOTEYHBIN ®OH/I
(KHUT'OITEYATHAS ITPOJYKIIUS)
1.1 Crangapt cpeaHero (MoJHOro) ob1ero oopazoBaHus 1 1 100
10 MareMaTuke (MpopUIbHBIN YPOBEHbB)
1.2 [TpumepHas mporpamma cpeaHero (ITOJIHOTO) 00IIero 1 1 100
oOpa3oBaHus Ha 0230BOM YPOBHE MO0 MAaTEMATHKE
1.3 ABTOpCKHE MPOrpaMMBI TI0 KypcaM MaTeMaTHKH 1 1 100
1.4 VY4ebHuk 1o anredpe u HadanaM aHanu3za s 10-11 24 24 100
KJIACCOB
1.5 COOpHHK KOHTPOJIBHBIX paloT 1o anredpe U Havaiaam 24 24 100
aHanu3a g 10-11 xmaccos
1.5 KoMIuiekT marepuaioB A HOATOTOBKU K €UHOMY 17 17 100
roCy/IapCTBEHHOMY 9K3aMeHY
1.6 Hayunas, Hay4HO-TIOMYJIsIpHAs!, HCTOPHYECKAs 6 6 100
JuTepaTypa
1.7 CrpaBouHbIe TOCOOUS (SHIUKIIONEINH, CIIOBAPH, 6 6 100



http://mathege.ru/or/ege/Main
http://www.shevkin.ru/
http://www.terver.ru/maththeoryGeometry.php
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COOPHUKHM OCHOBHBIX (JOPMYII U T.11.)

1.8 MeToaudeckue mocoOust i yUuTels 1 1 100
2. INEYATHBIE IOCOBUS
2.1 Tabmuie! o anrebpe 1 Havanam ananm3a ais 10-11 1 1 100
KJIACCOB
2.1 [TopTpeTsl BBIIAIOIIUXCA AeSTelNeld MaTeMaTHKH 1 1 100
3. NH®OPMAILIUOHHO-
KOMMYHUKATHUBHBIE CPEACTBA
3.1 MynbpTuMeauiinbIe 00yYaromue MporpaMmMbl 1 5 2 40
AIIEKTPOHHBIE Y4eOHBIE H3/1aHHS IO OCHOBHBIM
paszzenaM Kypca MaTeMaTHKH
4. TEXHUYECKHUE CPEJACTBA OBYYEHUS
4.1 MynbTUMEANHHBIA KOMITBIOTEP 1 1 100
4.2 Ckanep 1 1 100
4.3 [TpunTep nazepHbIit 1 1 100
4.4 KonupoBanpHblil annapar 1 1 100
4.5 MynbTHMEAMAIPOEKTOP 1 1 100
4.6 CpencTBa TEIEKOMMYHUKAITIH 1 1 100
4.7 JnanpoexTop wim rpadonpoekTop (0Bepxd.) 1 - 0
4.8 DkpaH (Ha MTaTHBE WU HABECHOK ) 1 1 100
5. YYEBHO-IPAKTUYECKOE U YYEBHO-
JJABOPATOPHOE OGOPYJIOBAHHUE
51 AyauTopHas JOCKa ¢ MAarHUTHOM MOBEPXHOCTHIO U 1 0 0
Ha0OpOM MIPUCTIOCOOICHUH IJIs1 KPETIJICHUs TaOJIHI
5.2 Jlocka MarHuTHast ¢ KOOPAMHATHON CETKOU 1 - 0
5.3 KOMIIIEKT MHCTPYMEHTOB KJIACCHBIX: JIMHENKA, 1 1 100
tpancroprup, yromeauk (30°, 60°), yromsmuk (45°,
459, UPKYITb
5.4 KomrmnekT crepeoMeTpruiecKux Tei 1 - 0
(IeMOHCTpAIIMOHHBIN)
5.5 KoMITIeKT cTepeoMeTpruecKux Tel (pa3IaTOuHbIN) 5 3 83
5.6 HaGop nmuianumerpuyueckux Guryp 2 - 0
6. CIIEUMAJIN3UPOBAHHAS YYEBHAS
MEBEJIb
6.1 KommnbroTepHsiit cToi 1 1 100
6.2 [Ika¢ cexMOHHBIN 17151 XpaHEeHHUsI 000pyI0BaHUS 1 1 100
6.3 [Ika¢ cexHMOHHBIN 1751 XpaHEHHsI TUTEPATYPhI U 1 1 100
JIEMOHCTPAIIMOHHOTO 000PYy1I0BaHUSI (C OCTEKICHHOM
CpeJIHe! YacThlO)
6.4 CreHJ1 DKCIIO3UITHOHHBIH 1 1 100
6.5 SAmuky 151 XpaHeHus: TabJInIl 1 1 100
6.6 I raTtus 1 TabIALL 1 -
Ne HaumeHoBaHus1 00bEKTOB U CPECTB Heo0xonnmoe | Umeercs B
n/n MaTepHAJIbHO-TEXHHYECKOT0 o0ecneyeHust KOJINY€eCTBO %
1. BUBJUOTEYHbBIA ®OHJI (KHUTOITEYATHAS NPOAYKIIUA)
1.1 Cranyapt cpeaHero o01ero oopasoBaHusi 1o ajaredope 1 1 100
1.2 [IpumepHas mporpamma cpeHero 00IIero 1 1 100
o0pa3zoBaHusl 10 anredpe
1.3 Y4eOHUK 110 BEpOSTHOCTHU M cTaTUCTHKU st 10-11 0 0 0




Kjacca

1.4 Hayunas, Hay4HO-TIOMYJIsIpHAs!, HCTOPHYECKAs 2 2 100
JUTEeparypa
1.5 CrpaBouHbIe TOCOOUS (SHIUKIIOTICINH, CIIOBAPH, 1 1 100
COOPHUKHM OCHOBHBIX (POPMYII U T.11.)
1.6 MeToaudeckue mocoOus i yUUuTels 0 0 0
2. INEYATHBIE IOCOBUSA
2.1 [TopTpeTs! BBIAAIOMIMXCS AeATeNeH MaTeMaTUKU | 1 | 1 100
3. NH®OPMAINMOHHO-KOMMYHUKATUBHBIE CPEACTBA
3.1 MynsTuMeanitHbIe 00yJaroue NporpaMmbl U 1 - 0
3JIEKTPOHHBIE YU€OHBIC M3/1aHUS 10 OCHOBHBIM
pasjenaM Kypca MaTeMaTHKH
4. TEXHUYECKHUE CPEJCTBA OBYYEHMUSI
4.1 MynpTUMEANIHBIA KOMIIBIOTED 1 1 100
4.2 Ckanep 1 1 100
4.3 [IpunTep nazepHsblii 1 1 100
4.4 KonupoBanpHblil annapar 1 1 100
4.5 MyIbTHMEANATTPOEKTOP 1 1 100
4.6 CpencTBa TelneKOMMYyHUKALUH 1 1 100
4.7 OKpaH (Ha TaTUBE UM HABECHON) 1
S. YYEBHO-IPAKTUYECKOE U YYEBHO-JJABOPATOPHOE OBOPYJIOBAHUE
5.1 AynuTopHas JOCKa ¢ MAarHUTHOW ITOBEPXHOCTHIO U 1 1 50
Ha0OpOM MPUCIIOCOOICHHUH JIJTs1 KPeTIJICHUST TaOJIHIT
6. CIIEIMAJIN3UPOBAHHAS YYEBHAS MEBEJIb
6.1 KommnbroTepHslii cton 2 2 100
6.2 [Ika¢ cekMOHHBIN 17151 XpaHEeHHsI 000pyI0BaHUS 2 2 100
6.3 [Ikad ceKMOHHBIN TSI XpaHSHHS JTUTEPATYPHI U 2 2 100
JI€MOHCTPALIMOHHOTO 000Py10BaHMsI (C OCTEKJICHHOMN
CpEeJIHEH YacThIO)
6.4 CTeH]1 SKCTIO3UIIMOHHBIN 3 3 100
6.5 SAmmKy 1 XpaHSHHsT TaOJINI 2 2 100
6.6 ItaTuB ans Tabmuiy 1 - 0




JIUCT KOPPEKTUPOBKU




