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MNOACHUTEJIBHASA 3AIIMCKA

VYuebHbiii Kypc «BeposSTHOCT, M CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS
SBJIIETCSI TPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca
yriIyOIE€HHOTO YPOBHS Ha YPOBHE CpeaHEro ooiiero oopazoBanus. Y 4eOHbII Kypc
npeaHazHayeH Uit GOpMHUPOBAHMS Y 00YHAIOIIMXCSl CTATUCTUYECKON KYJIbTYphI U
MNOHMMAHMS POJIM TEOPUU BEPOSTHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YUYEHUs CIyYalHBIX COOBITHM, BEIWYMH W TMpoleccoB. [Ipu u3ydeHun Kypca
o0OoramarmTcsi TPEeACTaBICHHUS OOydYalomMXcs O METOoJaX MCCIEOBaHUsA
U3MEHYMBOTO MHUpPA, pa3BUBACTCS MOHMMAaHHWE 3HAYUMOCTH U  OOILIHOCTU
MaTEMaTUYECKUX METOJOB NO3HAHUS KaK HEOTHEMJIEMOM 4YaCTH COBPEMEHHOI'O
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopnepkaHue y4yeOHOro Kypca HaNpaBlI€HO Ha 3aKpelieHue 3HaHuM,
MOJIYYCHHBIX MPU U3yUYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs, U
Ha Pa3BUTHE MPEACTABICHUA O CIIy4ailHbIX BEJIIMYMHAX U B3aUMOCBA3AX MEXKAY
HUMU Ha Ba)KHBIX MPUMEpaX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYkKAIOLIErO
mupa. B pesynbrare y 00y4aromuxcs 10KHO CpOPMUPOBATHCS MPEJICTABICHUE O
HanOoJiee yOTpeOUTEIbHBIX U OOIIUX MATEMAaTHUYECKUX MOJEIISAX, UCIOIb3YEMBIX
JUIS ~ ONMHUCAHUS  aHTPONOMETPUUECKUX U JeMorpaduyecKkux  BEJIUYHH,
NOTPEIIHOCTe B PA3IMYHBIE pPOJAa M3MEPEHUsX, JUIMTEIbHOCTH O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUI U MPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30d Jis OCBOSHUSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CIEIMAIMCTAM HE TOJBKO MHXKEHEPHBIX
CIEUUAJBbHOCTEM, HO TAKXE COLHUAIBHBIX M IICUXOJOTMYECKHX, IOCKOJBKY
COBpEMEHHBIE OOIECTBEHHbIE HAYKH B 3HAUUTEIHLHONW MEpE HCIOJIb3YIOT amnmapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHYyI0 YacTh Y4eOHOro Kypca 3aHUMAaeT
o0OcyX/eHre 3aKkoHa OoJIbIIMX Yuceld — (YHAAMEHTAJIbHOTO 3aKOHA MPHUPOIBI,
UMEIOLIET0 MaTEMaTUYECKYI0 (popMaIn3aluIo.

B cooTBeTcTBUMM C yKa3aHHBIMH LEJIAMU B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTP M CcTaTHCTHMKAa» Ha YIrIyOJNEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
cozepxarenbHble TUHUU: «CiydaiiHble cCOOBITUS U BEpOATHOCTH» U «CilydailHbie
BEJIMYMHBI U 3aKOH OOJIBIIUX YHCEID.

[ToMrMMO OCHOBHBIX JIMHUUA B y4€OHBIH KypC BKIIIOUEHBI 3JEMEHTHI TEOPHUU
rpagoB M TEOPUHM MHOXKECTB, HEOOXOAUMBIC JJIsi TMOJHOLEHHOTO OCBOCHHUSA
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYPCOB.

Copnepxanue nuHUM «CrydaiiHble COOBITHSI M BEPOSTHOCTH  CIIYXKUT
OCHOBOU 1711 (popMHUpOBaHUS TIPEACTABICHUN O pPACTIPEICICHUN BEPOSITHOCTEH
MEKly 3HAYCHHUSAMH CIly4alHbIX BEIMYMH. Ba)KHYIO 4acTh B 9TOM COAEPKATEIBHOU
JIMHUY 3aHUMAET U3yUYeHUE F€OMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeAesieHU U



3HAKOMCTBO C MX HEINPEPHIBHBIMU aHAJIOraMu — IMOKAa3aTeJIbHbIM U HOPMAaJIbHBIM
pacnpeneneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMUA  CIy4YallHBIMM BEJIWYMHAMU U
pacHpeneNeHus MY, aKIEHTUPYIOT BHUMAaHUE OOY4YalOIIMXCSl Ha ONHUCAHUM MU
U3YYEHUHU CIy4alHBIX SBJICHUN C MOMOILBIO HENpephIBHBIX (yHKIUI. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEAECICHUSIM.

B yuebHOM Kypce mpemycMaTpuBaeTcss O3HAaKOMUTEIbHOE HM3YUYEHHE CBS3H
MEXIy CIy4yallHbIMH BEJIMYMHAMU M ONMCAHHE OJTOM CBSI3U C ITOMOIIBIO
KO3 puIMEHTa KOpPpENsLMU M €ro BbIOOPOYHOIO aHajora. OTHU DJIEMEHTHI
COJIep’KaHus pa3BUBAIOT TeMY «JluarpaMmbl pacCEUBAHUSD), U3yUEHHYIO Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, U BO MHOTOM OIMPAIOTCSl Ha CBEACHUS U3
KypCOB aireOpbl U TEOMETPHH.

Emé oamH »osneMeHT  coaepXkaHMs, KOTOpBIM  IpeiaraeTcss  Ha
O03HAKOMHUTEJILHOM YPOBHE — IIOCJIEJIOBATEIbHOCTh CIy4YalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOMINX B €AUHUIYY BpeMeHH. O3HaKOMJICHHE C pacHpeeIeHueM
BEPOATHOCTEM KOJMYECTBAa TAaKUX COOBITUH HOCHUT DPa3BUBAIOLIUN XapakTep U
ABIIACTCS AKTYaJIbHBIM JUJISl OyaylIuX aOMTYpHEHTOB, MOCTYHAIOMIMX Ha y4eOHbIE
CHEIMAJIBHOCTH, CBS3aHHBIE C OOILIECTBEHHbIMH HayKaMH, IICUXOJOTHEN U
YIPaBICHUEM.

Ha wu3yuenune yuebHOro Kypca «BeposTHOCTP W CTaTHCTHKa» Ha
yriayOneHHoM ypoBHE oTBojauTcsi 68 uacoB: B 10 kmacce — 34 uvaca (1 gac B
Heneno), B 11 knacce — 34 yaca (1 gac B Heenio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

I'pad, cBsa3ubI rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS )
BepiuHEL. ['padsl Ha mtockocTh. JlepeBbs.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U Cy4YalHble COOBITUSI. DJIEMEHTAPHBIE
coObITust (Mcxonbl). BeposTHOCTH CitydallHOTO COOBITHA. BAM30CTH 4YacTOTHl U
BeposiTHOCTH ~ coObiTui.  Ciy4ailHbile  ONBITHI ¢ PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Onepatuu HajJ COOBITUSMU: MepecedeHue, 00beJMHEHUE, TPOTUBOIIOIO0KHBIE
coowiTus. JInarpammel Ditnepa. Dopmyna ciioKeHHs] BEpOSTHOCTEH.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEH. JlepeBo ciaydaiiHOro
skcniepumenTa. Gopmyna nosHoM BeposatHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaiiHbIil onBIT (MCIIBITAHUE), YCIIEX W Heyaauda. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUNA 10 MepBoro ycrexa. [lepecraHoBku
u (axtopuan. Yucno couertanmii. Tpeyrompnuk Ilackans. dopmyna OuHOMa
Hprorona.

Cepust He3aBUCUMBIX HucnbITaHuM bepuymiu. Crny4aliHbli  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  [uarpamma
pacnpenenenus. Onepanuu Haja CllydalHBIMUA BeMYMHaMu. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

CoBMeECTHOE pacHpenesieHUe JBYX Ciy4dalHbIX BeluuyuH. HeszaBucumbie
CIIydallHble BEIMYMHBL.MAaTEMAaTUYECKOE OXKHUAAHUE CIIYYalhHOU BEJIIMYHUHBI
(pactipenenenusi). Ilpumepbl  OpUMEHEHUS  MATEMATUYECKOTO  OKUJAHUSA
(cTpaxoBaHue, Jjorepes). MaremaTudyeckoe OXUIaHHEe OHHAPHOM CiIy4ailHON
BEJIMYMHBL. MaTeMaTndyeckoe OKHJIAHHUE CYMMbl  CIyYallHbIX  BEJIMYHH.
MaremaTtnueckoe 0XKUJaHUE FEOMETPUYECKOTO U OMHOMHAIILHOTO
pacnpeneneHuu.

Jlucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIIyYalHOM  BEJIMYHUHBI
(pacnpenenenus). Jlucriepcust OMHApHOM CcllydaliHON BeIMYMHBI. MaTtemMaTu4eckoe
O0KUJAHUE TMPOU3BEIAEHUS M JUCIEPCUS CYMMBbl HE3aBUCHUMBIX CIyYalHBIX
BenuuuH.  [lucnmepcuss M CcTaHZapTHOE  OTKJIOHEHHE  OMHOMMAJIBHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE T'E€OMETPUYECKOTO
pacrpenencHusl.

11 KJIIACC



HepasenctBo YeOriméBa. Teopema YeOwiméBa. Teopema bepuymnu. 3akon
Oonpmimx  uyuced.  BwiOopounslii  Merox — uccnenoBaHui.  Bribopounbie
xapakTepucTuku. OneHNBaHUE BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka npoCTENIIMX TUITOTE3 C TIOMOIIBIO U3YYEHHBIX PACIIPENCIICHUN.

HenpepbiBHbIe ciydaiiHbie BelW4uHbL. [Ipumeppl. DyHKOHUSA IUIOTHOCTH
BEPOSTHOCTU pacmpenesieHus. PaBHOMEpHOE pacnpelnesieHHe U €ero CBOMCTBA.
3ajauun, NpUBOJSILNE K [TOKA3aTEIbHOMY paclpeeieHu0. 3a1aqn, IPUBOISIINE K
HOPMAJIBHOMY  pacIpeAcICHHUIO. OyHKIMA IIJIOTHOCTH BEPOSITHOCTH
IIOKA3aTeNbHOIO pacnpeesieHus1, (PyHKIHUS IJIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO
pacnpeneneHnsa. QyHKIUA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amaum,
IPUBOJAIINE K pacnpenesennto Ilyaccona.

KoBapuauust 1Byx caydaiiHblx BenmuuH. Koapduuument nuHelHON
koppemsiiui.  CoBMecCTHble  HAOMIOJEHMS  JABYX  BEIMUMH. BbIOOpOYHBIN
kodhurmeHT xoppemsiuu. Paznuune Mexmy JMHEWHOW CBS3bI0 U MPUIMHHO-
CJIEACTBEHHOMU CBA3bI0. JIMHENHas perpeccusi, METOJ HaMMEHBIINX KBAIPaTOB.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JI€Ha  POCCHMCKOTO  00IecTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAaHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHKH, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IOBEJCHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1ad, PEIICHUNA, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTAaHWE, COAITAHCHUPOBAHHBIN PEXKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndeckass akTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpec K
paznuyHbiM  chepaM  TPOPECCHOHALHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  AKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITHS
HAa TIPUMCHCHHE MATeMATHYEeCKUX 3HAHWK I pemieHus 3amad B 00J1acTu
OKpYXarlUel Ccpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIEN CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOM MJesATEebHOCTH, JTaroB €&
pa3BUTUA W 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJorunueckue a1eiicTBHA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHATUH, OTHOIICHWA MEXAy TMOHATHSIMH, (OPMYIHPOBATH
OTIpE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKIACHHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3anayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMMA ¢ y4ETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NPOBEAEHHOTO  HAOMIOACHMSA, UCCIEJOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTDH
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
IPEJNOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM mpencraBieHus;

CTPYKTYpUpOBaTh MH(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJILHO
cOpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0mmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTb NOJACHCHHUA 110 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOM TEMBI,
npoOJIeMBbI, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pedieKkcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Ipoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBUIYaTLHON
paboThl mpu pemeHnH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiisiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U Pe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPyNMNOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

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

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: CIYYalHBIM OSKCIEPUMEHT (OTBIT),
CIy4aiiHO€ COOBITHE, PJIEMEHTApHOE CllydaliHOe COOBITHE (JIEMEHTAPHBIN HUCXO])
CIIy4aifHOTO  OTNbITA, HAXOAWTh BEPOSATHOCTH COOBITHA B  OMBITAX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMyIUPOBATH COOBITHS: MEepeceueHue, O0bEeINHEHNE JaHHBIX
coOBITHH, COOBITHE, MPOTHBOMOJIOKHOE [aHHOMY, HCIIOJIb30BaTh JIUArPAMMBbI
Diinepa, KOOPAWHATHYIO MPSAMYIO JUIsl PEIICHUs 3ajad, TOJIb30BaThCS (OpMyIIoii
CJIOKCHHSI BEPOSITHOCTEH JIJIs1 BEPOSTHOCTEH ABYX M TPEX CIYYaHBIX COOBITHI;



ONEpUPOBaTh  IMOHATHIMU: YCIOBHAsl  BEPOATHOCTb,  YMHOKCHHE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, [EPEBO CIIy4alHOTO SKCIEPUMEHTA,
HaXOJUTh BEPOSTHOCTU COOBITHMII C NOMOIIBIO MpaBHUJa YMHOXEHUS, JI€peBa
CIIy4ailHOTO OIIbITA, HMCIOJIb30BaTh (HPOPMyJly IOJIHOM BEpOSATHOCTH, (HOPMYILY
baiieca npu peleHuu 3az1ay, oNnpeAesaTh HE3aBUCUMOCTb COOBITHI IO opMyJie U
10 OpraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

OPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (POPMYIBI A TEPEUNCICHUS
AJIIEMEHTOB MHOXKECTB, 3JIEMEHTApHBIX COOBITUH CIIy4allHOTO OIIBbITA, PEIICHHUS
3a/1a4 110 TEOPUU BEPOATHOCTEH;

CBOOOAHO ONEpUpPOBATh NOHATUAMU: OWHAPHBIA  CIy4alHBIA  OIBIT
(ucblTaHuE), yCIIeX M HeyJada, HE3aBUCHMbIEC HWCIBITAHHS, CEpUs HCIIBITAaHUM,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEPUHM HCIBITAHUNA O IMEPBOrO ycCIexa, B
CepUHU HUCIBITaHUM bepHyiin, B OMbITE, CBA3aHHOM CO CIy4YailHbIM BBIOOpOM M3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEpUPOBAaTh MOHATHUSAMU: ClydaiiHas BEJIMYMHA, paclpeleseHue
BEPOATHOCTEH, AuMarpaMMa pacrpeneieHusi, OWHapHas cioy4yailHas BeJIWYHHA,
reoMeTpHuUecKoe, OMHOMHAIILHOE paclpeiesieHue;

ONEPUPOBATh IOHATHIMHU: COBMECTHOE pACIpPEIECICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOI'O PACHpPENENICHUs IBYX CIIydalHbIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXKIOM BEIWYUHBI, OIPEICICHUS
HE3aBUCHMOCTH  CIy4YallHbIX  BEJIMYMH;CBOOOJHO  OMNEpUPOBATH  MOHATHEM
MaTEMaTHYECKOTO 0>KMJIaHUs CIIy4yallHOW BEJIMYUHBI (paclpeesieHus), IPUMEHSTh
CBOMCTBA MATEMATHYECKOTO OXHUIAHUSA IIPpU PpEIIEHUM 3a/1ad, BBIYHUCIATH
MaTEMaTHYECKOE OKUJaHEe OMHOMHAIBHOTO U FEOMETPUUECKOTO Pacpe/IeIICHUH;
CBOOOZHO OINEpPUPOBaTh MOHATUAMHU: JTUCHEPCUs, CTAHIAPTHOE OTKJIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IIPUMEHATH CBOWCTBA JMCIEPCUU CIIyYaWHOW BEJIIMYHHBI
(pactipeiesieHusi) TPU PEIICHUU 3a/1ad, BBIYUCIATH JUCHEPCHI0 U CTaHAApTHOE
OTKJIOHEHHE FT€OMETPUUYECKOT0 U OMHOMHUAIBHOTO pacIpe/iesICHUN.

K koniy 11 kiacca oGyyaroniuiicss HAQy4uTCs:

BBIUUCIISTH BHIOOPOYHBIE XaPAKTEPUCTUKU MO JAHHOM BBIOOPKE U OLIEHHUBATH
XapaKTePUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUH U IPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3BI, II0JIb3YsICh U3yYCHHBIMU PACIPEICICHUSIMU;

IPUBOAUTH  IPUMEPHI  3a4a4, IPUBOMAIIMX K  IIOKAa3aTEIbHOMY
paclpeneneHuro, 3a1ad, OPUBOAAIIMX K HOPMAJIbHOMY PacCIpeieieHUIO.
OnepupoBarh NOHATUAMM: (PYHKLHUS IUIOTHOCTH BEPOSITHOCTU IIOKA3aTEJIBHOTO
pacnpenenenus, pyHKIUs INIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO PACIIpENEICHMS,
(YHKIUS IUIOTHOCTH M CBOWCTBA HOPMAJIBHOIO PACIPEAEICHUS;0NPEAEIIATh
KO3 GUIIUEHT JTUHEHHON KOPPEISLIH, BEIOOPOUHBINA KOAPDUIIUEHT KOPPEIALUU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m Kontpoabusie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 DeMeHTHI Teopuu rpagos 3
) Cry4aifHbIC OTIBITHI, CITyJaifHbIE COOBITUS U 3
BEPOSATHOCTH COOBITUI
Onepanuu HaJ MHOXKECTBAMU U
3 coObITusiMu. Clio’kKeHHEe U YMHOKEHHE 5
BEPOATHOCTEM. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumeble coObITHS
4 DIeMEHTH KOMOMHATOPUKH 4 1
Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUH.
5 Ucnsitanus beprymnnu. Ciny4aiinslii BeIOOp 5
13 KOHEYHOU COBOKYITHOCTH
6 CiyyaliHble BEJIMYMHBI U pacIpeIeICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 0




11 KJIACC

HanmeHoBaHMe pa3jeioB U TeM
NMPOrpamMMbl

Ne i/

KoanuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

3aK0H OOJBIINX YUCET

DIeMEHTEI MATEMATUYECKON CTATUCTUKHU

HenpepsiBHBIE CilyyaliHbIE BETUYUHBI
(pactipenenenusi), moKa3aTeIbHOE U
HOPMAJIbHOE paclpeeieHus

Pacnpenenenue Ilyaccona

CBA3b MEXTY CITyYallHBIMU BEJIMYMHAMU

O0001IeHUE U CUCTEMATU3ALMS 3HAHUN

11

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Hara uugpossie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi  oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl

I'pad, cBa3HbI rpad, npeacTaBieHne
3aJ1auy ¢ TTOMOIIBIO rpada

Crenenb (BaJIGHTHOCTH) BepIHHbI. [1yTh
B rpade. Llenu u nuKIIb!

I'padsr Ha TOCcKOCTH. [lepeBo
CIIy4ailHOTO AKCIIEPUMEHTA

Cry4aifHble SKCTIEpUMEHTHI (OIBITHI) U
CiTy4alHbIE COOBITHS. DJIeMEHTapHbBIC
COOBITHS (MCXOIBI)

BeposiTHOCTB ClTy4aifHOTO COOBITHS.
BepositHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTaPHBIMU
COOBITUSIMU

BeposiTHOCTB ClTy4aifHOTO COOBITHS.
BepositHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTaPHBIMU
COOBITUSIMH

[lepeceuenue, 00bEIMHECHNE MHOXKECTB
¥ COOBITHI, TIPOTHBOIIOIOKHBIE
coObITus. PopMyIna CIOKEHUs




BEPOSATHOCTEM

VYcnoBHast BEpOSITHOCTh. Y MHOKEHUE
BeposATHOCTE. DopMyJsia yCIOBHOU
BEPOSATHOCTH

VYcnoBHas BEpOSTHOCTb. Y MHOKEHHE
BeposiTHOCTEN. DopMmysia yCIIOBHOM
BEPOSITHOCTU

10

dopmyiia MOJHOKU BEPOSITHOCTH

11

®opmyina baiieca. HezaBucumelie
coOBITHS

12

KomOunaTopHOE MpaBMiIo YMHOXKEHUSI.
[lepecTanoBku U pakTopUal

13

Yucno coueranuid. TpeyroabHUK
[Tackansa

14

®dopmyna buaoma HeroToHa

15

Kontponpnas padora Nel: "I'padpsr,
BEPOSTHOCTH, MHOXECTBA,
KOMOMHaTOpHKa"

16

bunapHbIil cydailHbIN ONBIT
(ucnpITaHmE), yCTIeX U HEymaua.
HezaBucumplie ucnbitanus. Cepust
HE3aBHCHUMBIX UCIIBITAHUN J0 IEPBOTO
ycrexa

17

Cepust HE3aBUCUMBIX UCIIBITAHUM 10
MEepPBOTO ycrexa

18

Cepust HE3aBUCUMBIX UCTIBITAHUM
bepnynnu

19

Crnyvaiinelii BEIOOp U3 KOHEUHOMH




COBOKYITHOCTH

20

[IpakTuueckas pabora c
VICTIOJIb30BaHUEM JJIEKTPOHHBIX TAOJIHIY

21

Cnyuaiinas BennuuHa. Pactipenenenue
BeposATHOCTEN. JMarpamma
pacnpeneneHus

22

Onepanuu HaJl CIy4ailHBIMU
BenuunHaMu. [IpuMepsl pacnipeneneHuii.
bunapnas ciy4aiiHas BeIu4uHa

23

['eomeTpuryeckoe pacrnpeesieHue.
bunomuaneHOE pacnpeneneHue

24

MareMaTnueckoe 0KMIAHUE CIIy4aliHOU
BennYMHBI. COBMECTHOE pacipesiesieHue
JBYX CIIy4alHbIX BEJINYMH

25

HesaBucumsble ciiyyaliHbIC BEIMYHHBI.
CBolicTBa MaTEMaTHUECKOTO OKUAAHMSL.
MareMaTHuecKkoe OKuaaHne OMHAPHOM
CIIy4allHO! BEIUYMHBI

26

Maremarnyeckoe oXugaHue
I‘GOMGTpI/I‘-IeCKOFO nu 6I/IHOMI/IaJIBHOFO
pacnpeneneHui

27

Jlucnepcus U cTaHJapTHOE OTKJIOHEHHE

28

Hucnepcust OMHApHOI cy4aiHOM
BenuMHbL. CBOWCTBA JUCTIEPCUU

29

Maremarndeckoe oXKugaHue
HpOI/ISBelleHI/IH n ;[chepcml CyMMbI
HC3aBUCHUMBIX CJIy‘-IaI\/'IHBIX BCJIIMYMH

30

[IpakTrueckas padota ¢




HCITIOJIb30OBAHHUEM JJICKTPOHHBIX Ta6J'II/II_[

Jucnepcrss OMHOMHATIBLHOTO

31 pactipenenenus. [Ipaktudeckas padota ¢ 1
HCIIOJIb30BaHUEM 3JIEKTPOHHBIX TAOJIHIL

32 O0o01IeHre U cUCTeMaTU3alus 3HaHUN 1
Kontponbnas padota No2: "McnbiTanus

33 bepnynnu. CiiyyaliHble BEJIMYUHBI U 1
pacnipenenenus’"

34 O0001eHre U cUCTEMATU3aLMs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Kontponbubie  IlpaxkTirieckue il:syqelmﬂ :)lﬁ];l;IZOBaTenLHLIe
padoThI padoThI pecypenr
HepasenctBo Yeobnimesa. Teopema
1 UYeoOrnmmea. Teopema bepuymnu. 3akoH 1
OOJIBIITUX YHCEIT
HepasenctBo Yeobnimesa. Teopema
2 UYeoOrnmmea. Teopema bepuymnu. 3akoH 1
OOJIBIIIUX YHCEIT
Hepasencto YeoOnmmera. Teopema
3 Yeorimena. Teopema beprymu. 3akoH 1
OOJIBIIIUX YHCEIT
4 Br100pouHBIi METO] MICCIIETIOBAHUMA 1
5 [IpakTuyeckas paboTa ¢ HCIOIH30BAaHUEM |
AIIEKTPOHHBIX TAOJIHUIL
['enepanbHasi COBOKYITHOCTb M CITy4alHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
6 xapakrepuctukamu. OLieHKa CPEAHET0 U 1
JUCIIEPCUU TeHEPATbHON COBOKYITHOCTH C
MOMOIIHIO BEIOOPOYHBIX XapaKTEPUCTHK
['enepanbHasi COBOKYITHOCTb U CITy4alHast
. BBIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU 1

xapakrepuctukamu. OLieHKa CPETHET0 U
JUCIIEPCUU TeHEPATbHON COBOKYITHOCTH C




MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

OrneHuBaHuE BEPOSTHOCTEH COOBITUI TTO
BBEIOOpKE

Craructuueckas runoresa. [Ipoepka
MIPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpelelICeHUN

10

Cratuctuueckas runoresa. [IpoBepka
MIPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpelelICeHUN

11

[TpakTrdeckas padboTa ¢ HCITOJIb30BAHHEM
AJICKTPOHHBIX TAOJIUII

12

IIpuMepsl HENPEPBIBHBIX CIIy4YalHbIX
Benn4YuH. OyHKIUSA IITIOTHOCTH
BEPOSATHOCTH

13

PaBHoMepHOe pacnipenenenue. [Ipumepsl
3a/1a4, IPUBOIALINX K [10KA3aTEIbHOMY U K
HOPMaJIbHOMY paclpeeIeHUIM

14

OYHKIMS IJIOTHOCTH BEPOSITHOCTH
MOKA3aTeNbHOIO paclpeaeIeHHs

15

OYHKIMS IIIOTHOCTH BEPOSITHOCTH
HOPMAJILHOTO pacrpeaeaeHus

16

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

17

[TpakTrdeckas paboTa ¢ HCITOJIb30BAHHEM
AIEKTPOHHBIX TAOJIHII

18

KoBapuanus AByX ciiy4allHbIX BEJTUYHUH.
Koaddurnuent xoppensuun




19 CoBMecTHBIC HAOTIOJICHUS IBYX BEIMYNH

20 Bri6opounsiii k03 puuneHT Koppensuun

21 Paznuune Mexny TUHEHON CBA3BIO U
[IPUYMHHO-CIICACTBEHHOM CBA3BIO

22 Jluneitnas perpeccus

7 [IpakTudeckas paboTa ¢ HCIOIH30BAaHUEM
AIEKTPOHHBIX TAOJIHII
[IpencraBiennie TaHHBIX C TOMOIIBIO

24 TaOIHI] ¥ TUarpamm, OrucaTeIbHas
CTaTUCTUKA

)5 OnbITHI ¢ paBHOBO3MOXHBIMHU
3JIeMEHTAapHBIMU COOBITUSIMU

2 Brruncnenue BeposaTHOCTEH COOBITHIA €
npUMeHeHHeM hopMyI
Brruucnenue BepoITHOCTEH COOBITHI C

7 MPUMEHEHUEM TpaUIeCKUX METO/IOB:
KOOpJAUHATHAs mpsiMasi, 1IepeBO,
nuarpamma Jitiepa

28 CiyyaliHble BEJIMYMHBI U pacIpeIeICHUS

29 MaremaTnuecKkoe 0KHAaHUE CIy4ailHON
BEJTMYUHBI

30 MaremaTuuecKkoe 0KHAaHUE CIy4aitHON
BEJTMYUHBI

31 KonTtposbnas padota: "BeposTHOCT 1
craTucTuka"
Brruncnenue BeposaTHOCTEH COOBITHIA €

32 npuMeHeHneM (HopMyIl U TpaduIecKuX

METOI0B




Brruucnenue BepoaTHOCTEH COOBITHI C

33 npuMeHeHneM (GopMyIl U rpaduyecKux 1
METO/I0B
CiyyaliHble BEJIMYMHBI U pacIpeIeIICHHUS.

34 MaremaTuueckoe OKHJAaHuE CIy4ailHON 1

BCIIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yiabrara
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6. OnepupoBath  TOHIATHAMH:  CpeqHee  apudmeTnyeckoe, MeauaHa,
' HauOoJIbIlIee, HAMMEHbIIIEE 3HAYCHUE, pa3MaX MAaCCHBA YMCIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIyYalHBIA DKCIIEPUMEHT (OMBIT) U CIy4aiiHOE
coOBITHE, DJIEMEHTApHOE COOBITHE (PJIIEMEHTAPHBIA HMCXOJ) CIy4alHOTO
6.3 OMbITa; HAXOJIUTb BEPOSITHOCTM B OMNbITAX C PABHOBO3MOXHBIMU
CIIy4aifHBIMU COOBITUSIMH, HAXOJUTh ¥ CPABHUBATH BEPOSITHOCTH COOBITHH B
M3YYEHHBIX CITy4YalHbBIX SKCIEPUMEHTAX
Haxomute u ¢opMyaupoBaTh COOBITHS: TepeceYeHrue H OObEeITUHEHUE
6.4 JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIIOJIOKHOE JAaHHOMY COOBITHIO;
' NOJIB30BAThCS AMarpaMMaMu Difniepa U GOpMYIIOi CIIOKEHHS BEpOSITHOCTEH
MIPU PELLICHUH 3a/1a4
OnepupoBaTh MOHATUSIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaXOJHUTh BEPOSTHOCTH C IMOMOIIBIO TMpaBUiIa YMHOXKEHHUS, C MOMOUIBIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [TpumeHsITh KOMOMHATOPHOE MPABIIIO YMHOKEHUS MIPH PEIICHUHN 33129
OnepupoBaTh MOHATUSMHU: UCIHBITAHUE, HE3aBUCHUMbIE HCIBITAHUS, CEpUs
6.7 UCTIBITAHUH, YCIIEX W HeyJada; HaXOIUTh BEPOSTHOCTU COOBITUH B CepUU
' HE3aBUCUMBIX HCHBITAHUM [0 TEPBOTO yclexa, HaXOAUTh BEPOSITHOCTH
coOBITHI B cepun ucnbITanuii bepuymnnu
6.8 OnepupoBaThb MOHATUSIMU:  ClydYailHas  BEJIMYMHA, pacCHpeeseHue
' BEPOSITHOCTEH, TnarpaMma pacrpeaeieHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepPsieMOro .
0o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yiabrara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOATHOCTM  3HAUYEHUH  CIy4alHOH  BEJIMYMHBINO
' pacipeeseHrIO UITH C TIOMOIIBIO JuarpaMmm
5.2 OnepupoBaThb MOHSATHEM MAaTEMAaTHYECKOTO  OXWJAHUSA, IPUBOAUTH




IIPUMEPBI TOr'0, KaK IPUMEHSIETCS MAaTEMaTUYECKOE OXUIAHUE CIIy4alHOU
BEIWYUHBI, HAXOAWTb MAaTEMaTUYECKOE  OXHMIAHHE 110  JAHHOMY
pacrpeneeHuo
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Nwmeth MpeaACTaBJICHHUC O 3aKOHC OOJIBIIIMX YHCEIl

54

HmeTs npeacTaBiieHne 0 HOpMaibHOM pacrpeeieHuu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenue JaHHBIX ¢ MOMOIIBIO0 TabauIl 1 Auarpamm. CpenHee apudmeTndeckoe,
MeauaHa, HanOoJblllee W HauMEHbIIIee 3HAYCHUS, pa3Max, JUCIEPCHS U CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

6.2

CryqaifHbIe SKCIIEPUMEHTHI (OTIBITHI) M CITy4aiiHbIe COOBITHS. DJIEMEHTapHbBIE COOBITHS
(ucxonmwr). BeposaTHOCTh CitydailHOTO COOBITHS. BIM30CTh YaCTOTHIM BEPOSITHOCTH
coObiTHil. CiydaiiHble OMBITHI C PABHOBO3MOXHBIMH DIIEMEHTAPHBIMH COOBITHSIMHU.
BeposiTHOCTH COOBITHI B ONIBITAXC PABHOBO3MOXKHBIMHU DJIEMEHTAPHBIMH COOBITUSIMU

6.3

Onepanuu Haag COOBITHSIMH: TepeceueHue, OOBbEeIUHEHHE, MPOTHUBOMOIOKHBIC
coObITus. lnarpammel Diinepa. @opmyna ClI0KEeHUs BEPOSITHOCTEH

6.4

VYcnoBHass  BEpOSATHOCTb.  YMHOXEHUE  BEpOsATHOCTEH. JlepeBo  cily4ailHOro
sKkcriepuMenTa. @opmyra moaHoH BeposTHOCTH. HezaBucuMblie COOBITHS

6.5

KomOunaropHoe mnpaBmwio ymHOXeHHS. [lepectaHoBku u  (daktopuan. Ywcmo
coueranuii. Tpeyronbpauk [lackans. ®opmyna 6mHOMa HhroTOHA

6.6

bunapHplii ciay4aiiHbBI ONBIT (UCHBITaHUE), ycmex U Heyaada. HesaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITaHMM A0 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHymim

6.7

Cnyuaiinas BenuunHa. Pacrmpenenenue BeposiTHOocTed. Jlmarpamma pacnpeleneHHUs.
[Ipumeps! pactipeiesieHUid, B TOM YHCIIE TE€OMETPUYECKOEeH OMHOMHUAIBHOE

11 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEJIMYMH: MATEMaTH4YECKOE OXHJIaHUE,
IOUCTIEPCUSl M CTaHIAPTHOE OTKJIOHeHue. [Ipumepsl NpuMeHeHUsT MaTeMaTU4eCKOro
OKMJIaHHs, B TOM YHCIE B 3a7a4ax M3 IIOBCEAHEBHOM XU3HHU. Maremarudeckoe
OXKHUJaHue OMHApHOH ciyyailHOM BeaMuYMHBI. MaTeMaTHUecKoe OXHIAHHE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTudecKoe OKUIaHUE U AUCIIEPCHSI TEOMETPUYECKOTO U
OMHOMMAJIILHOTO pacrpeieieHu

52

3akoH OOJBIIUX YHUCENT U €ro Pojib B HayKe, MpUpojae U odimiecTBe. BribopouHbrit
METO/]I NCCIIEIOBAHUI
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[Ipumepsl  HENpEpBIBHBIX  CIIy4alWHbIX  BeaW4YuH. [loHsATHE O  IUIOTHOCTH




pacnpezeneHus. 3aaauu, NpUBOASIIME K HOpMaJIbHOMY pacnpezeneHuto. [lonsarue o
HOPMaJIbHOM PACIIpENCICHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPeAHEro 0011ero
o0pa3oBaHus

Brnagenne MeromaMu JJOKa3aTENbCTB, ANTOPUTMAMHU pEIICHHS 3a7ad;
yMeHue (GOpMYJIHpOBATH W ONEPHPOBATH MOHATHUSMH: OMpEICIICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, NpPHU3HAK, J0Ka3aTeIbCTBO,
PaBHOCWIIbHBIC (hOPMYITHMPOBKH; MPUMEHSITh UX; yMEHHE (HOPMYIHPOBATH
oOpaTHOE W MPOTHUBOIOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTH4eCKOW WHIYKIUH;
MPOBOMTH JI0KA3aTeNbHbIC PACCYKICHHS TP PEUICHUH 3a7a4, OIEHUBATh
JOTHYECKYI0  TMPAaBHIBHOCTh  PACCYXKICHHWI; YMEHHE OIePHpPOBATH
MOHSTUSIMHA: MHOKECTBO, TTOJMHOKECTBO, OINEpaliy HaJ MHOXKECTBAMU;
YMEHHE UCIOJIB30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OTHMCAaHUS PEaTbHBIX MPOIECCOB U SBJICHHUHN U MPU PEIICHUU 3a]ad, B TOM
YHCcIie U3 IPYTHX YUEOHBIX MPEJIMETOB; YMEHHUE ONEPHPOBATH MOHSATHIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad HA TUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONHUCHIBATh Ipadbl pa3IMUYHBIMU CIIOCOOAMH; UCIIOJIB30BaTh rpadbl MpH

pelieHuu 3aaa4y

VYmMmenne OIICpHUPOBATH TIOHATUAMU: HATYPAJIBHOC 4YHCIIO, LEJIO0C YHUCIIO,
CTETICHb C IIeTBIM ITOKa3aTelleM, KOpEeHb HAaTypallbHOW CTENECHH, CTEIICHb C
palOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIEM,
JorapuM dYHCIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJIbIX, pPAlUMOHAJIbHLIX, HeﬁCTBHTeHBHBIX
Yrcel, yMEHHE MCII0JIb30BaTh MPU3HAKU JIEIIMMOCTH, HAUMEHBIINH O00IIHiA
JenuTeNh W HauMeHblllee oOlee KpaTHoe, anroput™ EBkimpma npu
pelIeHNH 3a1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIIMOHHBIMH CHCTEMaMU
CUHCJICHUSA, YMCHHUC BBIIIOJIHATH BHIYHUCJIICHUC 3HA4YCHUH U npeo6pa30BaHH;1
BBIPOKECHUM CO CTETNEHsSMU W Jiorapudmamu, npeoOpazoBaHHs APOOHO-
palMOHAIBHBIX  BBIPDAXKCHUH;  yMEHHE  OIEPUPOBATH  ITOHATUAMM:

MOCIIEI0BATENbHOCTh, apu(MeTHuecKas Mporpeccus, TreoMeTpuiecKas




mporpeccusi, OCCKOHEYHO YOBIBAIONIas TeOMETPUYECKash MPOTPECCHs;
YMeHI/Ie 3agaBaTrb II0CJICAOBATCIIBHOCTH, B TOM 4YHCIC C IIOMOIIBIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEPUPOBATh MOHATUSIMU: KOMIIJICKCHOE
quciio, COHpH)KéHHbIe KOMIIJICKCHBIC 4HCJIa, MO,Z[yJII: nu aprMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anreOpamueckas); YMeETh
MPOU3BOJUTE apu(PMeTHUEeCKHEe NEHUCTBHS C KOMIUICKCHBIMHA YHCIIAMU;
HpI/IBO,Z[I/ITI: anMepH HUCIIOJB30BaHUsd KOMIIJICKCHBIX YHCCII, OH@pI/IpOBaTI:
MOHATHSIMHU:  MaTpuia 2X2 u  3x3, omnpeneinuTeab  MaTpHULbI,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHne onepupoBaTh MOHATHSAMHU: palMOHAIbHBIE, UPpPALUOHATBHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsST M HEPaBEHCTBA, MX CHUCTEMbI; YMEHHUE ONEpPUPOBATH
MOHATUSIMH: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHHUE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMAa YpPaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTh
yYpaBHEHUH, HEPAaBEHCTB U CHCTEM; YyMEHHME peulaTb YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMbl C IOMOULIBIO Pa3JIMYHBIX NPUEMOB; peEIIaTh
YpaBHEHHUs, HEpPaBEHCTBA M CHCTEMBl C [apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHUS MaTeMaTH4YEeCKUX

3a]a4 U 3a]a4 U3 pa3Iu4HbIX 00JacTell HayKu U peallbHOM JKU3HU

YMeHue omepupoBaTh NOHATHAMH: (YHKIOUS, YETHOCTH (YHKIUH,
NEPUOUYHOCTh (DYHKIIMHM, OTPaHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMHA, SKCTpeMyM (DYHKIMU, HauOoJbIlee W HAaMMEHBIIEE 3HAYCHUS
(GyHKIMU Ha MPOMEXYTKE, HEmpepbIiBHAs (DYHKIUS, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas W BTOpas MPOM3BOAHAS (YHKIMH, TEOMETPHUECKHNA U
¢u3uueckuif CMBICT TMPOU3BOJAHOM, TEepBOOOpa3Has, ONpeaenEHHbII
MHTErpajl; YMEHHE HAaXOAWTh AaCUMITOTHI rpaduka (GyHKIHM; yMEHHE
BBIYUCIIATh  NPOM3BOAHBIE CYMMBI, IPOU3BEJCHMS, YACTHOTO U
KOMITO3UIIMY (YHKIMHA, HAaXOMUTh YpaBHEHHE KacaTelbHOH K TIpaduKy
(GyHKIMU; YMEHHME HaXOIUTh MPOU3BOJAHBIC 3JIEMEHTApHBIX (QYHKUUH;
YMEHHE HCIIOJb30BaTh MPOM3BOAHYIO ISl HCCIEIOBaHUS (YHKIUH,
HaXOJUTh HaAWOONbIIME W HAWMEHBIIUE 3HAYCHUS (YHKIUI; CTPOUTH
rpagKi MHOTOYJICHOB C HCIIOJIB30BAaHHEM armapara MaTeMaTH4ecKoro
aHanu3a; MPUMEHATh TNPOM3BOJHYIO [UIS HAXOXACHHUS HAMIy4IIEero
pemieHnss B NPUKIAJHBIX, B TOM YHCJIE COLHAIbHO-’KOHOMUYECKUX H

Gu3MYECKUX 3a7a4ax; HAXOJUTh IUIOMIAIN U 00BEMBI GUTYP C TTOMOIIBIO




HHTCrpaga;, HNpUBOAWUTL HNPUMEPBI MATCMATHUYCCKOro MOACIHUPOBAHUA C

noMoIkio A depeHnnanbHbIX ypaBHEHU

YMeHue onepupoBaTh MOHATUAMU: TpaduK QYHKIUHU, oOpaTHas (QyHKIIHS,
KOMITO3HIMS (YHKIMKA, JuHEHHas (yHKIUSA, KBaapaTudHas QYHKIHS,
paumoHanbHas (QYHKLIMSA, CTerneHHas (QYHKIUSA, TPUTOHOMETPHUYECKHUE
byHKIIMKA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMHU, TOKa3aTebHAs W
Jgorapupmuueckas (yHKIHU; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBIIOJHATH  TpeoOpa3oBaHuss  TpadukoB  (QyHKIIWH,
UCTIOJIb30BaTh TPaQUKH IS W3YYEHHUS MPOLIECCOB W 3aBUCHUMOCTEH, IpHU
pelIeHNH 3ajad U3 APYruX YYeOHBIX MPEIMETOB W 3a/1a4 U3 PEaTbHOU
JKU3HU; BBIpAXaTh (OpMylaMd 3aBUCUMOCTH MEXIY BEIUYUHAMU;
WCITOJIh30BaTh CBOWCTBA M Tpaduku (YHKIHMA 17151 PEIICHHS ypaBHEHHM,
HEpaBEHCTB M 3aJady C MapaMeTpaMu; u300pakaTb Ha KOOPAMHATHOU

IJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CHCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauyMd pa3HBIX THUMOB (B TOM YHCJE Ha
IPOIICHTHI, AOJM U 4YacTH, Ha JABIKEHHE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33aJlaud U3 O0JIaCTH YNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATH BBIPAKECHUSA, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBl N0 YCIOBUIO 33J1a4d, HUCCIENOBATH IOJYYEHHOE pEUICHUE H
OLICHUBATh IPaBAONOJOOHOCTh pE3yJIbTATOB;, YMEHHE MOJEIUPOBATH
peajbHblE CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATH BBIPAXKCHMUS,
YPaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJENM C  UCIOJIb30BaHMEM  ammapara  aireOpsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apupMeTHUYecKoe, MeIuaHa,
HanOoJbIllee U HAMMEHbBIIIEe 3HAUYEHUS, pa3Max, JUCIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BIICKaTh, WHTEPIPETUPOBATH
UH(OPMaLMIO, IPEJCTABICHHYIO B Ta0lMIax, Ha AUarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOMCTBA PEaJbHBIX MPOLECCOB M SBICHUI; MPEICTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabMUI] M JAMarpamM; HCCIIEIO0BaTh
CTaTHCTUYECKHE JaHHBIC, B TOM YHCIIE C IMPUMEHEHHEM TIpadUuecKux
METO/OB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIeI0BaTh COBMECTHBIC

HAOJII0/IEHUS C TIOMOILBIO JUAarpaMM pacCEeUBaHUs U JIMHEHHOW perpeccuu

YMenue onepupoBaTh MOHATHSAMHU: CIyYalHBIM ONBIT M CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYallHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaQHUUECKUX METOMOB; INPHUMEHSTH
(GOpMyNBI CIOXXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (GopMmyny MOIHOM
BeposTHOCTH, hopmyny beprymm, koMOuHaTOpHBIE (AaKTBI U (HOPMYIIBL;
OLICHUBATh BEPOSTHOCTH pEAbHBIX COOBITHH; yMEHHE OIepUpPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pAaclpelesieHHe BEpOSITHOCTEH,
MaTeMaTHYECKOEe OXHJaHWEe, IUCIEpPCHs W CTaHJAPTHOE OTKIOHEHHUE
CIIyuallHOW  BENIMYHMHBI, (QYHKIHH  paclpenesieHus] ¢ IUIOTHOCTH
PaBHOMEPHOTO, MMOKA3aTeILHOT0 U HOPMAIBHOTO PaCHpEICIICHHI; YMCHHE
UCTIOJIF30BaTh CBOMCTBA M3YYECHHBIX PACHpeACICHHUI I PEIICHUs 3a7ad;
3HAKOMCTBO C MNOHATUAMU:. 3aKOH 6OJ'IBI_HI/IX YHUCCJ1, MCTOAbI BbIGOpO‘IHBIX
UCCIIC/IOBAaHMI; YMEHHE TPUBOIUTH MPHMEPHI TPOSBICHHUS 3aKOHA
6OJ'H>H_II/IX YucCCll B HNPUPOJHBIX U O6H.[€CTB€HHBIX SABJICHUAX, YMCHUC
OTIEPHPOBATH TOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TEPecTaHOBOK; OwmHOM  HpOTOHA;  yMeHHME  TPUMEHSTH
KOMOWHATOPHBIE (aKThl U PACCYKACHUS IUIsI PEHICHUS 33a]ad; OI[CHHBATh
BCPOATHOCTU PCATIbHBIX COGBITHﬁ; COCTaBJIAATh BECPOATHOCTHYIO MOJCIIb U

UHTEPIPETUPOBATH MOTYUCHHBIN pe3yibTaT

YMeHne onepupoBaTh IOHATHUSAMH: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYHMHA yIia, IJIOCKUN YroJl, [BYIPAHHBIN
yroJI, TPEXTPAaHHBIM Yroj, CKPEeIUBAOIIUECS IPSAMbIE, apalIeIbHOCTh U
NEPHEHAUKYJIAPHOCTD IPSAMBIX M IIOCKOCTEHM, Yroa MEXKIY MpPsIMBbIMH,
yroJl MeXAy TMpsAMOM M IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSAMH,
paccTosiHue OT TOYKU [0 IUIOCKOCTH, PACCTOSHHUE MEXAY IIPSMBIMU,
pacCTOsiHME MEXAY IUIOCKOCTAMH; YMEHHE HCIIONIBb30BaTh IIPH PELICHUH
3aa4 M3ydeHHbIe (PaKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE OILECHUBATDH
pa3Mepbl OOBEKTOB OKpPY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTU4eCKHe
MOJEINA C IIOMOIIBIO T€OMETPUYECKUX IOHATHM M BEJIMYUH, pELIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHAMU: IUIOMAAb (UTYpPHI, 00BEM (GUTYPHI,
MHOT'OT'paHHUK, HpaBI/I.HBHBII\/'I MHOT'OrpaHHUK, CCYCHHUC MHOI'OI'paHHUKA,
Ky0, mapajuienenwres, Npu3Ma, NHpamuna, (Gurypa u TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYyc, map, cdepa, miomanb cdepsl, IMIIOMIATL
MOBEPXHOCTH THPAaMUJbI, MPHU3MbI, KOHyCa, HWIMHIApPA, O00BEM KyOa,
IPSMOYIOJIBHOTO Mapajulelieunena, MIUPAaMUAbl, IPU3MBI, LHIMHAPA,
KOHYycCa, Imapa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHS KOHYca W LHJIHHIPA,

napamuiCibHbIC OCH HWJIXM OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbh,




Kacaromasicss cdepbl, IWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEueHUue
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTU
BpAIICHUs, UX CEUYEHHUs], B TOM YHCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4yaeMbIX (UTYp, BBIABUTATh TUIIOTE3HI O
CBOWCTBAaX M MpH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBBIBATH HIIU
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHpUKanuioo Guryp Imo
pa3IMYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMBIC JIOTIOJHUTENIbHBIC

TIOCTPOCHHSI
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YMeHne onepupoBaTh MOHATHUSMH: JBIDKEHHE B NPOCTPAHCTBE,
HapaHHGHBHBIﬁ MepeHOC, CUMMCTPHA Ha IJIOCKOCTH MW B IMPOCTPAHCTBC,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMMOJ00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (DUTYPHI, B TOM YHUCIIE B MPHUPOIE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJI30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelICcHUKU 3aJia4; HaXOJUTh TICOMCTPHYCCKUC BCIUYUHLI (,Z[.HI/IHa, yrouJ,
JI01Iab, 00BEM) TIPU PEIICHUN 3a7a49 U3 APYTHX YYCOHBIX MPEIMETOB U
u3 peaJII:HOI\/'I JKU3HH; YMCHHUC BBIYUCIIATHL TI'COMCTPUUCCKHUC BCIUYMUHLBI
(nmuHA, yroJy, IUIOMAAL, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOAbI, B TOM 4YHCJIC. IIIOHIAJb ITOBECPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; o0béM Kyoa,
MpAMOYT'OJIBHOI'O  HapaJliC/ICvicaa, IMUpaMHubl, I[IPU3MbI, OUWJIHWHAPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEICHNE BEKTOpa Ha 4YHCIO, pa3JIoKeHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOW3BEACHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXIY
BEKTOpPAMU; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHUSA TCOMCTPHUYCCKUX 3ada1 U 3a/1a4 ApYTUX y‘IGGHBIX npeaMecToOB
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YMeHne BEIOMpATh MOAXOMSIINA METO JJIS PEIICHUS 3a/1a4u; TOHUMAaHHE
3HAUMMOCTH MaTE€MaTHUKA B WU3YYCHHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, YMEHHE pAaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHUE MPUBOJIUTH MPUMEPHI MATEMATUUECKHUX

OTKPBITUNA POCCUUCKON U MUPOBO MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

Yucna 1 BEIUHCIIEHUA

1.1

Harypanbnsle u nensie yucna. [IpusHaky qenMMOCTH LEIbIX YUCEI

Panmonanbubie  yncna. OOBIKHOBEHHBIE W JIGCATHYHBIE JApPOOH, MPOICHTHI,

2 OeCKOHEUHBIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOM cTereHu. J{eHCTBUS ¢ apupMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOM CTEIIEHU
L4 Crenens ¢ nenpiM nokasareneM. CTeNeHb ¢ pallMOHaIbHBIM NOKa3areneM. CBolicTBa
' CTCIICHU
L5 CuHyCc, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOTrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuunble U HaTypajabHbIE JOrapu(MbI
JetictButenbHple  4ucna. ApupMETHYECKHE OIepalud ¢ JICHUCTBUTCIBHBIMU
1.7 yrciaamy. [IpuOakEéHHbIE BEIUMCIIEHUS, IPABUIa OKPYIJICHUS, IPUKUA/IKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeobpazoBanue BeIpaKECHHIMA
1.9 KommiekcHbie uncna
2 VYpaBHEHHS 1 HEPABECHCTBA
2.1 [emnpie 1 1poOHO-paiOHATHHBIC YPABHEHUS
2.2 HppannonalibHbIC YpaBHEHHUS
2.3 TpuronomeTpuyeckne ypaBHEHHUS
2.4 [TokazaTenbpHbIC U JOoTapUDMUUECKIE YPABHEHUS
2.5 [enbie u IpoOHO-pallMOHATbHBIE HEPABEHCTBA
2.6 HppauroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpudyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHeHMs, HEPABEHCTBA U CUCTEMBI € IIapaMETPaMHU
2.11 Marpuna cucTeMbl TMHEHHBIX YpaBHeHU. OnpeaeauTenb MaTpPHULbI
3 OyHKIWH U TpaduKu




Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['padux dysxnumn. B3aumsao oOpartHbie

> ¢yukunu. YétHeie n HeuéTHbIe QyHKIMU. [leprnoanueckue GpyHKINH
OOnactp ompeneneHuss W MHOXeCTBO 3HadeHMH ¢yHkuuu. Hymn ¢dyHkimm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HaumMeHblee 3HAYCHHE
GYHKIMH HAa IPOMEKYTKE
13 CreneHHass (yHKOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckast QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcumnToThl rpaduxoB Qynknuii. CsoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa CI0XKHBIX IPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHneHrne NTPOU3BOAHOW K HCCIICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHre HanOOJNbIIEro U HaUMEHbIEro 3HaueHus (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHoxecTBa 1 JTOTHUKA
5.1 MHoXxecTBO, onepaluu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiITHOCTD M CTaTUCTHKA
6.1 OnwucareybHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 OUryphl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena ¥ MOBEPXHOCTHU BpAIICHUS
7.5 KoopaunaTel 1 BEKTOpPBI




YUYEBHO-METO/INUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Maremaruka. BepoarHocTs u cratuctuka. bazoBbiii ypoBeHns. HacTts 1,
N.P. Beiconkuii, 1.B. fmenko.7-9 kinacc. YueOHUK B 1BYX YacTsaX. MockBa.
ITpoceemienne, 2023
Maremaruka. BeposarHocTs u cratuctrka. bazoBblii ypoBeHs. HacTs 2,
N.P. Beicoukuii, 1.B. Smenko.7-9 kinacc. YueOHUK B 1BYX dacTsaX. MockBa.
«IIpocsemenuey, 2023
Anrebpa u Havanma matemaruuyeckoro ananmsa 10-11 kmaccel: yueOHUK
Uit 001eo0pa3zoBaTeNbHbIX opranu3auuii/ ba3zoBblil v yriyOn€HHbBIN ypoBHU/
III.A. AmumoB, .M. Komasarus, M.B.TkauéBa, H.E.®énopona,
M.N.1lla6ynun. — M.: IIpoceemienue, 2020

METOJUYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA
Marematuka. BeposiTHOCTB U cTaTucTuKa: 7-9-€ Kitacchl: 0a30BbIil YPOBEHb:
METOJUYECKOE TOCOOHE K MPEAMETHOM JIMHUU Y4EOHHUKOB 10 BEPOSITHOCTH U

cratuctuke, U.P. Beicoukoro, U.B. Amenko nox penakuuen 1U.B. fAmenko. —
2-e u3ga., crep. — Mocksa: «IIpocsemenne», 2023 — 38 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

"BeposaTHocTb B wkone" (http:/ptlab.mccme.ru).
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