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MNOACHUTEJIBHASA 3AIIMCKA

VYueOubiii Kypc «BeposSTHOCT, M CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS
SBJIIETCSl TPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca
yri1yOIE€HHOTO YPOBHS HAa YPOBHE CpeIHEro o01iero oopazoBanus. Y 4eOHbIM Kypc
npenHa3HayeH st GOpMHUPOBAHUS Y 00YJAIOMIMXCS CTATUCTUYECKONW KYJIBTYpPhI U
MNOHMMAHMS POJIM TEOPUU BEPOSATHOCTEW KaK MATEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YUYEHUs CIy4alHBIX COOBITHM, BEIWYMH W TMpoleccoB. [Ipu u3ydyeHun Kypca
o0OoramarmTcsi TPEeACTaBICHHUS OOydYalomMXCcs O METOoJaX MCCIEOBaHUsA
U3MEHYMBOTO MHUpPA, pa3BUBAeTCs MOHMMAHHUE 3HAYMMOCTH U  OOIIHOCTH
MaTEMaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMOM 4YaCTH COBPEMEHHOI'O
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4yeOHOro Kypca HalpaBiI€HO Ha 3aKpelyieHue 3HaHWi,
MOJIYYCHHBIX MPU U3yUYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHUs, U
Ha Pa3BUTHE IPEACTABICHUN O CIIy4ailHbIX BEJIIMYMHAX W B3aUMOCBA3AX MEXKIY
HUMU Ha Ba)KHBIX MPUMEpaX, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYkKAIOLIErO
mupa. B pesynbrare y 00y4aromuxcs 10KHO cpOPMUPOBATHCS MPENICTABIICHUE O
HanOoJiee yoTpeOUTEIbHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJEIISAX, UCIIOIb3YEMBbIX
JUIS ~ ONMHUCAHUS  AHTPONOMETPUUECKUX U JeMorpaduyecKkux  BEJIUYHH,
NOTPEIIHOCTE B pa3IMYHbIE pPOJa H3MEPEHUsX, UIUTEIBHOCTH Oe30TKa3HOU
paboOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUI U MPOIIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30d Jii OCBOEHUSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOJIMMBIX CIECIMAIMCTAM HE TOJBKO MHXKEHEPHBIX
CIEUMAJBbHOCTEM, HO TAKXE COLUUAIBHBIX M IICUXOJOTMYECKHUX, IOCKOJIBKY
COBpEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHLHONW MEpE HCIOJIb3YIOT amnmapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHYyIO dYacTh Y4eOHOro Kypca 3aHUMAaeT
o0OcyX/eHre 3aKkoHa OoJIbIIMX Yucel — (YHAAMEHTAIbHOTO 3aKOHA MPHUPOIbI,
UMEIOLIET0 MaTEMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTcTBUM € yKa3aHHBIMH ILEIAMH B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTP M CcTaTUCTUKAa» Ha YIIyOJNEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
cozepxatenbHble TUHUU: «CiydaiiHble COOBITUS U BEpOATHOCTH» U «CilydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID».

[ToMMMO OCHOBHBIX JMHUU B y4€OHBIH KypC BKIIIOUEHBI 3JEMEHTHI TEOPUU
rpagoB M TEOpUHM MHOXKECTB, HEOOXOAUMBIC JJIsi TMOJHOLEHHOTO OCBOCHHUSA
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYPCOB.

Copnepxanue nuHUM «CrydaiiHble COOBITHSI M BEPOSTHOCTH»  CIIYXKUT
OCHOBOU 1711 (popMUpOBaHUS TPEACTABICHUN O pPACTIPEICICHUN BEPOSITHOCTEH
MEKly 3HAYCHHUSAMH CIIy4alHbIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHON
JIMHUY 3aHUMAET U3yUYEeHUE Fr€OMETPUYECKOT0 U OMHOMHUAIBHOTO paclpeAesIeHU U



3HAKOMCTBO C MX HENPEPBIBHBIMU aHAJIOraMu — IMOKAa3aTeIbHbBIM U HOPMAaJIbHBIM
pacnpeneneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMUA  CIyYallHBIMM BEJIWYMHAMU U
pacnpeneNeHnus MY, aKIEHTUPYIOT BHUMaHUE OOY4YalOIIMXCSl HA ONHUCAHUHU MU
U3YYEHUHU CIy4yalHBIX SBJICHUH C MOMOILBIO HENpephIBHBIX (yHKIUI. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEACICHUSM.

B yuebHOM Kypce mpemycMaTpuBaeTcss O3HAKOMUTEIbHOE HM3YUYEHHE CBS3H
MEXIy CIydyallHbIMH BEJIMYMHAMU M ONMCAHHUE OJTOM CBSI3U C ITOMOIIBIO
Kod(ppuIMEHTa KOppENsLMU M €ro BbIOOPOYHOIO aHajora. OTHU DJIEMEHTHI
COJIep’KaHus pa3BUBAIOT TeMY «JluarpaMmbl pacCEUBAHUSD), U3YUEHHYIO Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, U BO MHOIOM OIMPAIOTCSl Ha CBEACHUS U3
KypCOB aireOpbl U TEOMETPHH.

Emé oamH osneMeHT  coaepXkKaHMs, KOTOpBIM  IpeiaraeTcss  Ha
O03HAKOMHUTEJILHOM YPOBHE — IIOCJIEJIOBATEIbHOCTh CIy4YalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOMINX B €AUHUIYY BpeMeHH. O3HaKOMJICHHE C paclpeeIeHueM
BEPOATHOCTEM KOJMYECTBAa TAaKUX COOBITUH HOCHUT DPa3BUBAIOLIUN XapakTep U
ABJIACTCS aKTYaJIbHBIM JUJIS1 OyaylIuX aOMTYpHEHTOB, MOCTYHAIONIMX Ha y4eOHbIE
CHEIMAJIBHOCTH, CBSA3aHHBIE C OOLIECTBEHHBIMH HayKaMH, IICUXOJOTHEN ¢
YIPaBICHUEM.

Ha wu3yuenune yuebHOro Kypca «BepoATHOCTP 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 Hezenio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

I'pad, cBsa3ubI rpad, myTH B rpade: ukisl u nenu. CTeneHb (BaJICHTHOCTS )
BepiuHbL. ['padsl Ha miockocTh. [lepeBbs.

CnyualiHble SKCIIEpUMEHTHI (OTBITHI) U Cy4YalHble COOBITUS. DJIEMEHTAPHBIE
coObITust (Mcxonbl). BeposTHOCTH CitydallHOTO COOBITHA. BAM30CTH YacToTHl U
BeposiTHOCTH ~ coObiTui.  Ciy4ailHpie  ONBITHI ¢ PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Onepatuu HaJ COOBITUSIMU: MepecedeHue, 00bEeJMHEHUE, TPOTUBOIIOIO0KHBIE
coowITus. JInarpammel Ditnepa. Dopmyna cioKeHHs] BEPOSTHOCTEN.

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

bunapHbIii ciiydaiiHbIil onBIT (MCIIBITAHUE), YCIEX W Heyaauda. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUNA 10 MepBOro ycrnexa. [lepecraHoBku
u (axtopuan. Yucno couertanmii. Tpeyrompnuk Ilackans. dopmyna OuHOMA
Herorona.

Cepust He3aBUCUMBIX ucnblTaHui bepuymiu. Crny4aliHbli  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. Onepanuu Haja CllydailHbIMUA BeMYMHaMu. buHapHas ciayvaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

CoBMeECTHOE pacHpenesieHUe JBYX CiydalHbIX BeluuyuH. HeszaBucumbie
CIIydallHble BEIMYMHBL.MATEMATUYECKOE OXKHUAAHUE CIIyYalWHOW BEJIIMYHUHBI
(pactipenenenusi). Ilpumepsl  OpUMEHEHUST  MATEMATHYECKOTO  OKUJAHUS
(cTpaxoBaHue, Jjorepes). MareMmaTudyeckoe OXXUIaHHEe OHHAPHOM CIIy4ailHON
BEJIMYMHBL. MaTeMaTndyeckoe OKHIAHHE CYMMbl  CIyYallHbIX  BEJIMYHH.
MaremaTtnueckoe OXKUJaHUE rEOMETPUYECKOTO 17} OMHOMHAIILHOTO
pacnpeneneHuu.

Jlucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIIyYallHOM  BEJIMYHUHBI
(pacnpenenenus). Jlucriepcust OMHapHOM cllydaliHON BeIMYMHBI. MaTtemMaTu4eckoe
O0KUJAHUE TMPOU3BEIAEHUS M JUCIEPCUS CYMMbl HE3aBUCHUMBIX CIyYallHBIX
BenuuuH.  Jlucnmepcuss M cTaHAapTHOE  OTKJIOHEHHWE  OMHOMHAIBLHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacrpenencHusl.

11 KJIIACC



HepasenctBo YeOriméBa. Teopema YeOwiméBa. Teopema bepuymnu. 3akon
Oonpmmx  uyucend.  BwiOopounslii  Merox — uccnenoBaHui.  Bribopounbie
xapakTepucTuku. OneHNBaHUE BEPOATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka npoCTENIIMX TUITOTE3 C TIOMOIIBIO U3YYEHHBIX PACIIPENCIICHUN.

HenpepbiBHbIe ciydaiiHbie BeJW4uHbL. [Ipumeppl. DyHKOHUSA IUIOTHOCTH
BEPOSATHOCTU pacmpenesieHus. PaBHOMepHOE pacnpenesieHHe UM €ro CBOMCTBA.
3ajauun, NpUBOASILNE K [TOKA3aTEIIbHOMY PaclpeleeHUI0. 3a1aqn, IPUBOISIINE K
HOPMAJIBHOMY  PacCIpEAcIICHHUIO. OyHKIUA IIJIOTHOCTH BEPOSITHOCTH
IIOKA3aTeNbHOIO pacnpeesieHus, (PyHKIUS IJIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO
pacnpeneneHns. QyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amayw,
IpUBOJAIINE K pacupenesennto Ilyaccona.

KoBapuauust 1Byx ciaydaiiHblx BenunuuH. Koapduuument nuHelHON
koppemsiiud.  CoBMecCTHble  HAOMIOJEHMS JABYX  BEIMUMH. BbIOOpOYHBIN
kodhummeHT xoppemsiuu. Paznuyne Mexay JMHEWHOW CBS3bI0 U MPUIMHHO-
CJIEACTBEHHOM CBA3bI0. JIMHEWHas perpeccusi, METOJ HaMMEHBIINX KBaIPaTOB.



INNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
IPOILJIOMY M HACTOSILIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pPOBbIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTJIbIXa, PEryJsipHasl pu3ndecKass akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIOPTUBHO-03JJ0OPOBUTEIBHON IEATENbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
pa3nuuHbiM  chepam  MpodecCHOHAIBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



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

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYPhl, TTOHHMAHHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITHS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXalUEel Ccpeapl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEeYeCKOW MJesATEebHOCTH, JTaroB €&
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINH,
OCHOBaHMsI /111 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI'0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBbEKTaMH, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh e(UIUTH MHGOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3JIMYHBIX THIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HUHTEPIPETUPOBATh HH(POPMAIUIO PAa3IUYHBIX BHUIOB U
¢dbopmM npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTb INOJACHCHHUA I10 XOI[y peIHeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBIIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOSHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBIIAATh IJIAH, aJITOPUTM PELIECHUS 33/7a4H, BHIOMPATh CIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPILAEMBIX JACHCTBUH M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJITATOB, BIAJEThH
crnocobaMH CaMOIIPOBEPKH, CaMOKOHTPOJISI Tpolecca M pe3yjbTaTa pelieHus
MaTeMaTU4YECKOHN 3a/1a4M;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yJbTaTa LIETU U YCIOBUAM, OOBSCHATH TPUUUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHas1 1eATEJIbHOCTD:

NOHMUMAaTh M HCIOJb30BATh MPEUMYILECTBA KOMaHAHOW W WHAUBUIYAJIBHON
paboThl TpU pelmeHWH YYeOHBIX 3aJady, MNPUHUMATh LEJb COBMECTHOM
JeSATEIbHOCTH, IJAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThl, pacrpeaciiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3ylbTaT paldoThl,
000011aTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBaTh B TPyNMNOBBIX Gopmax paboTel (00CyXkaeHUsI, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATh CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHS C JPYTMMHM YJE€HAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

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

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: CIYYalHBIM OSKCIEPUMEHT (OTBIT),
ClIydyaiiHO€ COOBITHE, PJIEMEHTApHOE ClydaiiHOe COOBITHE (RJIEMEHTAPHBIN HUCXOJ)
CIIy4ailHOTO  OTbITa, HAXOJUTh BEPOSTHOCTH COOBITUA B  OMNBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMyIUPOBATH COOBITHSA: MEepeceueHue, 00bEeINHEHNE JaHHBIX
coOBITHH, COOBITHE, MPOTHBOMOJIOXKHOE TaHHOMY, HCIIOJIb30BaTh IUArPAMMBbI
Diinepa, KOOPAWHATHYIO MPSAMYIO JUIsl PEIICHUs 3ajad, TMOJIh30BaThCS (opMyIoi
CJIOKCHHSI BEPOSITHOCTEH JIJIs1 BEPOSTHOCTEH ABYX M TPEX CIYYaHBIX COOBITHI;



ONEpUpOBaTh  IMOHATHIMU: YCIOBHAsl  BEPOATHOCTb,  YMHOKECHHE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, [E€PEBO CIIyYalHOTO SKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUH C TMOMOUIbIO MpaBUja YMHOXEHHS, JepeBa
CJIy4ailHOTO OIIbITA, HMCIOJb30BaTh ()OPMYJly IOJIHOM BEpOSATHOCTH, (HOpMYILy
baiieca npu peleHuu 3az1ay, oNnpeaessaTh HE3aBUCUMOCTb COOBITHI IO opMyJie U
10 OpraHU3alUU CIIy4aHOTO YKCIIEPUMEHTA;

OPUMEHATh W3y4YeHHbIE KOMOWHATOpPHBIE (QOPMYJbI JJs TMEPEUUCICHUS
DJIEMEHTOB MHOXKECTB, 3JIEMEHTApHBIX COOBITUH CIIy4allHOTO OIIBbITA, PEIICHHUS
3a/1a4 110 TEOPUU BEPOATHOCTEH;

CBOOOZHO ONEpUPOBATh TMOHATUAMU: OWHApHBIA  CIy4yallHBIA  OIBIT
(ucblTaHuE), yClleX M HeyJada, HE3aBUCHMbIE HCIBITAHHS, CEpUs HCIIBITAaHUM,
HaXOAHUTh BEPOSITHOCTH COOBITUH: B CEPUHM HCIBITAHUNA O IMEPBOrO yclexa, B
CepuHU HUCIBbITaHUM bepHyiin, B OMbITE, CBA3aHHOM CO CIy4YalHBIM BBIOOpOM M3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OMEpUPOBATH MOHITUSIMH: CIydaiiHas BEJIMYMHA, pACIpeeleHHe
BEPOATHOCTEH, AuMarpaMMa pacrpeneieHusi, OWHapHas cioydyaiiHas BeJMYHMHA,
reoMeTpuuecKoe, OMHOMHAIILHOE paclpeiesieHue;

ONEPUPOBATh IOHATHIMHU: COBMECTHOE pACIpPEIECICHUE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpPENENICHUs IBYX CIIydalHbIX
BEJIMYMH JUI BBIACIICHUS PACHOPEACIICHUS KaXKIOM BEIWYUHBI, OIPEACICHUS
HE3aBUCHMOCTH  CIy4YallHbIX  BEJIUYMH;CBOOOJHO  OMNEpUPOBATH  IOHATHEM
MaTEMaTHYECKOTO 0>KMJIaHUS CIIy4yallHOW BEJIMYUHBI (pacpeesieHus), IPUMEHSTh
CBOMCTBA MATEMATHYECKOTO OXXUIAHUSA IIPU PpEIIEHUU 3a1ad, BBIYHUCIATH
MaTEMaTHYECKOE OKUJaHEe OMHOMHAIBHOTO U FEOMETPUUECKOTO Pacpe/IeIICHUH;
CBOOOZHO OINEpPUPOBATh MOHATUAMHU: JTUCHEPCUs, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IIPUMEHATH CBOWCTBA JMCIEPCUU CIIyYaWHOW BEJIMYHHBI
(pactipeiesieHdsi) MPU PEILICHUU 3a/lad, BBIYUCIATH JUCHEPCHI0 U CTaHAApTHOE
OTKJIOHEHHE T€OMETPUUYECKOr0 U OMHOMHUAIBHOTO PacIpeiesICHU.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:

BBIUUCIISTH BHIOOPOYHBIE XaPAKTEPUCTUKU MO JAHHOM BHIOOPKE U OLIEHUBATH
XapaKTePUCTUKU TEHEPAIbHOM COBOKYMHOCTHM JAaHHBIX IO  BBIOOPOYHBIM
xapakTtepucTikaM. OLEHUBaTh BEPOSTHOCTU COOBITUH U IPOBEPSATH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3BI, II0JIb3YsICh U3yYECHHBIMU PACIPEICICHUSIMH;

IPUBOAUTH  IPUMEPHI  3a4a4, IPUBOMAIIMX K  IIOKa3aTEIbHOMY
paclpeneneHuo, 3a1ad, NPUBOAAIIMX K HOPMAJIBHOMY PaCHpeleTeHUIO.
OnepupoBarh NOHATUAMM: (PYHKLHUS IUIOTHOCTH BEPOSITHOCTU IIOKA3aTEJIbHOTO
pacnpenenenus, pyHKUUs INIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO PACIIpENEICHMS,
(YHKIMS IUIOTHOCTH M CBOWCTBA HOPMAJIBHOIO PACIPEAEICHUS;0NPEACIIATh
KO3 GUIIUEHT JTUHEHHON KOPPESLIH, BEIOOPOUHBINA KOAPHUIUEHT KOPPEIALUU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 DneMeHTHI Teopuu rpados 3
) Crny4aiiHbI€ OTIBITHI, CITy4aifHbIE COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Onepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. CII0KEHHE U YMHOKEHUE 5
BEPOSITHOCTEU. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumblie coObITHS
4 DneMeHThl KOMOMHATOPUKU 3 1
Cepuu 1ocie10BaTeabHbIX UCTIBITAHUN.
5 Ucnbrranus beprnymnu. CiydaiiHplii BEIOOP 5 1
13 KOHEYHOU COBOKYITHOCTH
CrnyualiHble BETMUMHBI U paclpeaeieHus 13
[ToBTOpEeHME M 0000IIICHNE MaTEpHaia 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
3aKoH OOJIBIINX YHCET 1
2 DJIEMEHTHI MaTEMATUYECKON CTATUCTUKH 1
HenpepbiBHbIE ClTy4aliHbIE BETMUUHBI
3 (pacmipenenenus), mokazaTeabHOE U 5
HOpPMaJTbHOE pacIpeieIeHus
4 Pacnpenenenue [lyaccona 1
CBs13b MeXy Clly4allHBIMM BETMYMHAMHU 1
O0001eHre U cUCTEMATU3aLMs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 4




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoka Kontpoabnbie IlpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesibHbIe
padoTsbI padoThI
pecypcsl
1 I'pad, cBsa3ublii rpad. Ctenenp 1
(BaneHTHOCTH) BepmuHkbl. [1yTh B rpade.
2 Herwm u nuxel. ['padbl Ha TUIOCKOCTH. 1
3 JlepeBo CiTy4aitHOTO SKCIICPUMEHTA. 1
4 Ciyyalinble SKciepuMeHThl. CiydaiiHbie |
COOBITHS.
5 DneMeHTapHbIE COOBITHS. 1
6 BeposiTHoCTH COOBITHI B OMBITAX C |
PaBHOBO3MOYKHBIMH HCXOJaMH.
Huarpammsl Diinepa. [lepeceuenue u
7 00bEeIMHEHNE COOBITUH. 1
[TpOTHBOIOIOKHBIE COOBITHSL.
8 @opMyita CII0KEHUS BEPOSITHOCTEH. 1
YcnoBHas BeposaTHOCTh. Dopmyna
9 YMHOKE€HHSI BEPOATHOCTEN U 1
M0CJIeI0BATENbHBII BHIOOD.
10 @opMyiia OJIHON BEPOATHOCTH U 1
dbopmyna baiieca.
11 HeszaBucumele cirydaiiHble COOBITHSL. 1
[TpumMepbl KOMOMHATOPHBIX 3a/1a4.
12 KomOunaTtopHOE MpaBUiio yMHOKECHHUSI. 1
IlepecTaHOBKH M (paKTOpUAT YHCTIA.
13 Uucno coueTaHui U TPEYroJbHUK 1




ITackans.

14 ®opmyna 6bunoma HeroToHa.

15 Hcneiranue. Ycenex u Heynava. Cepust
WCIIBITAaHUH 70 NIEPBOT0 yClexa.

16 Cepust HE3aBUCUMBIX UCIIBITAHUI
bepuyuu.

17 Cay4aiiHbli BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

18 Pemenue 3agau no reme: Cepun
IIOCJIE0BATEIbHBIX UCIIBITAHUM.

19 [IpakTuueckast paboTa ¢ UCIOIb30BAHUEM
AJIEKTPOHHBIX TAOJIHII.

20 CrnyuaiiHas BeJIMUMHA U paclpeesieHue
BEPOATHOCTEM.

71 Onepanuu HaJl CIydailHBIMU
BEJIMYMHAMU.

22 ['eomeTpuueckoe pacnpeaeieHue.

23 bunoMuanbHOE pacnpeneneHue.

24 MaremaTH4yecKO€e OKHUIAHUE CIYYANHOMN
BEJINYUHBI.

25 CoBMecTHOE pacnpeiesieHue IByX
CITy4allHbIX BEJIMYUH.

26 HezaBucumeble ciyyaliHble BETUUHHBI.

27 CBoiicTBa MaTEMaTUYECKOTO OKHMIAHMS.

78 MatemaTtuueckoe 0XXHUIaHNue
T€OMETPUYECKOTr0 pacCIpeaesICHHUS.

29 MatemMaTuyeckoe OXKUgaHue
OMHOMMAJIBHOTO pacIpeieICHHUS.

30 Jlucniepcust M CTaHJAPTHOE OTKIOHEHHUE.

31 CaoiictBa nucnepcuu. lucnepcus




OMHAPHOU CITy4altHON BEITUYHHBI.
3 Jlucniepcusi OMHOMHAIIBHOTO 1
pacripesiesieHusl.
33 [MoBropenue. Pemenne 3amau 1
34 [MoBropeHue u 06001IeHNE MaTepraa. 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

Hepagencto YeObimena. Teopema
YeOblmieBa

3aKoH 0ONBIIHUX YUCE

Teopema bepnymiu

AN TW N

Br160pouHBIN METOJT MCCIIEIOBAHMIA

[TpakTudeckasi paboTa ¢ UCIIOIH30BAHHEM
AJIEKTPOHHBIX TAOJIHUIL

['enepanbHasi COBOKYITHOCTD M CIIy4alHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukamu. OLieHKa CpeTHEro U
JUCIIEPCUU TEHEPATbHON COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

['enepanbHasi COBOKYITHOCTD M CIIy4alHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukamu. OLieHKa CpeTHEro U
JUCTIEPCUU TEHEPATbHON COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

OrneHrBaHUE BEPOSITHOCTEH COOBITHM 1O
BEIOOpKE

ToueuHble OLIEHKH 3aKOHOB PACIIPENETICHUS

[TpakTudeckasi paboTa ¢ UCIOIH30BAHHEM
AJICKTPOHHBIX TAOJIHUIIL

11

[Ipumepsl HENMPEPHIBHBIX CIYYaTHBIX
BCJIIMYHH. (DYHKI_II/ISI IIJIOTHOCTH
BEPOATHOCTH




PaBHoMepHOe pactipenenenue. [Ipumepnt

12 3a/1a4, IPUBOJAIIUX K [TOKA3aTEILHOMY U K
HOPMaJIbHOMY pacipeieIeHUsIM

13 OyHKIMS TTIOTHOCTH BEPOSITHOCTH
II0KA3aTeIbHOIO paclpeacIcHus

14 @DyHKIMSI IITIOTHOCTH BEPOSITHOCTH
HOPMaJIbHOTO pacrpeeseHus

15 3aauy MPUBOASIINE K TOKA3aTEIbHOMY U
HOPMaJIbHOMY pacipeIeICHUIO
ITocnenoBarenbHOCTh OJIMHOYHBIX

16 HE3aBUCHUMBIX coObITH. [IpumMep 3amaun,
IpUBOALIEH K pacnpenenenuto Ilyaccona

17 [IpakTuueckast paboTa ¢ UCIOIb30BAaHUEM
ANEKTPOHHBIX TAOJIHII

18 KoBapuanus 1ByX ciy4dailHbIX BEIUYHH.
Koaddurment koppensmun

19 CoBMmecTHBIC HAOMIOEHUS IBYX BETUYUH

20 Br16opounbiii K03QGUITUEHT KOPPETAIHHA
Paznuuune Mexny TMHEHHOM CBSA3BIO U

21 MIPUYUHHO-CIIECTBEHHOM CBA3BIO.
Jluneitnas perpeccus
Cratucrtuueckas runoresa. [IpoBepka

22 MIPOCTEUIINX TUIIOTE3 C IIOMOIIbIO CBOKCTB
W3YYECHHBIX pacrpeieICHH

23 [IpakTuueckast paboTa ¢ UCIONIb30BAHUEM
ANEKTPOHHBIX TAOJIHII

24 [ToaroroBka Kk UTOrOBOM KOHTPOJIBHOM
pabore

25 KonTtpouabnas padora «BeposiTHOCTB 1
CTATHUCTHKA)

26 IToBTOpenue. [IpencraBieHne TaHHBIX C




TTOMOIIIbIO TAOJIHI] U THArPaMM,
oImucarTenabHas CTaTUCTUKA

27

[ToBTOpenue. OnbITH C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMUA COOBITUSIMHU

28

[ToBTOpeHue. Beruncnenue BeposiTHOCTEN
COOBITHIH ¢ IpUMEHEHUEM (POpMYII

29

IToBrOpenue. BeruuciaeHue BEposTHOCTEN
COOBITHH C TPUMEHEHUEM TpauIecKux
METOJI0B: KOOpAUHATHAs IpsiMast, IEPEBO,
auarpamma Ouiepa

30

[ToBTOopenue. CinyvailHble BEIUUUHBI U
pacnpeneneHus

31

[ToBTOopenue. CiyvailHble BETUUUHBI U
pacnpenenenus. MareMaTuueckoe
OXKMJaHUE CIYYailHON BEJTMYMHbI

32

[ToBTOpeHne. MaTeMaTrveckoe 0KUuJaHNUE
CIIy4allHOM BEIUYMHBI

33

IToBrOpenue. BeruuciaeHue BEpOsITHOCTEN
coObITHH ¢ TpUMEHEHHEM HOPMYT 1
rpadMuecKux METOJI0B

34

IToBrOpenue. BeruuciaeHue BEposTHOCTEN
coObITHH ¢ TpUMEHEHHEM HOPMYT 1
rpadMUecKux METOJI0B

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yiabrara
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
6.1 YwuTaTth ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6. OnepupoBath  TOHIATHAMH:  CpeqHee  apudmeTrnyeckoe, MeauaHa,
' HauOoJIbIlIee, HAMMEHbIIIEE 3HAYCHUE, pa3MaX MAaCCHBA YMCIOBBIX JaHHBIX
OrnepupoBaTh MOHATUSIMH: CIyYalHBIA DKCIIEPUMEHT (OMBIT) U CIy4aillHOE
cOoOBITHE, DJIEMEHTApHOE COOBITHE (DJIIEMEHTAPHBIA HMCXOJ) CIy4aiiHOTO
6.3 OMbITa; HAXOJIWUTb BEPOSITHOCTM B OMNbITAX C PABHOBO3MO>XHBIMU
CIIy4aifHBIMU COOBITUSIMH, HAXOJUTh ¥ CPABHUBATH BEPOSITHOCTH COOBITHI B
M3YYEHHBIX CITy4alHbBIX SKCIEPUMEHTAX
Haxomute u ¢opMyaupoBath COOBITHS: TepeceYeHrue H OOBbEeIUHECHUE
6.4 JAHHBIX COOBITHM, COOBITHE, MPOTHUBOIIOJIOKHOE JaHHOMY COOBITHIO;
' NOJIB30BAThCS AUarpaMMaMu Difniepa U GOpMYIIOi CIIOKEHHS BEpOSITHOCTEH
MIpU PELLICHUH 3a/1a4
OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaXOJHUTh BEPOSTHOCTU C IMOMOIIBIO TMpaBUiIa YMHOXKEHHUS, C MOMOUIBIO
JIepeBa CIIy4allHOT'O OIbITa
6.6 [TpumeHsITH KOMOMHATOPHOE MPABWIIO YMHOKEHUS MIPH PEIICHUN 33129
OnepupoBaTh MOHATUSMHU: UCIHBITAHUE, HE3aBUCHUMbIE HCIBITAHUS, CEpUs
6.7 UCTIBITAHUH, YCIIEX W HeyJada; HaXOIUTh BEPOSTHOCTU COOBITUN B CepUU
' HE3aBUCUMBIX HCHBITAHUM [0 TEPBOTO yclexa, HaXOAUTh BEPOSITHOCTH
coOBITHI B cepun ucnbITanuii bepuymnu
6.8 OnepupoBaThb MOHATUSIMU:  Clyd4ailHas  BEJIMYMHA, pacCHpeeseHue
' BEPOSITHOCTEH, TMarpaMma pacrpeaeieHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepPsieMOoro .
0o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yiabrara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOATHOCTM  3HAUYEHUH  CIy4alHOH  BEJIMYMHBINO
' pacnpeesieHrIO UITH C TIOMOIIBIO JuarpaMmm
5.2 OnepupoBaThb MOHSATHEM MAaTEMAaTHYECKOTO  OXWJAHUSA, IPUBOAUTH




IIPUMEPBI TOT'0, KaK IPUMEHSIETCS MAaTEMaTUYECKOE OXUIAHUE CIIy4alHOU
BEIWYUHBI, HAXOAWTh MAaTEMaTUYECKOE  OXHMIAHHE 10 JAaHHOMY
pacrpeneeHuo

53

Nwmeth MpeaACTaBJIICHHUEC O 3aKOHC OOJIBIIIMX YHCEIl

54

HmeTs npeacTaBiieHne 0 HOpMaabHOM pacrpeaeeHuu




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, HauOoJIblllee W HauMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHS U CTaHIApTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

6.2

CryqaifHbIe SKCIIEPUMEHTHI (OTIBITHI) M CITy4aiiHbIe COOBITHS. DJIEMEHTApHBIE COOBITHS
(ucxonwl). BeposaTHOCTh CitydailHOTO COOBITHS. BIM30CTh YaCTOTHIM BEPOSITHOCTH
coObITHil. CiydaiiHble OMBITHI C PABHOBO3MOXHBIMHU DIIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH cOOBITHI B ONIBITAXC PABHOBO3MOXKHBIMHU DJIEMEHTAPHBIMH COOBITUSIMU

6.3

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

6.4

VYcnoBHass  BEPOSATHOCTb.  YMHOXEHUE  BEpOsATHOCTEH. JlepeBo  cily4ailHOro
sKkcriepuMenTa. @opmyria moaHoH BeposTHOCTH. HezaBucuMblie COOBITHS

6.5

KomOunaropHoe mnpaBmwio ymHOXeHHS. [lepectaHoBku u  (daktopuan. Ywcio
coueranuii. Tpeyronbauk [lackans. ®opmyna 6mHOMa HproToHA

6.6

bunapHplii ciay4aiiHBIA ONBIT (UCHBITaHUE), ycmex U Heyaada. HesaBucumele
ucnbiTanusl. Cepusi HE3aBUCUMBIX HUCIBITAaHMM A0 mepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHymim

6.7

Cnyuaiinas BenuunHa. Pacrnpenenenue BeposiTHOocTed. JlmarpamMma pacnpeleneHHUs.
[Ipumeps! pactipeiesieHnid, B TOM YHCIIE€ TEOMETPUYECKOe OMHOMUAIBHOE

11 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEIMYMH: MATEMaTH4YECKOE OXHJIaHUE,
IOUCTIEPCUsl M CTaHIAPTHOE OTKJIOHeHue. [Ipumepsl npuMeHeHUsT MaTeMaTU4eCKOro
OKMJIaHHs, B TOM YHCIE B 3a7a4ax M3 IIOBCEAHEBHOM XU3HHM. Maremarudeckoe
OXKHUJaHue OMHApHOH ciyyailHON BenMuYMHBI. MaTeMaTHUeCKOe OXHIAHHE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTudecKoe OKUIaHUE U AUCIIEPCHSI TEOMETPUYECKOTO U
OMHOMMAJIBHOTO pacrpeieieHui
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3akoH OOJBIIUX YHUCENT W €ro Pojib B HayKe, MpUpojae U odimecTBe. BribopouHbrit
METO/]I KCCIIEIOBAHUI
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[Ipumepsl  HENpEpBIBHBIX  CIIy4alWHbIX  BedW4YWH. [loHsATHE O IUIOTHOCTH




pacnpezeneHus. 3aaauu, NPpUBOASIIME K HOpMaJIbHOMY pacnpezeneHuto. [lonsatue 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 00pa30BaTeIbHON MPOrpaMMBbl CPeIHEro 0011ero
o0pa3oBaHus

Brnagenne MeromaMu JJOKa3aTENbCTB, ANTOPUTMAMHU pELICHHS 3aad;
yMeHue (GOpMYJIHpOBATH W ONEPHPOBATH MOHATHUSMH: OMpEICIICHHE,
akcuoma, TeopeMa, CIEeACTBHE, CBOMCTBO, NpPHU3HAK, J0Ka3aTeIbCTBO,
PaBHOCWIIbHBIC (POPMYITMPOBKH; MPUMEHSITh UX; yMEHHE (HOPMYIHPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUU;
MPOBOJMTH JI0KA3aTeNbHBIC PACCYKICHHS TP PEUICHUH 3a7a4, OIEHUBATh
JOTHYECKYI0  TPAaBHJIBHOCTh  PAcCYXIEHHWI; YMEHHE OIepHpPOBATH
MOHSITUSIMA: MHOKECTBO, TTOJMHOKECTBO, OINEpaIii HaJ MHOKECTBAMU;
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIHMCAHUS PEATbHBIX MPOIECCOB U SBJICHHUHN U MPU PEIICHUU 3ajad, B TOM
YHCcIie U3 IPYTHX YU4EOHBIX MPEJIMETOB; YMEHHUE ONEPHPOBATH MOHATHIMU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad HA TUIOCKOCTH; YMEHUE 33/1aBaTh
U ONHUCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMHM; MUCIIOJIB30BaTh rpadbl MpH

peuieHuu 3aaaqy

YmMmenne OIICpHUPOBATH TIOHATUAMU: HATYPAJIBHOC 4YHCIIO, LEJI0C YHUCIIO,
CTETICHb C IIeIBIM ITOKa3aTelleM, KOpEeHb HAaTypallbHOW CTENEHH, CTEIICHb C
paluOHAJIbHBIM ITOKAa3aTeJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIEM,
JorapuM dYHCIa, CHHYC, KOCHHYC M TaHT€HC NpPOHM3BOJHHOTO YHCIIA,
OCTaTOK II0 MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANMOHATIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJIbIX, pPAlUOHAJIbHLIX, HeﬁCTBHTeHBHBIX
YKCcel, yMEHHUE MCIIO0JIb30BaTh MPU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00IIHiA
JenuTeNh W HauMeHblllee oOliee KpaTHoe, anroput™ EBkiamma npu
peIIeHNH 33a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIIMOHHBIMH CHCTEMaMU
CUUCJICHUSA, YMCHHUC BBIIIOJIHATH BHIYHUCJIICHUC 3HA4YCHUU U npeo6pa30BaHH;1
BBIPOKECHUM CO CTENEHsSMU W Jiorapudmamu, npeoOpazoBaHHs APOOHO-
palMOHAIBHBIX  BBIPDAXKCHUHM;  yMEHHE  OIEPUPOBATH  ITOHATUAMM:

MOCIIEI0BATENbHOCTh, apu(MeTHUecKas Mporpeccus, TreoMeTpruiecKas




mporpeccusi, OCCKOHEYHO YOBIBAIOIas TeOMETPUYECKash MPOTPECCHs;
YMeHI/Ie 3aJgaBaTrb II0CJICAOBATCIIBHOCTH, B TOM 4YHCIC C IIOMOIIBIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEPUPOBATh MOHATUSMHU: KOMIIJICKCHOE
quciio, COHpH)KéHHbIe KOMIIJICKCHBIC 4HCJIa, MO,Z[yJII: nu aprMeHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpamueckas); YMeETh
MPOU3BOJUTE apu(PMETHUEeCKHE NEHUCTBHS C KOMIUICKCHBIMHA YHCIIAMU;
HpI/IBO,Z[I/ITI: anMepH HUCIIOJB30BaHUd KOMIIJICKCHBIX YHCCII, OH@pI/IpOBaTI:
MOHATHSIMHU:  MaTpuna 2X2  u  3x3, omnpenenuTeab  MaTpHLbI,

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

YMeHne onepupoBaTh MOHATHSAMHU: pPalMOHAJIbHBIE, HpPpPALUOHAIBHBIC,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsST M HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE ONEpPUPOBATH
MOHATUSIMHU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMAa YpPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
yYpaBHEHUN, HEPAaBEHCTB U CHCTEM; YyMEHHME peulaTb YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMbl C IOMOULIbIO Ppa3JIMYHBIX MPUEMOB; peEIIaTh
YpaBHEHHUs, HEpPaBEHCTBA M CHCTEMBbI C [apaMeTpoM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHUS MaTeMaTH4YEeCKUX

3a]a4 1 3a]a4 U3 pa3IU4HbIX 00JacTell HayKu U peallbHOM JKU3HU

YMeHue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTH (YHKIUH,
NEPUOIMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMHA, SKCTpeMyM (DyHKIMH, HanOoJbIIee W HAMMEHBIIEE 3HAYCHUS
(GyHKINU Ha MPOMEXKYTKE, HEmpepbIBHAs (DYHKIUS, aCUMIITOTHI rpaduka
GyHKIMH, TIepBasg W BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUSCKHNA U
¢u3uueckuif CMBICI TMPOU3BOJAHOM, TEepBOOOpa3Has, ONpeaenEHHbII
MHTErpajl; YMEHHE HAaXOAWTh AaCUMITOTH rpaduka (GyHKIHH; yMEeHHE
BBIYUCIIATH  NPOU3BOAHBIE CYMMBI, IPOU3BEJCHMS, YACTHOTO U
KOMITO3MIMY (YHKIMHA, HaXOMUTh YpaBHEHHE KacaTelbHOH K TIpaduKy
(GyHKLIMU; YMEHHME HaXOIUTh MPOU3BOJAHBIC SJIEMEHTApHBIX (QYHKUUH;
YMEHHE HCIIOJb30BaTh NPOM3BOAHYIO ISl HWCCIEIOBaHUS (YHKIUH,
HaXOJUTh HAWOONbIINE W HAWMEHBIIUE 3HAYCHUS (YHKIUI; CTPOUTH
rpaguKi MHOTOYJICHOB C HCIIOJB30BAaHHEM armapara MaTeMaTH4ecKoro
aHanmu3a; MPUMEHATh TNPOM3BOJHYIO [UIS HAXOXACHHUS HAMIy4IIero
pemieHnss B NPUKIAJHBIX, B TOM YHCJIE COLHAIbHO-)KOHOMUYECKUX H

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




HHTCrpaga; HNpUBOAWUTL HNPUMEPLI MATCMATHUYCCKOIo MOACITIHUPOBAHUA C

noMoIkio AU depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: TpaduK PYHKIUHU, oOpaTHas (QyHKIIHS,
KOMITO3HIMS (YHKIMKA, JuHEHHas (yHKIuUS, KBaapaTudHas QYHKIHS,
paumoHanbHas (QYHKLIWSA, CTerneHHas (QYHKIHSA, TPUTOHOMETPHUYECKHUE
byHKIIMKA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMH, TMOKa3aTesbHAs W
Jgorapumuueckas (yHKIUU; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBIIOJHATH  TpeoOpa3oBaHuss  TpadukoB  (QYHKIIWH,
UCTIOJIb30BaTh TPaQUKH IS W3YYEHHUS MPOLIECCOB W 3aBUCHUMOCTEH, MpHU
pelIeHNH 3ajad U3 APYruX Y4YeOHBIX MPEIMETOB W 3a1a4 U3 PEaTbHOU
JKU3HU; BBIpAXaTh (OpMyllaMd 3aBUCUMOCTH MEXIY BEIUYUHAMU;
WCITOJIH30BaTh CBOWCTBA M Tpaduku (GYHKIHMA 1715 PEIICHHS ypaBHEHHM,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; U300pakaTb Ha KOOPAMHATHOU

IJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CHCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCIE Ha
NPOIICHTHI, AOJM U 4YacTH, Ha JABIKEHHE, paboOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33Jlaud U3 O0JIaCTH YNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHAHCAMH); COCTaBJIATH BBIPAXKECHUS, YpaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI N0 YCIOBUIO 33J1a4d, HUCCIENOBATh IOJYYEHHOE pEUICHUE U
OLICHUBATh MPAaBAONOJAOOHOCTh pE3yJIbTaTOB;, YMEHHE MOJEIUPOBATH
peajbHblE CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATh BBIPAXKCHMUS,
YPaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJEJIM €  HUCIOJB30BaHMEM  ammapara  aireOpsl,

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apuPMeTHUYecKoe, MeIuaHa,
HanOoJbIlIee U HAMMEHbBIIIEee 3HAUYEHUS, pa3Max, JUCIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BIICKaTh, WHTEPIPETUPOBATH
UH(OpMaLIKIO, IPEJCTABICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOMCTBA PEaJbHBIX MPOLECCOB M SBICHUI; MPEICTABIATh
UHPOpPMALIMIO C TOMOIIbIO TaOMUI] M JAMarpamMM; HCCIIEIO0BaTh
CTaTHUCTUYECKHE [aHHbIC, B TOM YHUCIIE C IMPUMEHEHHEM TpadUuecKIX
METO/OB M AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIeI0BaTh COBMECTHBIC

HAOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCeUBaHUs U JIMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHSAMHU: CIyYalHBIM ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYallHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TPaQHUUECKUX METOJIOB; INPHUMEHSTH
(GOpMyNBI CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (GopMyny MOIHOM
BeposTHOCTH, hopmyny beprymm, koMOuHaTOpHBIE (AaKTBI U (OPMYIIBL;
OLICHUBATh BEPOSTHOCTH pEAbHBIX COOBITUH; yMEHHE OIepUpPOBAThH
NOHATUSIMH:  CIlydaiiHass BEIIMYMHA, paclpelesieHHe BEpOSITHOCTEH,
MaTeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyuallHOW  BENMYHMHBI, (QYHKIHMH  paclpenesieHus] W IUIOTHOCTH
PaBHOMEPHOTO, MMOKA3aTeILHOT0 U HOPMAIBHOTO PaCHpeIeICHHI; YMCHHE
UCTIOJIF30BaTh CBOMCTBA M3YYECHHBIX PaCHpeACiCHUI I PEIICHUs 3ajad;
3HAKOMCTBO C MNOHATUAMHU:. 3aKOH 6OJ'IBI_HI/IX YHUCCJI, MCTOAbI BbIGOpO‘IHBIX
UCCIIC/IOBAaHMI;, YMEHWE TPUBOIUTH MPHMEPHl TPOSBICHHUS 3aKOHA
6OJ'H>H_II/IX YuCCll B HNPUPOJHBIX U O6H.[€CTB€HHBIX SABJICHUAX, YMCHUC
OIIEPHPOBAThH TOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COUYCTAHHHU,
YUCII0  TEPecTaHOBOK; OwmHOM  HprOTOHA; yMeHHME  TPUMEHSATH
KOMOWHATOPHBIE (aKThl U PACCYKACHUS ISl PEHICHUS 33a]ad; OICHHBATh
BCPOATHOCTU PCATIbHBIX COGBITHﬁ; COCTAaBJIATb BCPOATHOCTHYIO MOJCIIb U

UHTEPIPETUPOBATH MOJTYUEHHBIN pe3ybTaT

YMeHne onepupoBaTh IOHATHUSAMH: TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYHMHA yIia, IJIOCKUN YroJl, IBYIPAHHBIN
yroJI, TPEXTPAaHHBIM Yroj, CKPEeIUBAOIIMECS IPSAMbIE, apalIeIbHOCTh U
NEPHNEHAUKYJIAPHOCTD IPSAMBIX M IIJIOCKOCTEHM, Yroa MEXKIY MpPSIMbIMH,
yroJl MeXAy TMpsAMOM M IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSAMH,
paccTositHue OT TOYKH [0 IUIOCKOCTH, PACCTOSHHUE MEXAY IPSMBIMU,
pacCTOsiHAE MEXAY IUIOCKOCTAMH; YMEHHE HCIIONIB30BaTh IPH PELICHUH
3aa4 M3ydeHHbIe (PaKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE OILECHHBAThH
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 (GUTYpPHI, 00BEM (GUTYPHI,
MHOT'OT'paHHUK, HpaBI/I.HBHBII\/'I MHOT'OrpaHHUK, CCYCHHUC MHOI'OI'paHHUKA,
Ky0, mMapajuienenures, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYyC, map, cdepa, miomanb cdepsl, IMIOMIATL
MOBEPXHOCTH THPAaMUJbI, MPHU3MbI, KOHyCa, HWIMHIApPA, O00BEM KyOa,
IPSMOYIOJIBHOTO Mapajulelleunena, MNIUPaMUAbl, IPU3MBI, LHIMHAPA,
KOHycCa, Imapa, pa3BEpTKa MOBEPXHOCTH, CEUCHHS KOHYca W IWJIHHIPA,

napamiCibHbIC OCH HWJIXM OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbh,




Kacaromasicss cepbl, NWIMHIpPA, KOHYCAa; YMEHUE CTPOUTh CEueHUue
MHOTOTpaHHHKa, W300pa’kaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIICHUs, UX CEYEHHUs], B TOM YHCIIE C TOMOILIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTETHHO
dbopMynUpOBaTh ONpeAeNeHUsI U3y4yaeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAaX M MpH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHpUKanuioo (GuUryp Imo
pa3IMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOJUMBIC JIOTIOJIHUTENbHBIC

TIOCTPOCHHSI
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YMeHne omnepupoBaTh TMOHATHUSMH: JBIDKEHHE B NPOCTPAHCTBE,
HapaHHGHBHBIﬁ MEpeHOC, CUMMCTPHA HaA IJIOCKOCTH MW B IMPOCTPAHCTBC,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMMOJ00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (UTYPHI, B TOM YHUCIIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIH30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelicHUU 3aJia4; HaXOJUThb TICOMCTPHUYCCKUC BCINMYMUHLI (,Z[.HI/IHa, yrouJa,
10 s, 00BEM) TIPU PEIICHUN 3a7a4d U3 APYTHX YYEOHBIX MPEIMETOB U
u3 peaJII:HOI\/'I JKU3HH; YMCHHUC BBIYUCIIATL T'COMCTPUUCCKHUC BCIUMYMUHLBI
(nmuHa, yroJy, IUIOMAAL, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJbI, B TOM YHCJIC. IUIOHIAJb ITOBECPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; o0béM Kyoa,
MMpAMOYT'OJIBHOI'O  HapaJliCiCvicaa, IMUupaMHubl, I[IPU3MbI, OUWJIWHAPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEIEHNE BEKTOpa Ha YHCIO, pa3lioKeHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOW3BEACHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXIY
BEKTOPAMH; YMEHHE HCIOIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUYCCKUX 3ada1 U 3a/1a4 ApYyTUx y‘IGGHBIX npeaMecToOB
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YMeHne BEIOMpATh MOAXOMSIINA METO JJIS PEIICHUS 3a/1a4u; TOHUMAaHHE
3HAUMMOCTH MAaTE€MaTHKA B U3YYCHHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, YMEHHE pAaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI MATEMATUUECKHUX

OTKPBITUHA POCCUUCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH




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

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

Yucna ¥ BEIUHCIIEHUSA

1.1

Harypanbnsle u nensie yucna. [IpusHaky qenMMOCTH LEIIbIX YUCEI

Pannonanbupie  uncina. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, MPOLICHTHI,

2 OeCKOHEUHBIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOM cTereHu. JleHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOM CTEIIEHU
L4 Crenens ¢ nenpiM nokasareneM. CTeNeHb ¢ pallMoOHaIbHBIM NoKa3areneM. CBolicTBa
' CTCIICHU
L5 CuHyC, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIOBOrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MbI
JetictButenbHple  4ucna. ApupMETHYECKHE OIepalud ¢ JICHUCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOakEéHHbIE BEIUMCIIEHUS, IPABUIa OKPYIJICHUS, IPUKU/IKA U OLIEHKa
pe3yJibTaTa BEIYUCICHUI
1.8 [IpeobpazoBanue BeIpaKECHHMA
1.9 KommuiekcHbie uncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANbHBIE YPaBHEHUS
2.2 HppanuonalibHbIC YpaBHEHHUS
2.3 TpuronomeTpuyeckne ypaBHEHHUS
2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS
2.5 I{enbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppauroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapUMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  VYpaBHeHwHs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuna cucTeMsl TMHEHHBIX YpaBHeHUH. OnpeaeauTenb MaTPHULbI
3 OyHKIWH U TpaduKu




Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['papux dysxnumn. B3ammuao oOpartHbie

> ¢ynkunu. YétHeie n HeuéTHBIe QyHKIMU. [lepruoanueckue GpyHKINH
OOnactp ompeneneHuss U MHOXKeCTBO 3HadeHMd ¢yHkuuu. Hymn ¢dyHkmmm.
39 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HaumMeHblee 3HAaYCHHE
GYHKIMH Ha IPOMEKYTKE
13 CrenenHass (yHKIOHMS C HaTypaJdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcumnToThl rpaduxoB Qynkmuii. CsoiicTBa  QyHKIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [TpousBoanas pynkmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (QYHKITAN
[Ipumenenne NTPOU3BOAHOW K UCCIICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHre HanOOJbIIEro U HAaMMEHbIIEro 3HaueHus (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHoxecTBa U JTOTHUKA
5.1 MHoXxecTBO, onepaluu HajJ MHOKecTBamu. J(uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiITHOCTD M CTaTUCTHKA
6.1 OnwucareybHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 OUryphl Ha IOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTHU BpAIICHUS
7.5 KoopaunaTel 1 BEKTOpPBI




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka: anredpa u Hayajga MmaTeMarudeckoro anaimmsa: 10-11 kimaccsr:
0a30BbIi U yriyoneHHbIN ypoBHH: yueOHuk/ L. A. Amumos, FO. M. Konsrus,

M. B. TkaueBa u ap. — Mocksa: [Ipocsenienue, 2025

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Marematuka. BepositHocTs u ctatuctuka : 10—11-e kiaccel : 6a30BbId 1
yrayOJaEHHBIN YPOBHU : METOIMYECKOE TocoOue A1 yuuTens. — MockBa:

ITpoceenienune, 2024.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

1. Menuareka uznarensctBa I IpocBenienus
https://media.prosv.ru/content/

2. I1OC Mos Ikouna https://myschool.edu.ru
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