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MMOACHUTEJIBHASA 3AIIMCKA

VYueOHbiii Kypc «BeposSTHOCTh M CTaTUCTHKA» YINIYOJIEHHOTO YpPOBHS
SBIIICTCS NPOJOJDKEHHMEM M PA3BUTUEM OJHOMMEHHOIO y4eOHOro Kypca
yIIyOIE€HHOTO YPOBHS Ha YPOBHE CpeIHEro ooiiero oopazoBanus. Y4eOHbIN Kypc
npeaHazHayeH st GOpMHUPOBAHUS Y 00YJAIOIMIMXCS CTATUCTUYECKONW KYJIBTYpPhI U
IIOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEW KaK MAaTeMAaTHYECKOIO0 MHCTPYMEHTA IS
U3yYEHHUs CIy4ailHbIX COOBITHH, BEMWYMH U mpoueccoB. [lpum u3yueHum kypca
o0OoramarTcss MPEACTaBICHHUS OOyYarOIIMXCS O METOJax  MCCIEAOBAHUSA
U3MEHYMBOIO MHpPA, pa3BUBACTCA NOHUMAHUE 3HAYUMOCTH U  OOLIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOTBEMJIIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PECHMUS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUICHWE 3HAHUH,
MOJTyYEHHBIX MPHU U3YYCHHH Kypca Ha YPOBHE OCHOBHOTO 00IEro o0pa3oBaHus, U
Ha pPa3BUTHE IPEACTABICHUM O CIyYalHBIX BEIMYMHAX U B3aAUMOCBA3AX MEXIY
HAMM Ha BaXXHBIX IPUMEPAX, CIOKETHI KOTOPBIX IOYEPIHYTHI U3 OKPYKAOLIETO
mupa. B pesynbrare y o0y4arommxcs 10JKHO ¢(hOpMUPOBATHCS IPEJICTABICHHUE O
Haubosee ynoTpeOUTENbHbBIX U OOIIMX MATEMAaTUYECKUX MOJENSIX, UCII0JIb3YEMbIX
JUIS ~ ONMHUCaHUS  aHTPONOMETPHUECKUX U JAeMorpaduyecKux  BEJIUYHH,
NOTPEIIHOCTe B PA3NIUYHBIE pPOJa M3MEPEHUsX, UIMTEIbHOCTH O€30TKa3HOU
paboOThl TEXHUUECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUM U IIPOLIECCOB
B oOmiectBe. YueOHbI Kypc sBiseTcss 0a30i Uil OCBOEHHUS BEPOSTHOCTHO-
CTaTUCTUYECKUX METO/IOB, HEOOXOAMMBIX CIELUAINCTAM HE TOJIBKO MHKEHEPHBIX
CIIEIMAIIBHOCTEN, HO TAaKXE€ COLMAJIBHBIX M IICUXOJOTMYECKUX, IOCKOJIBKY
COBPEMEHHBIE OOILIECTBEHHBIE HAYKH B 3HAUUTEIILHOM MEpE MCHOJB3YIOT aImapar
aHain3a OonbIIMX JaHHbIX. LleHTpanbHyl0 4YacTh Y4eOHOro Kypca 3aHMMAET
o0CyXJieHHE 3aKOHa OOJIbIIMX 4Yuced — (YHIAMEHTAIBHOIO 3aKOHA IPUPOJBL,
UMEIOIIET0 MaTEMaTHYECKYI0 (POopMaIn3alHuIo.

B cooTBeTcTBMM C yKa3aHHBIMH ILEJIIMU B CTPYKType Y4eOHOro Kypca
«BeposiTHOCT, M CTaTUCTUKa» Ha YrIyOJNEHHOM YPOBHE BBIEICHBI OCHOBHBIC
cojJiepkarenbHble TMHUN: «CiyyaiiHble COOBITHS U BEpOsTHOCTU» U «CiryyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINX YUCET.

[ToMrMMO OCHOBHBIX JMHUN B y4e€OHBIH KypC BKIIIOUEHBI 3JEMEHTHI TEOPUU
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOAUMBIE JIsi TMOJHOLIEHHOTO OCBOCHHUSA
MaTepuanga JaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMAaTUYECKUX Y4eOHBIX
KyPCOB.

Conepxxanne nuHUM «CriydyaiiHple COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOW 1711 (popMUpOBaHUS TPEACTABICHUN O pPACTIPEICICHUN BEPOSITHOCTEH
MEXKly 3HAYCHHUAMH CIy4alHbIX BEIMYMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHON
JVHHUM 3aHUMAET U3YYEHHE F€OMETPUUECKOr0 U OMHOMHUAJIBHOTO PACIIPENEICHUN U



3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMU — IMOKAa3aTeJIbHbBIM U HOPMAaJIbHBIM
pacnpeneneHUsIMHU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMUA  CIyYalHBIMM BEJIWYMHAMU U
pacnpesiefieHUs MM, AaKIEHTUPYIOT BHUMaHHE OOYy4YalolIMXCSd Ha ONUCAHUU H
U3YYEHUU CIyYalHbIX SIBJIICHUN C MMOMOIIbIO HEMPEPBhIBHBIX (QYyHKIUNA. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PACIIPEECICHUSIM.

B yuebHOM Kypce mpemycMaTpuBaeTCss O3HAKOMUTEIbHOE HM3YYEHHE CBS3H
MEXIy CIy4yalHbIMU BEJIMYMHAMM M OINMCAaHUE OJTOW CBA3UM C TOMOIUIBIO
Kod(huieHTa KOppeasiiuu U €ro BBIOOPOYHOIO aHajgora. IOTHU BJIEMEHTHI
coJiepKaHusl pa3BUBAIOT TEMY «/lnarpamMmbl paccenBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHHs, U BO MHOIOM OIMPAIOTCSI Ha CBEACHUA U3
KypCOB areOpbl U TEOMETPHH.

Emé omun oarneMeHT  coiep)kaHus, KOTOPBIA  MpejsiaraeTcs  Ha
03HAKOMUTEJILHOM YpPOBHE — TMOCIEAOBATEIbHOCTh CIyYalHbIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMIMX B €AUHUIYY BpeMeHH. O3HAaKOMJICHHE C paclpeaeieHueM
BEPOATHOCTEM KOJMYECTBA TAaKUX COOBITUH HOCHUT DPa3BUBAIOLIUN XapakTep U
ABIIACTCS aKTYalIbHBIM JJIs1 OyayluX aOMTYpHEHTOB, MOCTYHAIOMIMX Ha y4eOHbIe
CHEIUATBbHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMU HAyKaMH, IICUXOJOTUEH U
yIPABJICHUEM.

Ha wu3yuenune yuebHOro Kypca «BepoATHOCTP U CTaTHCTHKa» Ha
yrayOneHHOM ypoBHE oTBoautTcs 68 yacoB: B 10 kmacce — 34 ugaca (1 dac B
Heneno), B 11 knacce — 34 yaca (1 gac B Hezenio).



COJEPKXAHME OBYUYEHUA
10 KITACC

I'pad, cBa3ubIil rpad, myTu B rpade: uukisl 1 nenu. CreneHs (BaJeHTHOCTD)
BepunHbL. ['padsl Ha iockocTU. JlepeBbsi.

CnyualiHble SKCIIEpUMEHTHI (OTBITHI) U Cy4YalHble COOBITUS. DIIEMEHTApHBIE
coObITust (Mcxonbl). BeposTHOCTH CitydyallHOTO COOBITHA. BAM30CTH 4YacTOTHl U
BeposiTHOCTH ~ coObITmii.  Cily4aifHple  OMBITBI  C  PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Onepatu HajJ COOBITUSMU: NepecedeHue, 00beJUHEHUE, TPOTUBOIIOIOKHBIE
cooniTus. JInarpammel Ditnepa. opMmyina ciioKeHHs] BEpOSTHOCTEH.

VYciloBHasg BEPOSITHOCTh. Y MHOXEHHME BEpPOATHOCTEU. JlepeBo ciydallHOroO
skcniepumenTa. Gopmyna nosHoM BeposatHocTH. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciydaiiHbIil onbIT (MCIIBITAHUE), YCIeX W Heyaada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUW 10 MepBOro ycrexa. [lepecranoBku
u (axtopuan. Yucno couertanmii. Tpeyrompnuk Ilackams. dopmyna OuHOMA
HproroHna.

Cepust He3aBUCUMBIX HucnbITaHuM bepuymiu. CrnydaliHbli  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacrnipenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. Onepanuu Haj cllydailHbIMUA BeIMYMHAaMU. buHapHas ciayvaiiHas
BesmunHa. lIpumepsl pacnpeneneHuii, B TOM YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJILHOE.

CoBMECTHOE pacHpenesieHUe JBYX CiydailHbIX BenuuuH. HeszaBucumbie
CIIy4YalHble BEIMYMHBL.MAaTEMATUYECKOE OXHUAAHUE CIIyYallHOM  BEJIIMYHMHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHUS  MATEMATUYECKOTO  OXHUAAHUS
(cTpaxoBaHue, Jorepes). MaremaTudyeckoe OXXUIaHHEe OHHAPHOM ClIydailHON
BEJIMYMHBL. MaTeMaTndyeckoe OKHUIAaHHE CYMMbl CIYYallHbIX  BEJIMYHUH.
MaremaTtuueckoe 0KUJaHUE rE€OMETPUYECKOTO U OMHOMUAIILHOTO
pacnpeneneHun.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIYYallHOM  BEJIWYWHBI
(pacnpenenenus). Jlucriepcust OMHApHOM CllydaliHOM BeIMYMHBI. MaTtemaTudeckoe
0)KMJAHUE TMPOU3BEIAEHUS M JUCIEPCUS CYMMBbl HE3aBUCHMBIX CIIy4ailHBIX
BenuuuH.  [ucnmepcuss M cTaHZapTHOE  OTKJIOHEHHE  OMHOMMAIBHOTO
pactpenenenud. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE T'E€OMETPUYECKOTO
pacrpeneneHusl.

11 KUIACC



HepaBenctBo YeObmméBa. Teopema UeOwnméBa. Teopema beprymmm. 3akon
Oonpimx  uyucen.  BwiOopounblii  Merox — uccneaoBaHui.  Bribopounbie
xapakTepucTuKu. OIEHUBAHUE BEPOSTHOCTH COOBITHS MO BHIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOLIBIO U3YYEHHBIX PACIIPEICICHUMN.

HenpepbiBHbIE ciiydaiiHble BeJIWYUHBL. [Ipumeppl. DyHKIUSA TMIOTHOCTU
BEPOSAATHOCTH pacmpenesieHus. PaBHOMEpHOE pacnpelneneHne U €ro CBOMCTBA.
3agauu, IpUBOASIINE K MTOKA3aTEILHOMY paclpeaeieHUI0. 3a1auu, MPUBOISIINE K
HOPMaJIbHOMY pacIpeieNCHHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTHU
MOKAa3aTeJIbHOTO pacipeAesieHns], PyHKIUS IIIOTHOCTH BEPOATHOCTH HOPMAIBHOTO
pacnpenenenust. OyHKIUA INIOTHOCTU U CBOKMCTBA HOPMAJIBHOTO PaCIpeAeICHUSI.

[TocnenoBaTeNbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHI.  3ajauw,
puBOAsIIME K pactpenenenuto [lyaccona.

KoBapuanus nByx ciuydailHeix BenuuuH. Kosdduument nuHelHON
koppensitud.  CoBMECTHbIE  HaOMIOJAEHUS JIBYX BeNWYMH. BblOOpoUHBIN
kodhummeHT xoppemsuu. Paznuune Mexmy JMHEWHOW CBSI3bI0 M MPUIUHHO-
CJIEICTBEHHOW CBA3bI0. JIMHENHas perpeccusi, METOJ HAMMEHBIINX KBAAPATOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (YIJAYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYD, SBIICHHA,
NpoIeAYp TPaKIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKONW HICHTHUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKHU, EHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
UCIIOJb30BaHUE DJTHUX JOCTIKEHHH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUWS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKHM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy AEHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3uYecKOro BOCIUTAHMS:

c(OPpMUPOBAHHOCTh YMEHHUS MPUMEHATH MAaTeMaTHYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 370POBBIO (30pOBOE THUTAHWE, COATAHCUPOBAHHBIN DPEXKUM 3aHATUU U
OTJIbIXa, peryisipHasi pu3nyeckasi akTUBHOCThH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HAaHWE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMHU, YMEHHE COBEpILAaTh OCO3HAHHBIN BHIOOD
Oynymeit mnpodeccur u peald30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHHUIO U



caM000Opa30BaHUIO HA TMPOTHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KyJIbTYphl, TNOHUMAHUE BIMSHUS
COIMAJIbHO-?)KOHOMUYECKUX IMPOILIECCOB Ha COCTOSIHHE MPUPOAHOW M COIMAIbHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa IKOJIOTHICCKUX TTPOOIeM, OpUEHTAITNS
HAa TIPUMEHEHHE MATeMAaTHYeCKUX 3HAHWM [JI pemieHus 3amad B o0yactu
OKpY>Kalollled Cpe/bl, MIAHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIEJICTBUM JIJIs1 OKPYKAIOILIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeJOBEYECKOM IesTENbHOCTH, STanoB €€
Pa3BUTUS W 3HAUYUMOCTU JUISI Pa3BUTUS LMBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUSI MUDA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue A1eiicTBUA:

BBISIBJISITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
00OBEKTOB, TOHSATUH, OTHOIICHWA MEXIy TMOHATHSIMHU, (OPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAILINH,
OCHOBaHMUSI /111 000OIIIEHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIEC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, IpeAsiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKIIOUYEHUN, YMO3AKJIFOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BbIOUpaTh crmoco0 pemieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHHUs, BBHIOMpAaTh HauOoyiee TMOAXOASAINHMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarejbLCcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMIMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00beKTa, SIBJICHUSI, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyITUpPOBaTh OOOOLICHHUS W BBIBOJABI IO pe3yJbTaTaM
OpOBEAEHHOTO  HAOMIOACHUS, UCCIENOBaHMs, OICHHWBAaTh  JIOCTOBEPHOCTH
MOJY4YEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TaKXkKe BbBIABUTATH
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIAATh eUIUTH WHPOPMAIMY, TaHHBIX, HEOOXOIUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3jIMYHbIX THUIOB, aHAIU3UPOBATh,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB HU
¢dbopm npencTaBieHus;

CTPYKTYpUpOBaTh MH(POPMALMIO, NPEACTABIATh €€ B Pa3sNUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduvecK;

OLICHUBATH HaAEKHOCTD uHpopMaIuu o CaMOCTOSITEJIbHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS

OOmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXACHUS B COOTBETCTBHUH C YCIOBUIMH U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BbIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M NMHACBbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAY PEIICHUs 3aJauH,
KOMMEHTUPOBATh NOJIYYECHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMHI,
npoOsiemMbl, pelaeMol 3aJaud, BbBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TOHCK
pELIEHHUsI, COIMOCTABIISTh CBOU CYXIEHUS C CYXKICHHUSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIM4Me M CXOJCTBO MO3UIHNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

NPEACTABIATh PE3YJIBTATHl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3EHTAllMU U OCOOEHHOCTEH ayIUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCcTBUSA
Camoopranusanus:



COCTaBIIAITh IJIAH, aJITOPUTM PELIECHUS 33/Ja4H, BHIOMPATh CIOCO0 pELIeHUs C
y4€TOM HUMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUI ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, YDMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  MO3HABATEJIbHOM  pedeKkcud Kak  OCO3HaHUS
COBEpIIaeMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJS TMpoliecca M pe3yiabTaTa pelieHus
MaTEeMaTUYECKOH 3a/1au;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3ybTaTa LIETU U YCIOBUAM, OOBICHATH TPUUUHBI
JNOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHMMAaTh U MCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paGoThl TpU pemeHUH Y4eOHBIX 3a4ady, MNPUHUMATh LEJdb COBMECTHOMU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiarhb
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U Pe3ylbTaT padOThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIINOJHATH CBOK 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJCHCTBHUSL.

IMPEJMETHBIE PE3YJIBTATDBI

K kony 10 kinacca o0yyaroniuiicss HAy4uTCs:

CBOOOJHO OMEPUPOBATh MOHIATUSMU: Tpad, MIOCKH rpad, CBA3HBIN Tpad,
nyTh B Tpade, Ienb, LUK, JEPEBO, CTENCHb BEPIIMHBI, JEPEBO CIy4ailHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: CIYYalHBIM OSKCIEPUMEHT (OTBIT),
ClIy4daiiHOE COOBITHE, PJIEMEHTApHOE ClIydalHOe COOBITHE (RJIEMEHTApPHBIN HCXO.N)
CIIy4aifHOTO  OTBITA, HAXOAWTHh BEPOSTHOCTH COOBITHA B  OMBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMYyIUPOBATH COOBITHSA: MEepeceueHne, 00bEeINHEHNE JaHHBIX
coOBITHH, COOBITHE, MPOTHBOMOJIOXKHOE [aHHOMY, HCIIOJIB30BaTh JHUArPAMMBbI
Diinepa, KOOPAWHATHYIO MPSAMYIO JUIsl PEIICHUs 3ajad, MOJIb30BaThCS (QOopMyIoi
CJIOKCHHSI BEPOSITHOCTEH NIl BEPOSITHOCTEH JIBYX M TPEX CITyYaifHBIX COOBITHIA,



ONEepUpOBaTh  MOHATHSAMHU:  YCJIOBHAasi  BEPOATHOCTb,  YMHOXEHHUE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, [EPEBO CIy4alHOTO SKCIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUHA C TOMOUIBIO MpaBUia YMHOXEHHS, IepeBa
CJIIy4allHOTO OIIbITA, HMCIOJb30BaTh (HOPMyJly IOJIHOM BEpOSATHOCTH, (HOPMYILY
baiieca npu pelieHuu 3a1ay, onpeAesaTh HE3aBUCUMOCTb COOBITHI IO opMyJie U
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

OPUMEHATh H3yYEHHBbIE KOMOWHATOpPHBIE (OPMYIBI A TEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApHbIX COOBITUH CIIy4allHOTO OIIBbITA, PEIICHUs
3a/1a4 110 TEOPUU BEPOATHOCTEH;

CBOOOZHO ONEpUpoBaThb NOHATUAMM: OWHAPHBIA  CIyYyalHBIH  OIBIT
(ucnblTaHuE), yCleX M HeyJada, HE3aBUCHMbIEC HCIBITAHUS, CEpUs HCIIBITAaHUMU,
HaXOAUTh BEPOSITHOCTH COOBITUH: B CEPUM HCIBITAHWNA 1O IMEPBOTO ycCIexa, B
CEpUM UCHBITAaHUN BepHyiu, B ONBITE, CBSI3aHHOM CO CIIydallHbIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OMEpUPOBATH MOHITUSIMH: CIydyaliHas BEJIMYMHA, PACIpE/eIeHHE
BEPOATHOCTEH, AuMarpaMma paclpeneieHusi, OWHapHas cioy4yaiiHas BeJMYHHA,
reoMeTpUIecKoe, OMHOMHUAIIBHOE PACIIPEICIICHUE;

OIIEpUPOBATh IOHATHUSIMHU: COBMECTHOE PACIPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOI'O PACHpPEIENICHUs JIBYX CIIydalHbIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXXIOM BEIWYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIyYallHBIX  BEIUYMH;CBOOOJHO  ONEPUPOBATH  MOHITHEM
MaTEMaTHYECKOTO 0)KMJIaHUS CIy4yallHOW BEJIMYUHBI (pacipeesieHus), IPUMEHSTh
CBOMCTBA MAaTE€MAaTHYECKOIO OXXUIAHUSA IIPU PEIIEHUM 3a1ad, BBIYUCIATH
MaTeMaTHYECKOE OKUJaHue OMHOMHUAJIBHOTO U FEOMETPUUECKOTO paclpe/IesICHUH;
CBOOOZHO OINEpPUPOBATh MOHATUAMU: JTUCHEPCUs, CTAaHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJWYMHBI, IPUMEHSATh CBOWCTBA AUCIEPCUU CIyYaWHOW BEIMYHMHBI
(pacupeneneHus) OpU PELICHUU 337ad, BBIYUCIATH JUCIEPCUI0 U CTaHIApPTHOE
OTKJIOHEHHE T€OMETPUYECKOr0 U OMHOMHUAIBHOTO PACIIPEAETICHUIA.

K konmy 11 kiacca o0yyaroniuiicss HAy4uTCs:

BBIUUCIISTH BHIOOPOYHBIE XaPAKTEPUCTUKU MO JAHHOM BHIOOPKE U OLIEHUBATH
XapaKTEPUCTUKU TEHEPATIbHOM COBOKYNHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapakTtepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUH U IPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, II0JIb3YSICh U3YYCHHBIMH PACIIPEICICHUIMY;

OPUBOJUTH  MpPUMEPBHl  3aJay, MNPUBOJAIIMX K  [IOKa3aTeIbHOMY
pacmpeneneHuo, 3axad, [PUBOJAIIUMX K HOPMaIbHOMY PAacIpeIeiIcHUIO.
OmnepupoBarh NOHATUAMM: (PYHKLHS IUIOTHOCTH BEPOSTHOCTU IIOKA3aTEIBHOIO
pacnpenenenus, PyHKUHs INIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO PACIIpENEICHMS,
(YHKIMS IUIOTHOCTH M CBOWCTBA HOPMAJIBHOIO PACIpPEAEICHUS;ONPEACIIATh
KOA(PGUITUEHT TUHEHHON KOPPEISIIH, BEIOOPOUHBINA KOAPPUIIUEHT KOPPEISAIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosnyecTBO 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne /i Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBarte/ibHbIC
padoThI padoTsbI pecypenr
1 DJIeMEHTHI Teopuu TpadoB 3
) Crny4aiiHbI€ OTIBITHI, CITy4aifHbIE COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Onepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. CII0KEHHE U YMHOKEHUE 5
BEPOSITHOCTEU. Y CIIOBHASI BEPOSITHOCTb.
He3saBucumplie coObITHS
4 DneMeHThl KOMOMHATOPUKU 4 1
Cepuu 1ociaen10BaTeNbHbIX UCTIBITAHUN.
5 Ucnbrranus beprnymnu. CiyqaiiHplii BEIOOP 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyualiHble BETMUHUHBI U paclpeesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

Ne i/

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3aK0H OOJIBIINX YHCET

OJIEeMEHThl MATEMATHYECKONM CTaTUCTUKHU

HenpepbiBHbIE ClTy4aliHbIEC BETUUUHBI
(pacmipenenenus), mokazaTeabHOE U
HOPMAJIbHOE PACIIPENETICHUS

Pacnpenenenue [lyaccona

CBs13bp MeXy CllydaliHbIMM BEIMYMHAMHU

O0001eHre U cucTEMaTU3aIMs 3HAHUN

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







HOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KonTtposabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

I'pad, cBsa3ubIN Tpad, mpeacTaBiIcHUE
3a/1a4¥ ¢ MOMOIIIbIO Tpada

Crenensb (BaJIGHTHOCTD) BepInuHbL. [1yTh B
rpade. Llenn v mUKIIBI

I'padsl Ha mIOCKOCTH. [lepeBo ciydaiiHOro

9KCIIEPUMEHTA

CrydaiiHble SKCTIEpUMEHTHI (OTIBITHI) U
CIIyqaifHbIe COOBITHS. DIIeMEHTapHbBIE
COOBITUS (MCXO/BI)

BeposiTHOCTB CitydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIT B OTIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMH

BeposiTHOCTB CitydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIT B OTIBITAX C
PaBHOBO3MO>KHBIMH 3JI€EMEHTAPHBIMU
COOBITUSMH

[Tepeceuenne, 00beIMHEHIE MHOXKECTB U
COOBITUH, TPOTHUBOITOIOKHBIE COOBITHS.
dopmyJia CIOKEHUS BEPOSITHOCTEH

VYcnoBHast BEpOSITHOCTh. Y MHOXKEHUE




BeposiTHOCTEN. DOpMmysta yCII0BHOU
BEPOATHOCTH

VYcnoBHast BEpOSITHOCTh. Y MHOYKEHUE

9 BeposATHOCTEN. PopMyiia ycI0BHOU
BEPOATHOCTH

10 dopmyJia MOJTHON BEPOATHOCTH

11 ®opmyna baiteca. He3aBucumblie coObITHS

12 Komb6uHaTopHOoe npaBUiIo YMHOXKEHHUSI.
[lepectanoBku u pakropuan

13 Yucno coueranuit. Tpeyronpuuk [Tackans

14 ®opmyna 6bunoma HeroToHa
Kontponbnas padota Nel: "I'padswi,

15 BEPOATHOCTH, MHOKECTBA,
KoMOuHaTopuka"
buHapHbIi ci1y4aiiHbIN ONBIT (UCIIBITAHUE),

16 ycnex u Heynauda. HezaBucrumeble
ucneiTanus. Cepusi HE3aBUCUMBIX
UCIBITAHUHN J0 NEPBOIO ycrexa

17 Cepust HE3aBUCUMBIX MCTIBITAaHUM J10
IIEpPBOTO ycrexa

13 Cepust HE3aBUCUMBIX UCIIBITAHUI
bepnymn

19 Cry4daifHbIi BBIOOp M3 KOHEYHOU
COBOKYITHOCTHU

20 [IpakTryeckast paboTa ¢ UCIOIB30BaHUEM
ANEKTPOHHBIX TAOJIHII

71 Cnyuaiinas BenuuuHa. Pacnpenenenue

BEpPOATHOCTEN. /[narpamma pacnpenencHus




22

Onepaum/l Hanqg CJIY‘-I&ﬁHBIMH BCIIMYHNHAMMU.
[Tpumepsl pactipenenenuil. bunapnas
Cly4aiiHasi BeJIMYMHA

23

I'eomerprueckoe pacupeneaeHue.
bunomMuanbHOE pacnpeneneHue

24

MaremaTH4yecKoe OKHIAHUE CITyYalHOI
BennuuHbl. COBMECTHOE pacIpeie/iCHHE
JBYX CIIy4alHbIX BEJINYHUH

25

HeszaBucumpblie cnydyailHble BETMUUHBI.
CBoiicTBa MaTEMAaTHYECKOTO OKAJAHUS.
MareMaTuueckoe oku1aHue OUMHAPHOM
CIIy4aiiHOM BETMYHHBI

26

MateMmaTtnyeckoe OXKUJaHue
T€OMETPUUYECKOTO U ONHOMHUATIBLHOTO
pacrnpeneneHuit

27

Jucnepcus U CTaHAAPTHOE OTKJIOHEHUE

28

Jucnepcust OMHaApHOU CIy4daitHOM
BeJMuKrHBI. CBOMCTBA JUCTIEPCUH

29

MareMaTH4eCKOe OXKHIaHUe MMPOU3BCACHUSA
" JUCIIEPCHUA CYMMBI HC3aBUCUMBIX
CHy‘IﬂﬁHbIX BCJINYNH

30

Jucrniepcusi OMHOMHAIBLHOTO
pacnpenenenus. [Ipaktuueckas paboTa ¢
UCTIOJIb30BAHUEM IICKTPOHHBIX TaOJIHIY

31

Jlucriepcusi M CTaHJAPTHOE OTKIIOHCHUE
TE€OMETPUUYECKOTO PaCIpeIeICHHUSI.
[TpakTudeckas paboTa ¢ UCIOIH30BAHUEM
ANEKTPOHHBIX TAOJIHII




32 O0001IeHYE U CUCTEMATU3 AU 3HAHUM

Kontponbnas padota Ne2: "McnbiTanust

33 bepuymnu. Criy4aiiHble BEIMUUHBI U 1
pacnpenenenus”
34 O0001IeHrEe U cCUCTEMaTU3allis 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabhbie
padoThI

IIpakTuyeckue
padoTsbI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTte/ibHbIE

pecypcsl

HepasenctBo Ueobnimena. Teopema
Yeosimena. Teopema beprysum. 3akoH
OOJIBIIIUX YHCEIT

HepasenctBo Ueobnimena. Teopema
Yeonimena. Teopema beprysum. 3akoH
OOJIBIITNX YHUCEIT

HepaenctBo Yeobbimena. Teopema
UYeoOrimeBa. Teopema bepuymnu. 3akoH
OOJBIINX YHCEeT

Br100pouHBIi METOT UCCIIeTOBAHMIA

[TpakTrdeckast paboTa ¢ HCITOJIb30BAaHHEM
AJIEKTPOHHBIX TAOJIHII

I'enepanbHasi COBOKYIHOCTb U CIydailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
xapakrepuctukamu. OLieHKa CPeTHET0 U
JUCIIEPCUU TEHEPATILHON COBOKYITHOCTH €
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHasi COBOKYIHOCTb U CIydailHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapakrepuctukamu. OLieHKa CPeHETo U
JUCIIEPCUU TEHEPATILHON COBOKYITHOCTH €
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHnBaHuE BEPOSTHOCTEH COOBITUI IO
BBIOOpKE

Craructuueckas runoresa. [Ipoepka
MIPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3YYEHHBIX pacIpelelICeHUN

10

Cratuctuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUIIOTE3 C MOMOILbIO CBOMCTB
U3Y4YEHHBIX pacIpeelICHUN

11

[TpakTrdeckast paboTa ¢ HCITOJIb30BAaHHEM
AJIEKTPOHHBIX TAOJIHII

12

[IpuMepsl HENPEPBIBHBIX CIIyYalHbIX
Benn4YUH. OyHKIUSA ITIOTHOCTU
BEPOATHOCTH

13

PaBHoMepHOe pacnipenenenue. [Ipumepsr
3a/1a4, IPUBOASALIMX K [T0KA3aTEIbHOMY U K
HOPMAJIbHOMY paclpeeIeHUIM

14

@OYHKIMS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeIbHOIO paclpeaeTIeHHs

15

(DYHKI_[I/IH IMJIOTHOCTHU BCPOATHOCTH
HOPMAJILHOTO PacIpe/IeTICHHSI

16

ITocnenoBarenbHOCTh OAMHOYHBIX
HEe3aBUCUMBIX coObITHi. [Tpumep 3anaun,
IpUBOAALICH K pacnpenencHuto [lyaccona

17

[TpakTrdeckast paboTa ¢ HCIIOJIb30BAaHHEM
AIEKTPOHHBIX TAOJIHII

18

KoBapuanus AByX ciiy4allHbIX BEJTUYHH.
Koaddurment koppensuuu

19

CoBmecTHbIE HAOMIOIEHUS IBYX BEIMYUH




20 Bri6opounslii k03 puineHT Koppensuun

71 Paznuuue Mexay TUHEMHON CBA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 JIuneitnas perpeccus

3 [IpakTruyeckast paboTa ¢ UCIIOIB30BAaHUEM
AIEKTPOHHBIX TAOJIHII
[IpencraBienre TaHHBIX C TOMOIIBIO

24 TaOJIMI] ¥ TUarpamm, OrrcaTeIbHas
CTaTHCTHKA

)5 OnBbITHI ¢ paBHOBO3MOYXHBIMHU
3JIeMEHTapHBIMU COOBITUSIMU

2 Brraucnenue BeposTHOCTEH COOBITHIA C
npUMeHeHHeM (popMyIT
Brruucnenue BeposTHOCTEH COOBITHI C

27 NpUMEHEHHEM TpapUUECKUX METOIOB:
KOOpJMHATHas NpsiMasi, 1epeBO,
nuarpamma Jiepa

28 CiyyaliHble BEJIMYMHBI U pacpeieSICHUS

29 MaremaTnueckoe OKUAaHuE CIy4ailHON
BEJTUYUHBI

30 MaremaTuueckoe OKuAaHue CIydaitHON
BEJTUYUHBI

31 Kontponbnas padota: "BeposTHOCTh U
craTucTuka"
Brraucnenue BeposTHOCTEH COOBITHIA €

32 npuMeHeHneM GopMyIl U rpapuyecKux
METO/I0B

33 Brraucnenue BeposTHOCTEH COOBITHIA €




npuMeHeHneM GopMyIl U rpapuyecKux
METOJIOB

34 MaremaTnueckoe OXUAAHUE CIydaiHON

BCJINYHHBI

CrnyualiHble BETUUMHBI U PacpeIeIICHUS.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero 001mero 00pa3oBaHus
pe3yJabrara
6 Teopust BEpOsATHOCTEN U CTATUCTHKA
6.1 YwuTath ¥ CTPOUTH TAOJIUIIBI M THATPAMMBI
62 OnepupoBarh  TOHIATUAMH:  CpeqHee  apuMeTHyecKoe, MeauaHa,
' HauOoJIbIlIee, HANMEHbIIIEE 3HAYCHUE, pa3MaX MAaCCHBA YMCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIA DKCIIEPUMEHT (OMBIT) U CIy4aifHOE
coOBITHE, DJIEMEHTApHOE COOBITHE (PJIIEMEHTAPHBIA HMCXOJ) CIy4aiiHOTO
6.3 OMbITa; HAXOJIWUThb BEPOSTHOCTM B OMNbITAX C PABHOBO3MOXXHBIMU
CIIy4aifHBIMU COOBITUSIMH, HAXOJUTh ¥ CPABHUBATH BEPOSITHOCTH COOBITHH B
M3YYEHHBIX CITy4YalHbBIX SKCIIEPUMEHTAX
Haxomute u ¢opMyaupoBath COOBITHS: TMepeceyeHrue u OObeTUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, TPOTHUBOIIOJIOKHOE JAaHHOMY COOBITHIO;
' NOJIH30BAThCS AMarpaMMaMu Diiniepa U GOpMYIIOi CIIOKEHHs BEpOSITHOCTEH
MIpU PELLICHUH 3a/1a4
OnepupoBaTh MOHATHSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IMOMOIIBIO TMpaBUiIa YMHOKEHHUS, C MOMOUIbIO
JIepeBa CIIy4allHOT'O OIbITA
6.6 [TpumeHsITh KOMOMHATOPHOE MPABWIIO YMHOKEHUS MIPH PEIICHUN 33129
OnepupoBaTh MOHATUSMU: UCIHBITAHUE, HE3aBUCHUMbIE HCIBITAHUS, CEpUs
6.7 UCTIBITAHUH, YCIIeX W HeyJada; HaXOIUTh BEPOSTHOCTU COOBITUH B CepuU
' HE3aBUCUMBIX MCHBITAHUM [0 TEPBOTO yclexa, HaXOAUTh BEPOSITHOCTH
coOBITHI B cepun ucnbITanuii bepuymnnu
6.8 OnepupoBaThb  MOHATUSAMHU:  ClydailHas  BeJIMYMHA, pacHpeeseHue
' BEPOSITHOCTEH, TMarpaMma pacrpeaeieHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJabrara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUH  CIy4alHOH  BEJIMYMHBINO
' pacnpeesieHHI0 UITH C TIOMOIIBIO JrarpaMmm
52 OnepupoBaTb MOHATHEM MAaTEMAaTHYECKOTO  OXUJAHUSA, IPUBOAUTH




IIPUMEPBI TOT0, KaK IMPUMEHSIETCS MAaTEMaTUYECKOE OXUIAHUE CIIy4alHOU
BEIWYUHBI, HAXOAWTh MAaTEMaTUYECKOE  OXHMIAHHE 110 JaHHOMY
pacrpeneeHuo
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NmeTth mpeaACTaBJICHHUEC O 3aKOHC OOJIBIIMX YHCEIT
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HmeTs npeacTaBiieHne 0 HOpMajabHOM pacrpeaeeHuu




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBienre TaHHBIX C MOMOIIBIO TabaUIl U uarpamm. CpenHee apudmeTndeckoe,
MeauaHa, HauOoJIblllee W HauMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHS U CTaHIAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

6.2

CryqaifHbIe SKCTIEPUMEHTHI (OTIBITHI) M CITydaiiHbIe COOBITHS. DIIEMEHTApHBIE COOBITHS
(ucxonmer). BeposTHOCTh CitydailHOTO COOBITHS. BIWM30CTh YaCTOTHIM BEPOSITHOCTH
coObITHil. CiydaiiHple OINBITHI C PABHOBO3MOXHBIMH DIIEMEHTAPHBIMH COOBITHSIMHU.
BeposiTHOCTH COOBITHI B OIIBITAXC PABHOBO3MOXKHBIMHU DJIEMEHTAPHBIMH COOBITHSIMU

6.3

Onepanuu Hag COOBITHSIMH: TEepeceueHue, OOBbEeIUHEHHE, MPOTHUBOMOIOKHBIC
coObITus. Jlnarpammel Diinepa. @opmynia CI0KEHUS BEPOSITHOCTEN

6.4

VYcnoBHas  BEpOSATHOCTb.  YMHOXEHUE  BEpOsATHOCTEH. JlepeBo  cily4ailHOro
sKkcriepuMenTa. @opmyria morHoi BeposTHOCTH. HezaBucuMblie COOBITHS

6.5

KoMmOunartopHoe mpaBmwio ymHOXeHHs. I[lepectaHoBku u  (daktopuan. Ywcio
coueranuii. Tpeyronbauk [lackans. @opmyna 6mHOoMa HproToHA

6.6

bunapHplii ciay4aiiHbI ONBIT (MCHBITaHUE), ycmex U Heyaada. HesaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITaHMM A0 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHymimn

6.7

Cnyuaiinas BenuunHa. Pacrnpenenenue BeposiTHocTed. JlMarpamMma pacmpeleneHHus.
[Ipumeps! pacnipeiesieHni, B TOM YHCIIE T€OMETPUIECKOe OMHOMUAIBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

Teopust BEpOATHOCTEN U CTAaTUCTUKA

5.1

YucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEJIMYMH: MAaTEMaTU4YECKOE OXHUIAHUE,
IOUCIEPCUsl M CTaHIAPTHOE OTKJIOHeHue. [Ipumepsl npuMeHeHUsT MaTeMaTUu4eCKOro
OKMJIaHHs, B TOM YHCIE B 3a7a4ax M3 IIOBCEIHEBHOM XU3HHM. Maremarudeckoe
OXKHJaHue OMHApHOH ciyyailHON BenMuuHBI. MaTreMaTHUecKoe OXHIAHHE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTuuecKoe OKUJIaHNUE U JUCIIEPCHSI TEOMETPUYECKOTO U
OMHOMMAJIBHOTO pacrpeieieHui

52

3akoH OOJBIIUX YHUCEN W €ro Pojib B HayKe, Mpupojae U odimecTtBe. Bribopounbrit
METO/]I UCCIICIOBAHUI
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[Ipumepsl  HENpEepBIBHBIX  CIIy4alWHbIX  BeaW4YuH. [loHsATHE O  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NpUBOAAIIME K HOpMaJIbHOMY pacnpezaeneHuto. [lonsarue o
HOPMaJIbHOM PACIIPENCICHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMpPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NIPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeJHEro 0011ero
o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, AIrOPUTMAMHU pELICHHS 3a7ad;
yMeHue (GOpMYJIHpPOBATh W ONEPHPOBATH MOHATHUSMH: ONpEICIICHHE,
aKkcuoma, TeopeMma, CIEACTBHE, CBOICTBO, NpPHU3HAK, JI0Ka3aTeIbCTBO,
PaBHOCWIIbHBIE (POPMYITHPOBKH; MPUMEHSITh UX; yMEHHE (HOPMYIHPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTH4YecKOW HHIYKIUH;
MPOBOJIMTH JI0KA3aTeNbHbIC PACCYKICHHS TIPH PEUICHUH 3a7a4, OIECHUBATh
JOTHYECKYI0  TMPAaBWIBHOCTh  PAcCYXIEHHWI; YMEHHE OIEepHpOBATh
MOHSITHSIMHA: MHOKECTBO, TIOJMHOKECTBO, OINEpaliil HajJ MHOXKECTBAMU;
YMEHHE UCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OTHMCAHUS PEATbHBIX MPOIECCOB U SBJICHUHM U MPHU PEIICHUH 3a7ad, B TOM
YHCcIie U3 IPYTHX YU4eOHBIX MPEJAMETOB; YMEHHE ONEPHPOBAThH MOHSATHIMU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHUE 3a/1aBaTh
M ONHUCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMH; MCIIOJIB30BaTh rpadbl Mpu

peuieHuu 3aa4y

VYMmenne OIICpHUPOBATH TIOHATUAMMU: HATYPAJIBbHOC 4YHCIIO, LEJI0C YHUCIIO,
CTETIeHb C IIeJBIM ITOKa3aTesieM, KOpEeHb HAaTypalbHOW CTENEHH, CTEIIEHb C
paluOHAaJIbHBIM IOKAa3aTeJICM, CTCIICHL C HCﬁCTBHTeHLHBIM IIOKa3aTcJIeEM,
JorapuM dUYHCIa, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIHHOTO YHCIIA,
OCTaTOK IO MOIYJIO, PAalMOHAIBHOE YHCIIO, HPPAINMOHATIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJbIX, PAlUOHAJIbHLIX, HeﬁCTBHTCHBHBIX
YKCeN, yMEHHE MCIIOJIb30BaTh MPU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00
JenUuTeNh W HauMeHblllee oOliee KpaTHoe, anroput™ EBkiamma npu
pelleHNH 3a7a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3WIIMOHHBIMH CHCTEMaMHU
CUUCJICHUSA, YMCHHUC BBIIIOJIHATH BHIYHUCIICHUC 3HA4YCHUU U HpeO6p330BaHHH
BBIPOKEHUM CO CTEeNeHsSIMU W Jorapudmamu, npeoOpazoBaHHs APOOHO-
palnuOHaJIbHBIX BI:Ipa)KeHPIﬁ; YMCHUC OIICpHUPOBATH IIOHATUAMMU:

MOCJIEIOBATENBHOCTD, apu(MeTHdecKass Mporpeccusi, TeOMeTpHUYECKas




nmporpeccusi, OCCKOHEYHO YOBIBAIOIIass TeOMETPUYECKas MPOTPECCHs;
YMGHI/IG 3aJgaBaTrb II0CJICAOBATCIbHOCTH, B TOM 4YHCJIC C IIOMOIIBIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEePUPOBATH MOHATHUSIMU: KOMIIJICKCHOE
qucio, COHpSDKéHHBIe KOMIIJICKCHBIC 4HCJIa, MO,Z[y.]Ib nu apFYMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amMcu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpamueckas); YMeETh
MPOU3BOAUTE apu(MeTHUeCKue IEHCTBHS C KOMIUIEKCHBIMHA YHCIIAMU;
HpI/IBO,Z[I/ITB HpI/IMepBI HUCIIOJIB30BaHUA KOMIIJICKCHBIX YHCCII, OHepI/IpOBaTI:
MOHATUSAMU:  MaTpuna 2X2 u  3x3, onpeneiauTenb  MaTpULbL,

I‘COMGTpH‘-I@CKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBarh MOHATUSAMU: palMOHAJIbHBIE, HPPALMOHAIIBHBIE,
MoKa3aTelbHble, CTENEHHbIe, JIOTapu(pMUUYECKHe, TPUTOHOMETPUUYECKUE
YpPaBHEHHS M HEPABEHCTBA, HX CHCTEMbl, YMEHHE OIEpUPOBATH
MOHATUSIMH: TOXJAECTBO, TOXKIECTBEHHOE Ipeo0pa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YpPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCThb
YpaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHME penlarb YpaBHEHHS,
HEPAaBEHCTBA U CHCTEMbl C IIOMOLIbKO Ppa3JIMYHBIX IMPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpoOM; IPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, MX CUCTEMBI JUIsl PEIIEHUS MaTEMaTU4YECKHX

3a[a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTeil HayK! U pealbHOM JKU3HU

YMeHue omepupoBaTh HOHATHUAMH: (YHKIOUS, YETHOCTh (YHKIUH,
NEPUOTUYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMHA, dKCTpeMyM (DyHKIUH, HauOoJbIllee W HAaMMEHBIIEE 3HAYCHUS
(GyHKIMK Ha MPOMEXYTKE, HempepbIiBHAs (DYHKIUSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas W BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUECKHNA U
¢u3uueckuif CMBICT TMPOU3BOJHOHM, TEepBOOOpa3Has, ONpeaenEHHbII
MHTErpaj; YMEHHE HaXOAWUTh AaCUMITOTHI rpaduka (GyHKIHH; yMEeHHE
BBIYUCIIATh  MPOU3BOAHBIE CYMMBI, IPOU3BEJCHMS, YACTHOTO U
KOMITO3MIMY (YHKIMH, HAaXOMUTh YpaBHEHHE KacaTelbHOH K TpaduKy
(GyHKIMU; YMEHHME HaXOIUTh MPOU3BOJAHBIE 3JIEMEHTAapHBIX (QYHKUUH;
YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO MUl HCCIEeNOBaHUS (yHKIUI,
HaXOJUTh HAWOONbIINE W HAUMEHBIIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpaguK MHOTOYICHOB C HCIOJB30BAaHHEM armapara MaTeMaTH4ecKoro
aHanu3a; MPUMEHATh TMPOM3BOJHYIO [UIS HAXOXICHHUS HAWITy4IlIero
pemieHnss B NPUKIAJHBIX, B TOM YHCJIE COLHAIbHO-)KOHOMUYECKUX H

bu3MYECKUX 3aavax; HaXOJUTh TUIOMIAIN U 00BEMBI QUTYP C TIOMOIIBIO




HHTErpaga;, HNpUBOAUTL HNPUMEPLI MATCMATHUYCCKOro MOACIUPOBAHUA C

noMoIsio A depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: TpaduK QYHKIUHU, oOpaTHas QyHKIIHS,
KOMITO3HIMS (YHKIMK, JUHEHHas (yHKIUSA, KBaapaTudHas QYHKIHS,
paumoHanbHas (QYHKLIMSA, CTerneHHas (QYHKIHA, TPUTOHOMETPHUYECKHUE
byHKIIMKA, OOpaTHBIE TPUTOHOMETpPUYECKHE (PYHKIIMH, TMOKa3aTesbHAs W
jgorapupmuueckass (yHKIHH; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBIIOJHATH  IpeoOpa3oBaHusi  TpadukoB  QyHKIHH,
UCTIOJIb30BaTh TPaQUKH IS W3YYEHHUS MPOLIECCOB W 3aBUCHUMOCTEH, IpHU
peleHny 3a1ad U3 APYruX Y4YeOHBIX MPEIMETOB W 3a1ad U3 pPeaNbHOU
KU3HU; BBIpAXaTh (OpMyllaMHd 3aBUCUMOCTH MEXIY BEITUYHHAMU;
WCITOJIh30BaTh CBOWCTBA M Tpaduku (YHKIMHA IS PEIICHUs] YpaBHEHUM,
HEpaBEHCTB M 3a/ady C MapaMeTpaMu; U300pakaTb Ha KOOPAMHATHOU

IJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBbIE 3aJauyd pa3HBIX THUMOB (B TOM YHCIE Ha
IPOIIEHTHI, JOJM M YacTW, Ha JABIKEHHE, paboOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33aJlaud U3 O0JIaCTH YNpaBiIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHAHCAMH); COCTaBJIATH BBIPAKEHUS, YpaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBl N0 YCIOBHIO 33/1a4d, HUCCIENOBATHh IOJYYEHHOE pEUIEHUuE H
OLIGHUBATh MPaBAONOJAOOHOCTh pE3yJbTATOB;, YMEHHE MOJEIUPOBATH
peanbHble CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATH BBIPAXKCHMS,
YpaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3a/1a4y, UCCIEA0BaTh
MOCTPOCHHBIE ~ MOJEJIM C  HUCIOJb30BaHWEM  ammapara  aireOpsl,

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apupMeTHUecKoe, MeauaHa,
HauOoJpIllee U HaMMEHbIIee 3HAUEHUs, pa3Max, JUCIEePCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHe H3BIIEKaTh, WHTEPIPETUPOBATH
UH(OpPMaLMIO, IPEJCTABICHHYIO B Ta0NMIIaxX, HAa JUarpaMmmax, rpadukax,
OTPaXKAIOLIYI0 CBOWCTBA PEaJbHBIX MPOLECCOB U SBICHUI; MPEICTABIATh
UHPOpPMALIMIO C TOMOIIbIO TaOMUI] M JAMarpamMM; HCCIIEIO0BaTh
CTaTHCTUYECKHE [aHHbIE, B TOM YHCIIE C IMPUMEHEHHEM TpapUuecKIX
METO/IOB U AJIEKTPOHHBIX CPENCTB; rpa)uuecKu UCCIEeI0BaTh COBMECTHBIE

HAOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCeUBaHUs U JIMHEHHON perpeccun

YMenue onepupoBaTh MOHATUSAMHU: CIYYalHBIM ONBIT M CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpaQHUUECKUX METOMIOB; INPHUMEHSTh
(GOpMyNbI CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (Gopmyny MOIHOM
BeposTHOCTH, hopmyny beprysmm, koMOMHaTOpHBIE (AaKTHl U (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEAbHBIX COOBITHH; yMEHHE OIepUpPOBAThH
NOHATUSMH:  CIIydaiiHass BEIIMYMHA, paclpelesieHHe BEpOSITHOCTEH,
MaTeMaTHYeCKOe OXHJIaHWEe, IUCIEPCHs W CTaHJAPTHOE OTKIOHEHHUE
ClyuallHOW  BENWYHMHBI, (QYHKIHH  paclpenesieHus] ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKa3aTeIbHOTO0 U HOPMAIBHOTO PaCHpeIeICHHI; YMCHHE
UCTIOJIF30BaTh CBOMCTBA M3YYECHHBIX pacHpeAeieHUI I PElICHUs 3ajad;
3HAKOMCTBO C HNOHATUAMHU:. 3aKOH 6OJII>H_II/IX YHUCCJ1, MCTOAbI BBIGOpO‘IHBIX
UCCIIC/IOBAaHMIA;, YMEHWE TPUBOJIUTH IPHUMEPHI TPOSIBICHUS 3aKOHA
6OJII>H_II/IX YUuCCll B MNPUPOJHBIX H O6IJ_[€CTBCHHBIX SABJICHUAX, YMCHUC
OIIEPHPOBATH TOHATHUAMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COYCTAHHM,
YUCIIO  TEPecTaHOBOK; OwmHOM  HpOTOHA; yMeHHME  TPUMEHATH
KOMOWHATOPHBIE (aKThl U PACCYKACHUS IUIsI PEHICHUs 33a[a4; OICHUBATh
BCPOATHOCTU PCAIBHBIX COGBITHﬁ; COCTAaBJIATh BECPOATHOCTHYIO MOJCIIbL U

MHTEPIPETUPOBATH MOTYUSHHBIN pe3ybTaT

YMeHue onepupoBaTh IOHATHSAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYHMHA yIia, IJIOCKUN YroJjl, [BYIPAHHBINA
yroJI, TPEXTPAaHHBIM Yroj, CKPEeIUBAOIUECs IPsIMbIE, apauIeIbHOCTh U
NEPHEHAUKYIIAPHOCTD IPSAMBIX M IIJIOCKOCTEM, Yroa MEXKIy MpPSIMbIMH,
yroJl MeXAy TMpsAMOHM M IUIOCKOCTBIO, YrOJI MEXAY INIOCKOCTSAMH,
paccTrosiHue OT TOYKU [0 IUIOCKOCTH, PACCTOSHHUE MEXKAY IIPSMBIMH,
pacCTOsSIHUE MEXAY IUIOCKOCTAMH; YMEHHE HCIIONIB30BaTh IIPH PEUICHUH
3aa4 M3ydeHHbIe (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE OILECHHBATDH
pa3Mepbl OOBEKTOB OKpPY)KAIOLIEr0 MHpa; CTPOUTh MaTeMaTU4ecKHe
MOJEINA C IIOMOILIBIO TE€OMETPUYECKUX IOHATHM M BEJIMYUH, pELIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUE 3a1a4n

10

YMeHne omnepupoBaTh MOHATHIAMH: IUIOMIAAb (UTYPHI, 00BEM (QUTYPHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOT'OrpaHHUK, CCYCHHC MHOI'OI'paHHHUKA,
Ky0, mapajuienenuries, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, LUIMHIpP, KOHYyc, map, chepa, miomanb cdepsl, IMIIOMIATL
MOBEPXHOCTH THPAaMUIBI, MPHU3MBI, KOHyCa, HWIHHIApPA, O00BEM KyOa,
IPsAMOYTOJIBHOIO Mapajulelenunena, NUPaMUuAbl, IPU3MBI, LUIUHIPA,
KOHYycCa, Imapa, pa3BEpTKa IMOBEPXHOCTH, CEUCHHS KOHYca W LHJIMHIPA,

napaujiC/ibHbIE OCH HWJIX OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicss cdepbl, MWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEeueHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpaleHUs, UX CEUYEHHUs], B TOM YHCJIE C TOMOILIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTETHHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4yaeMbIX (QUTYp, BBIIABUTATh TMIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBBIBATH HIIU
OmpoBepraTb HX; YMEHHE NPOBOAUTH KiaccUPUKanuioo Guryp Imo
pa3IMYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMBIE JIOTIOJHUTENIbHBIC

TIOCTPOCHHSI

11

YMeHne onepupoBaTh MOHATHUSMH: JBIDKEHHE B MPOCTPAHCTBE,
napanneanblﬁ MNEepeHOC, CUMMCTPHA HaA IJIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMMOJ00HBIE (QUTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE U TMOAOOHbIE (UTYpHI, B TOM YHCIE B HpPUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJI30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
peuieHrun 3aJiad4; HaXOAUThb TICOMCTPHUYCCKUC BCIMYUHLI ([[.HI/IHa, yroua,
JI01ab, 00BEM) TIPH PEIICHUH 3a7a9 U3 APYTUX YYEOHBIX MPEIMETOB U
u3 peaHLHOﬁ KU3HU; YMCHUC BBIUYUCIIATL T'COMCTPUUCCKHUEC BCINMYUHLL
(nmuHa, yroiy, IUIOMANAL, OOBEM, IUIONIAAL TOBEPXHOCTH), HCIIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOAbI, B TOM 4YHUCJIC: IUIOIIAZb IMOBCPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; o0béM Kyoa,
IpAMOYT'OJIBHOI'O  HIapajiiCiCruieaa, IMupaMubl, I[IPU3MbI, OUWIWHAPA,

KOHYCa, 1l1apa; yMEHHUEe HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYDP

12

YMeHue onepupoBaTh HNOHATHUAMHU: MPSMOYTOJIbHAsI cHCTeMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3lIoKeHHWE BeKTopa Mo 0a3ucy,
CKaJsipHOE TMPOW3BEJCHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXIY
BEKTOPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO]

AJId pCHICHU Tr€OMCTPHUICCKUX 3ada4 U 3a/la4 ApYTUux y‘IGGHBIX npeamMeToB

13

YMeHne BRIOMpATh MOAXOMSIIAA METO JJIS PEIICHUS 3a/1auu; TOHUMaHHE
3HAUMMOCTH MAaTE€MAaTHKA B W3YYCHHU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, YMEHHE pAaclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHI MATEMATUUECKHUX

OTKPBITUIA POCCUUCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COJAEP KXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblil 3JIeMEHT COepP/KAHUA

Yucna ¥ BEIUHCIIEHUSA

1.1

HaTypaJIBHBIe U OCIbIC YHCIIa. HpI/I3HaKI/I JACIIMMOCTH LCJIBIX YHUCCII

Pammonanbubie  yncna. OOBIKHOBEHHbIE W JIECATHYHBIE JApPOOHM, MPOLEHTHI,

12 OeCcKOHEeUHbIE TIEPUOUUECKUE IpOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOM cTereHu. J{eHCTBUS ¢ apuMeTHIeCKUMHU
' KOPHSIMU HaTypaJbHON CTENEHH
L4 Crenens c 1enbIM okaszaresieM. CTeneHb ¢ pallMoHabHBIM NTOKa3aTeneM. CBoicTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTaHI'€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MbI
JletictButenbHble 4ucia. ApupMETHYECKHE OIepalud ¢ JICUCTBUTEIbHBIMU
1.7 yucinamu. [IpubnuxEHHbIEe BHIYUCICHUS, TPaBUiIa OKPYTJICHHs, TPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUMN
1.8 [IpeoOpazoBanue BeIpaKEHHIA
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenbie U APOOHO-PAIIMOHAIBHBIC YPABHEHUSI
2.2 HppannonalibHbIC YpaBHEHHUS
2.3 TpuroHomeTpuyeckre ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapUMUUECKUE YPABHEHHUS
2.5 [lenbie 1 poOHO-palMOHATIBLHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEeHCTBA
2.7 [TokazaTenbHbIC U JOoTapuhMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckre HEpaBEeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IapamMeTpaMu
2.11 Marpuna cucTeMbl TMHEHHBIX YpaBHEeHUH. OnpeaeauTenb MaTPHULbI
3 OyHKIUHU U TpaduKu




Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['padux dynxknumu. B3ammsao oOpartHbie

> ¢yukunu. YétHeie n HeuéTHBIe QyHKUMU. [lepruoanueckue GpyHKINHN
OOnactp ompeneneHuss M MHOXECTBO 3HadeHMi ¢yHkuuud. Hymun ¢dyHkmmm.
39 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauGomnbliee M HauMeHblee 3HAaYCHHE
GYHKIIMH Ha IPOMEKYTKE
13 CrenenHass (yHKOHMS C HaTypajdbHBIM M IIeJbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckast QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcumMnToThl rpadukoB Qynknuii. CpoiicTBa  QyHKIHIH,
' HETpEPHIBHBIX HA OTPE3Ke
3.7 ITocnemoBaTebHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEN0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. opmysa CI0XXHBIX IPOLIEHTOB
4 Hauana matemaTudyeckoro aHaausa
4.1 [TpousBoanas pynkmuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHnenre TPOWU3ZBOAHOW K UCCIENOBaHMIO (PYHKIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOONbIIEro U HaMMEHbIEro 3HaueHus (QyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. Uaterpan
5 MHoxecTBa 1 JOTHUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTD M CTaTHCTHKA
6.1 OnucareyibHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 OuUrypsl Ha MIOCKOCTH
7.2 [TpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTHU BpaIICHUS
7.5 KoopaunaTsl 1 BEKTOpBI
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Bricouxunt U.P., Amenko 1.B. MaremaTtrka. BeposiTHOCTh U CTATUCTHKA.
10—-11 xnaccel. ba3oBsliil 1 yriayOJeHHbBIH YPOBHHU.
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