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MNOACHUTEJBHASA 3AIINCKA

YueOHbii Kypc «BeposSTHOCT, W CTaTUCTHKA» YIUIYOJEHHOTO YpPOBHS
SBJISIETCSI TMPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayOnaEHHOTO YPOBHS HAa YPOBHE CpeIHEro oouiero oopasoBanus. Y 4eOHbII Kype
npeaHazHayeH st GOopMHUpOBaHUS Y 00YUAIOMIMXCS CTATUCTUYECKOW KYJIbTYpPhI U
MIOHMMAHMS POJIA TEOPUU BEPOSTHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YUYEHUSl CIy4yalHBIX COOBITUH, BENWYMH M mpoueccoB. Ilpu u3ydeHun kypca
oboramarmTcsi TOPEeACTaBICHHs OOyYalomIMXCs O METOoJaX MCCIeOBaHus
U3MEHYMBOTO MHUpPA, pa3BUBAETCS MOHMMAaHHWE 3HAYMMOCTH U  OOIIHOCTU
MAaTeMaTHYECKUX METONOB ITO3HAHUSA KaK HEOTHEMJIEMOM YacCTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBlI€HO Ha 3aKpelyieHue 3HaHWi,
MOJTyYSHHBIX MPU U3yYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIETO 00pa3oBaHUs, U
HA Pa3BUTHE IPEACTABICHUM O CIy4YaMHBIX BEIWYMHAX U B3aUMOCBSI3AX MEXKAY
HUMM Ha BaXKHBIX NPUMEpPAX, CIOKETbl KOTOPBIX NMOYEPIHYTHI M3 OKPYKAOLIETO
mupa. B pesynbrate y 00yyaromuxcs 10KHO C(pOPMUPOBATHCS TIPEICTABIICHUE O
HanOoJiee yoTpeOUTEIbHBIX U OOIIUX MaTeMaTHUYECKUX MOJEIISIX, UCTIOIb3YyEMBIX
JUIS ~ ONHUCAHUS  aHTPONOMETPHUUECKUX U JeMorpaduyecKkux  BEJIUYHH,
NOTPEIIHOCTe B pPa3lIUYHbIE pPOJa H3MEPEHUsX, UIMTEIBHOCTH O€30TKa3HOU
paboOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJICHUM U MPOIIECCOB
B oOmiectBe. YueOHBIM Kypc siBisieTcss 0a30il Uil OCBOEHHMS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOJIMMBIX CIECIMAIIMCTAM HE TOJBKO MHXKEHEPHBIX
CIIELIMAIIBHOCTEN, HO TAaKX€ COLMAJIbHBIX M ICUXOJOTHMYECKUX, IOCKOJIBKY
COBpEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHLHOW MEpEe HCIOJIB3YIOT ammapar
aHanu3a OONbIIMX JaHHbIX. LleHTpanbHYI0 YacTh y4eOHOro Kypca 3aHUMAaeT
oOcyxeHre 3aKkoHa OOJIbIIMX yuceld — (YyHIAMEHTAJIbHOTO 3aKOHA MPHUPOIbI,
UMEIOIIET0 MaTeMaTHYECKYI0 (POpMaTHU3aIIHIO.

B cooTBeTcTBUM C yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOTro Kypca
«BeposTHOCTP M CTAaTUCTUKA» Ha YIUIyOJEHHOM YpPOBHE BBIAEJIECHBI OCHOBHBIC
cozepxatenbHble TUHUU: «CrydaiiHble COOBITUSL U BEpOSATHOCTH» U «CilydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIINUX YHCEID».

[ToMMMO OCHOBHBIX JMHUU B y4e€OHBIA KypC BKJIIOUEHBI 3JIEMEHTHI TEOPHUH
rpagoB M TEOpUHM MHOXKECTB, HEOOXOAUMBIE MJii TOJHOLIEHHOTO OCBOCHHS
MaTepuana JIaHHOTO Y4eOHOTO Kypca M CMEXKHBIX MaTEeMaTHYECKUX Y4eOHBIX
KYPCOB.

Copepxxanvne nuHUM «CiydailHble COOBITHSI W BEPOSTHOCTH»  CIIYXKHUT
OCHOBOW 1711 (popMUpOBaHUS TIPEACTABICHUN O PACTPEICICHUA BEPOSTHOCTEH
MEKly 3HAYCHHUSIMH CIIy4alHbIX BEIMYMH. Ba)KHYIO 4acTh B 3TOM COAEPKATEIBHOU
JIMHUY 3aHUMAeT U3y4YeHHE FT€OMETPUYECKOr0 U OMHOMHUAIBHOTO PACTIPEEICHUN U



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

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMA BEJIMYMHAMU U
pacnpeleNeHns MY, aKLEHTUPYIOT BHUMaHUE OOYy4YaloIMXCsl Ha ONHMCAHUU MU
U3YYEHHUU CIIyYalHBIX SIBJICHUN C MIOMOIIBIO HENpPEphIBHBIX (QyHKIUH. OCHOBHOE
BHUMAaHHE YEISIETCS NOKa3aTeIbHOMY U HOPMAJIbHOMY PACIIPEAEICHUSIM.

B yuebHOM Kypce mpemycMaTpuBaeTCs O3HAKOMUTEIbHOE HM3YUYEHHE CBSA3H
MEXIy CIOyYyalHbIMH BEJIMYMHAMU M ONMCAHHWE OSTOM CBSI3U C ITOMOIBIO
KO3(pQUIMEHTa KOpPpEJsUUMU M €ro BHIOOPOYHOIO aHajora. OTH DIIEMEHTHI
COJIep’KaHus pa3BUBAIOT TeMy «JluarpamMmbl pacCeUBaHMsD), U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, U BO MHOIOM OIHMPAIOTCS Ha CBEACHUS U3
KypCOB aJIr€Opbl U1 T€OMETPHH.

Fmé oxumH o2aeMEeHT  coaepXkKaHMs, KOTOpBIM  Ipeiaraercss  Ha
O03HAKOMMTEJIBHOM YPOBHE — IIOCJIEJIOBATEIbHOCTh CIy4YalHBIX HE3aBUCHMBIX
COOBITHH, HACTYNAIOMINX B €IUHUIYY BpeMeHH. O3HaKOMJICHHE C paclpe/eIeHueM
BEPOATHOCTEM KOJMYECTBA TAaKUX COOBITUH HOCHUT pPa3BUBAIOLIMN XapakTep U
ABIIACTCS AKTYaJbHBIM JJIs1 OyIyIIMX aOUTYypHEHTOB, MOCTYHAIOMIMX Ha y4eOHbIE
CHEIMAJIbHOCTH, CBSA3aHHbIE C OOLIECTBEHHbIMH HayKaMH, IICUXOJOTHEN U
yIPaBICHUEM.

Ha wu3yuenune yuebHOro Kkypca «BeposTHOCTP U CTaTHCTHKa» Ha
yrayOneHHoM ypoBHe oTBoauTcsi 68 uacoB: B 10 kimacce — 34 uvaca (1 gac B
Heneno), B 11 knacce — 34 yaca (1 gac B Heienio).



COIAEPKXAHUE OBYYEHUA
10 KITACC

['pad, cBs3ubIN rpad), myTu B rpade: ukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepnHbL. ['padsl Ha TIocKocTU. JlepeBbsi.

CrnydaiiHble SKCIIEPUMEHTHI (OMBITHI) U Cy4YalHbIE COOBITUS. DIIEMEHTAPHBIE
coObITust (Mcxonbl). BeposTHOCTh CilyyallHOTO COOBITHA. BIM30CTh YacTOTHl U
BeposiTHOCTH ~ coObITui.  Ciy4yaliHbie  OMBITHI  C  PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HajJ COOBITUSMU: NepeceyeHue, 00beIMHEHNE, TPOTUBOIIOIOKHBIE
coowiTus. JInarpammel Ditnepa. opmya ci0KeHHs BEPOSTHOCTEN.

VYcioBHAs BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEH. JlepeBo ciaydamHOTo
skcniepumenTa. Gopmyiia nonHou BeposatHocTu. Dopmyna baiieca. HezaBucumsie
COOBITHS.

bunapHbIil ciydaliHbIil ONBIT (MCIIBITAHUE), YCIIEX W Heyada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBOro ycnexa. IlepecranoBku
u (axtopuan. Yucno couertanmii. Tpeyrompuuk Ilackans. dopmyna OuHOMA
Hprorona.

Cepusi He3aBUCUMBIX HcHbITaHUM bepuymm. CiyuyaliHbli  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacnpenenenue  BeposTHocTel.  uarpamma
pacnpenenenus. Onepauuu Haj CIIly4ailHbIMH BeJIMYMHAMU. buHapHas ciydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuil, B TOM 4YHUCIE TE€OMETPUYECKOE H
OMHOMMAJILHOE.

CoBMeECTHOE pacnpenesieHHe JIBYyX Ciy4dalHbIX BenuuyuH. HeszaBucumbie
CIy4YalHbIe BEIMYMHBL.MATEMATUYECKOE OXKHUAAHUE CIYYalWHOM BEJIMYHMHBI
(pactipenenenust). Ilpumepsl  OpUMEHEHUS  MATEMATHYECKOTO  OKHJAHUSA
(cTpaxoBanue, Jjorepes). MaremaTudyeckoe OXKHWIaHHE OMHAPHON CciayuyailHON
BEJIMYMHBI. MaTeMaTndyeckoe OKHIAaHUE CYMMBbI  CIIy4allHbIX  BEJIMYHH.
MaremaTuueckoe 0XKUJaHUE reOMETPUYECKOTO U OMHOMMAJILHOTO
pacrpeneneHuu.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  CIYYallHOM  BEJIMYHUHBI
(pacnpenenenus). Jlucriepcus OMHApHON CllydaliHOM BeIMYMHBI. MaTtemMaTu4eckoe
OXKMJAHUE TMPOU3BEIACHUS M JUCIEPCUsS CYMMbl HE3aBUCHMBIX CIy4YailHbIX
BenuuuH.  [ucnmepcuss M cTaHZapTHOE  OTKJIOHEHHE  OMHOMMAJIBHOTO
pactpenenenus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOTO
pacrpenencHusl.

11 KUIACC



HepasenctBo YeOriméBa. Teopema YeOwiméBa. Teopema bepuynnu. 3akon
Oonpmmx  uncen.  BwiOopounblii  MeTon — ucciaeoBaHuid.  BuibopouHbie
XxapakTepucTuku. OUeHNBaHNE BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JTaHHBIM.
[IpoBepka npOCTENIIMX TUIIOTE3 C IOMOIIBIO H3YYEHHBIX PACIIPENCIICHUN.

HenpepbiBHbIE ciydaliHble BeaIW4uHbL. [Ipumeppl. DyHKIUSA TMUIOTHOCTU
BEPOSAITHOCTH pacmpenesieHus. PaBHOMEpHOE pacnpenesneHHne M €ro CBOMCTBA.
3ajauu, IpUBOASILKE K MTOKA3aTEIIbHOMY PACHpeIeIeHUI0. 3aAaun, IPUBOISAIINE K
HOPMAJIbBHOMY pacupeneseHuIo. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeIbHOIO paclpeeseHus, (PyHKIUS IJIOTHOCTH BEPOATHOCTU HOPMAJIbHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amauw,
IIpUBOJAIIME K pacupenesiennto Ilyaccona.

KoBapuammsa 1Byx ciaywailHblx BenuuuH. Kosgduuument nuHelHON
koppemsiuuu.  CoBMECTHblE  HAOMIOJEHMS  JABYX  BEIMYMH. BbIOOpOUHBIN
kodhummeHT xoppemsiuu. Paznuyune MeXmy JMHEWHOW CBSI3bI0 M MPUIUHHO-
CJIEACTBEHHOM CBA3bI0. JIMHEHas perpeccusi, METOJ HAaUMEHBIINX KBAIPATOB.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHA,
NpoIeAyp TPaKIAHCKOrO 0OIIecTBa (BBIOOPHI, OMNPOCHI M JPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIUSIMHA 1 Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCHUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEeIIbHOCTbIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIEro;

4) 3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAass 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCy ICHUN, BOCIPUUMUYHBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3uyecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTeMaTUYeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHTAaHHE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTHbIXa, peryJisapHas (pu3ndecKkass akTUBHOCTH), (DM3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MareMaTHueckoMy  OoOpa3oBaHUIO U



caM0OOpa30BaHUIO HA TMPOTHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4acTHUIO B PEIICHUU IPAKTUUECKUX 33J1a4 MaTeMaTUYECKOW HApaBI€HHOCTH;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJIbTYphl, TTOHHUMAHUE BIIUSHUS
COIIMAJIbHO-APKOHOMUYECKHUX TPOIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMAIbLHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
HA TIPUMCHEHHE MATeMAaTHYeCKUX 3HAHWM [JIs pemieHus 3amad B o0actu
OKpYy>XKarolel cpeapl, IUIAHUPOBAHUE TOCTYNKOB M OIICHKHM WX BO3MOXHBIX
MOCJICACTBUMN JIJIsl OKPY>KAIOIEH CPe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAHHE
MaTeMaTHYECKOW HayKd Kak c]epbl 4YemoBEeUeCKOW IesATEeNIbHOCTH, JTaroB €€
pa3BUTHUSI W 3HAYUMOCTH JUUISI Pa3BUTUSA I[IMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpEJICTBOM IIO3HAHUSI MUDA,
TOTOBHOCTh OCYILIECTBIIATh MPOEKTHYID M HCCIEIOBATENbCKYIO JEATEIbHOCTD
WHJUBUAYAJIBHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3oBble JJorunueckue JeicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
O00OBEKTOB, TIOHSATHH, OTHOIICHWNW MEXAY TNOHIATHSAMH, (PopMymHpoBaTh
OTIpE/ICJICHUS] TIOHATUM, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIIIEHHS U CPAaBHEHUS, KpUTEPUHU MMPOBOIUMOI0 aHAJIN3a;

BOCIIPHHUMATh,  (opMyIupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPKACHHSIX, MpeAsiaratb KpUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
VHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JIOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUI
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH TIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHWs, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBarebCcKue 1eCTBUA:



UCIIONIb30BaTh BONPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  MpoOieMy,
yCTaHABIMBAaTh MCKOMOE U JaHHOE, (POPMHpPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHUECKOrO 00bEKTa, SIBJICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOPMYIIMPOBaTH 00OOLICHUS W BBIBOJBI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, HCCIEJOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
HOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATh J€UIMTH MH(GOPMAIMU, TaHHBIX, HEOOXOIUMBIX JIsi OTBETa Ha
BOMPOC U ISl pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH WH(GOPMALMIO PA3TUYHBIX BHUAOB U
¢dbopm npencTaBiIeHus;

CTPYKTYpHUpOBaTh MH(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH TpaduuecKH;

OLICHHUBATH HaAEKHOCTD uHbOopMaluu o CaMOCTOSITEJIHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYITHPOBATH CYXKIACHHUS B COOTBETCTBHHM C YCIOBHSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOKO TOYKY 3pEHUS B
YCTHLIX U MMHMCBMCHHBIX TCKCTAaX, AaBAaTb IMNOACHCHUA I10 XOI[y pemeHI/m 3aJadyu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yIbTaT;

B XOJIe¢ OOCYXXIIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOI TEMBI,
npoOJIeMBbl, pelaeMol 3ajavd, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha IIOMCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>XKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIINA, B KOPPEKTHOU (hopme
dbopMyIMpPOBaTH PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEICTABIIATh PE3yJITAThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTAa, HCCIICOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIe TeliCTBUS
Camoopranusanus:



COCTAaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIIOCO0 PELIeHUs C
y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PELICHU ¢ y4ETOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJIEKT:

BJIaJ€Th HABBIKAMHM  IO3HABATENIbHOM  pedekcud KaKk  OCO3HaHUSs
COBEpIIAEMbIX JEUCTBUN U MBICIUTEIbHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJIETh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTPOJSl Mpoliecca M pe3yJsibTaTa peIleHus
MaTeMaTUYECKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEILIEHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, TAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHUBATh COOTBETCTBUE Pe3yJIbTaTa LU U YCIOBUIM, OOBICHATH TPUUNHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIIEHKY NPHUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eITeJIbHOCTD:

NOHMMAaTh U HCIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJTbHOU
paGoThl TpU pelIeHMH YYeOHBIX 3aJad, MNPUHUMATh LEJIb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThlI, pacrpeaciisiaTh
BUJIbI pabOT, J10roBapuUBaThCs, OOCYXKIaTh TMPOIECC U Pe3yabTar paboThI,
0000111aTh MHEHUS HECKOIBKUX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (00CyX)aeHUsI, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacTh paldOTBl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMHM 4YJICHAMH KOMaH]Ibl, OIIEHUBATH
KaueCcTBO CBOEro BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMHU B3aHMOJICHCTBHSI.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAy4uTCs:

CBOOOJHO OMEPUPOBATh MOHIATUSMU: T'pad, MIOCKU rpad, CBA3HBIN Tpad,
nyTh B Tpade, Lemnb, LUUKI, JEPEeBO, CTENEHb BEPUIMHBI, JIEPEBO CIyYalHOIO
IKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATh TOHATHSIMU: CIIyYaWHBIM OSKCIEPUMEHT (OTBIT),
CIIy4aiiHO€ COOBITHE, PJIEMEHTApPHOE ClIydaliHOe COOBITHE (JIEMEHTAPHBIN HMCXO)
CIIy4yallHOTO  ONbITa, HAXOJUTh BEPOSTHOCTH COOBITUH B  OMNBITaX C
PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMYIHPOBATH COOBITHSA: MEepeceueHue, 0ObeMHEHNE JaHHBIX
cOoOBITHH, COOBITHE, MPOTHBOMOJIOKHOE TaHHOMY, HCIIOJIB30BATh JIUATrPAMMBI
Diisiepa, KOOPAMHATHYIO MPSAMYIO ISl PEIICHUs 3ajad, MO0JIb30BaThCsl GOpMyIIon
CJIOKEHUSI BEPOSITHOCTEH JIJIsl BEPOSITHOCTEN ABYX U TPEX CIyYalHbIX COOBITUH;



ONEepUpOBaTh  MOHATHSMHU:  YCJIOBHAs  BEPOSTHOCTb,  YMHOXXEHUE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, JI€PEBO CIIy4allHOTO SKCIIEPUMEHTA,
HaXOJUTh BEPOSATHOCTU COOBITHMII C NOMOIIBIO IpaBHUJa YMHOXEHUS, JI€pEBa
CIIy4ailHOTO OIbITA, HMCIOJb30BaTh (hOPMyINy IOJIHOM BEpOATHOCTH, (HOpMyITy
baiieca npu pelieHuu 3a1ad, ONpeaessTh HE3aBUCUMOCTh COOBITHH IO GopMmyJie u
110 OPTaHHU3aLUU CIIyYalHOTO 3KCIIEPUMEHTA;

NPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (OPMYJBI A TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApHbIX COOBITUH CIIy4allHOTO OIIBbITA, PEIICHHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEH;

CBOOOZHO ONEpUpOBAaTh MOHATUSAMU: OWHApPHBIA  CIy4YalHBIA  OIBIT
(ucnblTaHKE), yclex M HeyJaya, HE3aBHUCHMbIE HCIBITAHUS, CEpUs HCIBITAaHUMU,
HaXOJHUTh BEPOSITHOCTH COOBITUH: B CEPUHM MCIBITAHWNA 1O IMEPBOTO YCIexa, B
CEepUM UCHBITAaHUN BepHyiiu, B ONbITE, CBSI3aHHOM CO CIIydallHbIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOZHO OMEpUPOBATh MOHITUSIMH: CIydaiiHash BEJIMUYWHA, pacIpeleeHHe
BEPOATHOCTEH, AMarpaMma pacrpeneieHus, OuHapHas clydailHas BeJIUYUHA,
reoMeTpu4ecKoe, ONHOMHUAIILHOE PACIIPEICIICHUE;

ONEpUPOBATh IOHATHSAMHU: COBMECTHOE PACIPEIECICHUE IBYX CIIy4YalHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpPENENICHUsl IBYX CIIy4alHbIX
BEJIMYMH [UJISl BBIJIEICHUS PACHPEAENICHUs KaXIOM BEJIMYMHBI, ONpPENEICHUs
HE3aBHUCUMOCTH  CIy4YallHbIX  BEJIMYMH;CBOOOJHO  OMNEpUPOBATH  MOHATHEM
MaTEMaTHYECKOTO 0XKMJIaHUS CIy4yallHOW BEJIMYMHBI (pacipeesieHus ), IPUMEHATh
CBOMCTBA MAaTEMAaTHYECKOTO OXXKUIAHUSA IIPU PELICHUWM 3a1ad, BbIYHUCIATH
MaTeMaTHYECKOE OKUJaHe OMHOMHUAIBHOTO U FEOMETPUUECKOTO PaCpe/ICIICHUM;
CBOOOZHO OMEpPUPOBATh TMOHATUAMU: TUCHEPCUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJMYMHBI, IIPUMEHATH CBOWCTBA JUCHEPCUU CIYyYaWHOW BEJIMYHMHBI
(pacnpeneneHys) Opy PELICHUU 3a7ad, BBIYUCIATH JUCHEPCUI0 M CTaHIApTHOE
OTKJIOHEHHE F€OMETPUYECKOTO U OMHOMUAIBHOTO PACTIPEAEICHUIA.

K konmy 11 kiacca oGyyaronuiicss HAy4uTCs:

BBIUUCIISITH BHIOOPOYHBIE XaPAKTEPUCTUKU TIO TAaHHOM BHIOOPKE U OLIEHUBATH
XapaKTePUCTUKU TEHEPAIbHOM COBOKYMHOCTHM JAaHHBIX 1O  BBIOOPOYHBIM
xapakrepucTukaM. OLEHUBAaTh BEPOSTHOCTU COOBITUN U IPOBEPSTH MPOCTEHIINE
CTAaTUCTUYECKUE TUIOTE3BI, NI0JIb3YSICh U3YYCHHBIMU PACIIPENCICHUIMY;

OPUBOAUTH  NpPUMEPBHl  3ajJay, MNPUBOJIUIMX K  [OKa3aTeJIbHOMY
pacnpeneneHuro, 3ajaad, MOpUBOJAIIMX K HOPMAJbHOMY pPacHpeleleHUIO.
OnepupoBarh NOHATUAMM: (PYHKLHS IUIOTHOCTH BEPOSTHOCTU IOKA3aTEIbHOIO
pacnpenenenus, GyHKUUS MJIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO PACIIPEEICHHUS,
(yHKIUS IUIOTHOCTM M CBOWCTBA HOPMAJIBHOTO pPACIpEAESICHUS;0NPEeIaTh
KOA(PGUIIUEHT TUHEHHON KOPPEISIUH, BHIOOPOUHBINA KOAPDUIUEHT KOPPEALUU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

Kosau4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsI pecypesI
| Cry4aifHbIe OTIBITHI, CITyYaitHBIC COOBITUS U 3
BEPOSTHOCTH COOBITHI
2 DJIeMEeHTHI Teopuu TpadoB 3
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusIMH. CII0KEHHE U YMHOKECHUE 5
BEPOSITHOCTEU. Y CIIOBHAsI BEPOSITHOCTb.
He3saBucumplie coObITHS
4 D1eMeHTHl KOMOMHATOPUKU 4 1
Cepuu 1ocie10BaTeIbHbIX UCTIBITAHUN.
5 Ucnbrranus beprymmu. CiyqaifHblii BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 Criyualinple BEJIMUMHBI U paclpeaeieHus 14 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KJIACC

Ne i/

HaumeHoBaHme pa3iesioB U TeM
NPOrpaMMblI

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

3aKkoH OOIBIINX YHCET

OJIEMEHTH MAaTEMAaTHISCKOM CTaTUCTUKU

HenpepriBHbIE CiTy4aliHbIE BETMYUHBI
(pactipenenenus), mokazaTeabHOE U
HOpPMAaJIbHOE PaCIpeeIeHUS

Pacnpenenenue [lyaccona

CBs13p MeXy ClTy4alilHBIMH BEJIMYMHAMMU

O00011eHre U cUCTEMATU3ALMS 3HAHUN

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosaun4vecTBo 4yacos DJIeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoka Kontpoabnbie IIpakTuueckne
Bcero u3ydeHusi  oOpa3zoBaTejibHbIe
padoTsI padoThI
pecypchl

Cry4aitHble SKCTICPUMEHTHI (OTIBITHI) U
CIIy4aifHbIE COOBITUS. DIIeMEHTAPHbBIE
coObITHS (UCXOBI)

BeposTHOCTB ciIydyaliHOTO COOBITHSI.
BepostHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSAMHU

BeposTHOCTB cirydyaliHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSMHU

I'pad, cBa3HbII rpad, npeacTaBieHue
3aJ1auy ¢ TOMOIIBIO Tpada

Crenenb (BaJIeHTHOCTb) BepIIuHBL. [1yTh
B rpade. Llenn u nukisI

I'padsr Ha mockocTH. [epeBo
CIIy4ailHOTO AKCIIEPUMEHTA

[Tepeceuenue, 00beTUHEHNE MHOKECTB
U COOBITHIA, IPOTUBOTIOIOKHBIC
coObITHs. DOpMyITa CIIOKEHUS
BEPOSTHOCTEM




VYcnoBHast BEpOSITHOCTh. Y MHOXKEHHUE
BeposATHOCTE. DopMyJsia yCIOBHOU
BEPOSATHOCTU

VYcnoBHas BEPOSATHOCTb. Y MHOYKEHHUE
BeposiTHOCTEN. DopMyIia yCIIOBHOM
BEPOSITHOCTU

10

®dopmyiia MOJHOK BEPOSITHOCTH

11

®opmyna baiieca. HezaBucrumbie
cOOBITHS

12

KomOunaTopHOE NMpaBUiI0 yMHOKEHUS.
[lepecTanoBku U paxkTopuan

13

Yucno coueranuit. TpeyroapHUK
[Tackansa

14

®opmyna bunoma HeroToHa

15

Kontponsnas padora Nel: "I'padpsl,
BEPOSTHOCTH, MHOXECTBA,
KOMOHWHATOpHKa"

16

bunapHbIi cydailHbIN OMBIT
(ucmpITaHme), yCIEX U HEYyAaua.
He3zaBucumple ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUHN 70 TIEPBOTO
ycrexa

17

Cepust HE3aBUCUMBIX UCIIBITAHUM 10
MEepPBOTO ycrexa

18

Cepus HE3aBUCUMBIX UCTIBITAHUN
bepnynnu

19

Cryyaiinblif BEIOOp U3 KOHEUHOM
COBOKYITHOCTH




20

[IpaxTuueckas padora c
VICTIOJIb30BaHUEM JJIEKTPOHHBIX TaOIHIY

21

Crnyualinas BenuuuHa. Pacripenenenue
BEpOsTHOCTEN. [[narpamma
pacnpeneneHus

22

Onepanuu HaJl CIy4ailHBIMU
BennunHaMu. [Ipumepsl pactipeeneHuid.
bunapnas ciy4aiiHas BeIu4uHa

23

['eomeTpuyeckoe pacnpeeseHue.
bunoMuaneHOE pacnpenesieHne

24

MaremaTtnueckoe 0KMIaHUE CIIy4aiiHOU
BenuYMHbI. COBMECTHOE pacIpeiesieHue
JBYX CIIy4alHbIX BEJIUYNH

25

HesaBucumsble cirydaliHbIC BEJIMYHHBL.
CBolicTBa MaTEMaTUYECKOTO OXKUIAHHUS.
MareMaTH4ecKkoe 0KuaaHue OMHAPHOM
CIIy4allHO! BEIUYMHBI

26

Maremarnueckoe oXuIaHue
I‘GOMCTpI/I‘-IGCKOFO nu 6I/IHOMI/IaHLHOF0
pacnpeneneHuin

27

Jucnepcus U cTaHJapTHOE OTKJIOHEHUE

28

Jucnepcust OMHApHO ciydaiiHOM
BeYMHbI. CBOHCTBA JUCTIEPCUU

29

Maremarnueckoe oXuIaHue
HpOI/ISBCHGHI/IH nu ;[chepcml CYMMBI
HC3aBUCHUMBIX CJIy‘-Iaf/'IHEJX BCJINYUMH

30

Jucniepcusi OMHOMHAIBHOTO
pacnpenenenus. [IpakTuueckas padota ¢




UCTIOJIb30BaHUEM JIEKTPOHHBIX TAOJIHIT
Jucnepcus U cTaHgapTHOE OTKJIOHEHUE

31 TEOMETPHUYECKOTO PaCIpeICICHHSI. )
[IpaxTuueckas padora ¢
UCTIOJIb30BaHUEM JIEKTPOHHBIX TAOJIHIT

32 O0001IeHre U cUCTEMAaTU3AIMs 3HAHUN 1
KonTponsHas padora Ne2: "UcnbiTanust

33 bepnynnu. CiiyyaliHble BETMYUHBI 1
pacnpenenenus"

34 O0o01IeHre U cucTeMaTU3alus 3HaHUN 1

OBILEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaugecTBO 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

HepasenctBo YeOnmmera. Teopema
Yeorrmesa. Teopema beprymm. 3akoH
OOJIBIITUX YHCEIT

HepasenctBo YeOnmmera. Teopema
Yeorpimesa. Teopema beprymm. 3akoH
OOJIBIITUX YHCEIT

HepasenctBo Yeobbimera. Teopema
UYeoOrimeBa. Teopema bepuymu. 3akoH
OOJBIINX YHCET

Br100pouHBIif METOI UCCIIEIOBAHMIA

[TpakTrdeckas paboTa ¢ HCIIOJIb30BAaHHEM
AJICKTPOHHBIX TAOJIHII

I'enepanbHasi COBOKYIHOCTD U ClTydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
xapakTepucTukamu. OLieHKa CPeTHETO U
JUCIIEPCUU TE€HEPATILHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHasi COBOKYIHOCTD U ClTydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapakTepucTukamu. OLieHKa CPETHETO U
JUCIIEPCUU TE€HEPATILHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTUK




OneHuBaHue BEpOATHOCTEH COOBITHI TIO
BBIOOpKE

Craructuueckas runoresa. [Iposepka
MIPOCTEUILINX TUIIOTE3 C MOMOILBIO CBOMCTB
M3YYEHHBIX pacIlpeiesICHUI

10

Cratuctuueckas runoresa. [Iposepka
MPOCTEUIIINUX TUIIOTE3 C TOMOIIbIO CBOMCTB
U3YUYEHHBIX pacIpeielIeHun

11

[TpakTrdeckas padboTa ¢ HCIIOJIb30BAaHHEM
AJICKTPOHHBIX TAOJIHII

12

[IpuMepsl HENPEPBIBHBIX CIIy4alHbIX
Benn4uH. OyHKIUSA IUIOTHOCTH
BEPOSATHOCTH

13

PaBHoMepHOEe pacnipenenenue. [Ipumepsl
3a/1a4, IPUBOASALIMX K [T0KA3aTEIbHOMY U K
HOPMaJIbHOMY pacipeeIeHUAM

14

@OYHKIMS IIIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOrO pacupeeeHus

15

(DyHKI_[I/ISI IMJIOTHOCTH BCPOATHOCTH
HOPMAaJILHOTO PacIpe/IeIICHHS

16

ITocaenoBaTenbHOCT OAMHOYHBIX
HEe3aBUCHMBIX coObITHI. [Tpumep 3a1aun,
IpUBOAALICH K pacnpenencHuto [lyaccona

17

[TpakTrdeckast paboTa ¢ HCITOJIb30BAaHHEM
ANEKTPOHHBIX TAOJIHII

18

KoBapuanus AByX cilydallHbIX BEJTUYHUH.
Koaddurment koppensun

19

CoBMecTHBIC HAOIOICHUS IBYX BEJIMINH




20 Br16opounslii kK03 puiueHT Koppensuu

21 Paznuuue Mexny TUHENHON CBA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 JIuneitnas perpeccus

7 [IpakTuueckast paboTa ¢ UCIOIB30BAHUEM
ANEKTPOHHBIX TAOJIHII
[IpencraBneHye TaHHBIX C IOMOLIbIO

24 TaOJIHI] ¥ TUarpamm, OrucaTeIbHas
CTaTHCTHKA

)5 OnbITHI ¢ paBHOBO3MOXHBIMHU
3JIEeMEHTapPHBIMU COOBITUSMHU

26 Brruncienue BeposaTHOCTEH COOBITHI C
npUMEHEeHHEM (OopMyIT
Brruucnenue BeposITHOCTEH COOBITHH C

7 IpUMEHEHHEM TpapUIECKIX METOI0B:
KOOpAMHATHAs MpsiMasi, 1epeBo,
auarpamma Jiepa

28 CiyyaliHble BEJIMYMHBI U pACIPEICIICHUS

29 Marematrnueckoe 0KHIaHUE CIIy4alHOU
BEITMYUHBI

30 MaremaTrnueckoe OKHAaHue CIy4aHON
BEITMYUHBI

31 Kontposnbnas padora: "BeposTHOCT 1
craTucTuka'
Brruncienue BeposaTHOCTEH COOBITHIA C

32 npuMeHeHneM GopMyIT U TpapuUecKuX
METO/IOB

33 Brruncienue BeposaTHOCTEH COOBITHIA C




npuMeHeHneM GopMyIT U TpapuUecKuX
METOJI0B

34 MaremaTnueckoe OXUAAHUE CIydailHON

BCJIMYHHBI

CryualiHple BETUYHUHBI U PaCpeeIICHUS.

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

34







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
6 Teopust BEpOsSTHOCTEN U CTAaTUCTHKA
6.1 YutaTh ¥ CTPOUTH TAOJIHUIIBI I THATPAMMBI
6. OnepupoBaTh  TOHATUAMH: CpeqHee  apudmernyeckoe, MeauaHa,
' HanOoJIbIlIee, HANMEHbIIIEE 3HAUCHUE, pa3MaX MaCCHBA YHCIOBBIX JaHHBIX
OrniepupoBaTh MOHATHUSIMH: CITyYalHBIA IKCIIEPUMEHT (OMBIT) U CIy4aiiHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (PIEMEHTAPHBIA HMCXOJ) CIy4aiHOTO
6.3 ONbITa; HAXOJUTb BEPOSTHOCTM B OMNbITAX C PABHOBO3MOXHBIMU
CITy4YaifHBIMU COOBITUSIMH, HAXOJUTh M CPABHUBATH BEPOSITHOCTH COOBITHI B
M3YUYEHHBIX CITy4YalHbBIX SKCIEPUMEHTAX
Haxomute u ¢opMyaupoBath COOBITHS: TIepeceyeHrue U OOBbeIUHEHUE
6.4 JAHHBIX COOBITHM, COOBITHE, TPOTHUBOIIOJIOKHOE JAaHHOMY COOBITHIO;
' NOJIH30BAThCS AUarpaMMaMu Diiepa U GopMyIIoi CIIOKEHHs BEpOSITHOCTEH
MIpU PEILICHUH 3a/1a4
OnepupoBaTh NOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaXOAUTh BEPOSITHOCTH C IMOMOIIBIO TMpaBUIa YMHOMKEHHS, C IMOMOIIBIO
JIepeBa CIIy4allHOTO OIbITA
6.6 [TpumeHsITh KOMOMHATOPHOE MPABWIIO YMHOKEHUS TIPY PEIICHUH 33129
OnepupoBaTh MOHATUSMU: UCHBITAHUE, HE3aBUCHUMbIE HCIBITAHUS, CEpUS
6.7 UCTIBITAHUH, YCIIEX W HeyJada; HAaXOJUTh BEPOSTHOCTU COOBITUN B CEpUU
' HE3aBUCUMBIX MCHBITAHUM [0 TEPBOTO yCIeXa, HAXOAUTh BEPOSITHOCTH
cOOBITHI B cepuu UcTbITaHuil bepuyum
6.8 OnepupoBaTb  MOHATUSIMU:  Ciyd4ailHass  BeJIWYMHA, pacHpeleieHne
' BEPOSITHOCTEM, TMarpaMma pacrpeaeieHus
11 KUIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAYEHUH  CIy4allHOH  BEJIMYUHBINO
' pacnpeesieHnIo WU C TOMOLIBIO JrarpamMmm
5.2 OnepupoBaTh TMOHATHEM MAaTEMAaTHUYECKOTO  OXUJAHUS, MPUBOAUTH




IIPUMEPBI TOT'0, KaK IMPUMEHIETCS MAaTEMaTUYECKOE OXUIAHUE CIIy4alHOU
BEIIMYMHBI, HAXOAWTh MATEMaTUYECKOE  OXKHUAAHWE 10  JaHHOMY
pacrpeneeHuIo
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NwmeTh NpeaACTaBJICHHUC O 3aKOHC OOJIBIIIMX YHCEIT
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HmeTh npencTaBiieHne 0 HOpMajabHOM pacrpeaeeHun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenre qaHHBIX C MOMOIIBIO TabauIl 1 auarpamm. CpenHee apudMeTHIecKoe,
MeauaHa, HauOoJIblllee W HauMEHbIIIee 3HAYCHUS, pa3Max, AUCIEPCHS U CTaH/IapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

6.2

Cry4aifHbie SKCIIEPUMEHTHI (OTIBITHI) M CITy4alHbIE COOBITHS. DJIEMEHTApHbBIE COOBITHS
(ucxonawr). BeposTHOCTH cCiiydailHOTO COOBITHSA. BIWM30CTh YaCTOTHIM BEPOSITHOCTH
coObiTHii. CiydaiiHbIe OINBITHI C PAaBHOBO3MOXHBIMHU DIIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH COOBITHI B OIIBITAXC PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMHU

6.3

Onepanu  HaJg COOBITHSIMH: TEepeceueHue, OObEeIUHEHHE, MPOTHUBOMOIOKHBIC
cobpITus. Jlnarpammel Diiniepa. @opmyna clI0KeHUs BEPOSITHOCTEH

6.4

VYcnoBHass  BEpOSATHOCTb.  YMHOXEHUE  BEpOsATHOCTEH. JlepeBo  cilydallHOro
sKkcniepuMenTa. @opmyra moaHoOH BeposTHOCTH. HezaBucuMblie cOOBITHS

6.5

KoMmOunaropHoe mnpaBmwio ymHOXeHHs. IlepectanoBku u  (daktopuan. Ywcio
coueranuii. Tpeyronpauk [lackans. ®opmyna bmaoma HeroToHa

6.6

bunapHplii ciayyailHbIi ONBIT (UCHBITaHUE), ycnex U Heynada. HesaBucumele
ucnbiTanusl. Cepusi HE3aBUCUMBIX MCIHBITAaHWM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAaHUN bepHyim

6.7

Crnyualinas BenuuuHa. Pacripenenenue BeposiTHOocTed. Jlmarpamma pacnpeneneHHus.
[Ipumeps! pactipeieNieHUid, B TOM YUCIIE TE€OMETPUIECKOEH OMHOMUAIBHOE

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBble XapaKTEpUCTUKU CIy4YalHBIX BEIMYMH: MAaTeMaTU4YECKOE OXHUIAHHUE,
IOUCTIEpCUsl M CTaHIApTHOE OTKJIOHeHue. [Ipumepsl NpuMeHeHUsT MaTeMaTUu4ecKoro
OKMJIaHHs, B TOM YHCIE B 3aJa4ax K3 IIOBCEIHEBHOM XU3HHM. Maremarudeckoe
OXHUJlaHue OMHAPHOH CilydyallHOW BeIMYMHBI. MaTeMaTHYeCKOe OXHIAHHE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTuuecKoe OKUJaHUE U JUCIIEPCHSI TEOMETPUYECKOTO U
OMHOMMAJIBHOTO paclpeieieHui

52

3akoH OOJIBIIUX YMCENT M €ro pojib B HayKe, Mpupojae U odmecTtBe. Bribopounsbrit
METO/I UCCIIEIOBAHUI
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[Ipumepsl  HENpEpBIBHBIX  CIy4aWHbIX  BeAWYUH. [loHsATHE O  IUIOTHOCTH




pacnpenenenus. 3agauu, MPUBOASIINE K HOpMaIbHOMY pacnpeseneHuto. [lonsatue o
HOpPMaJbHOM pacrpeeieHuu




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TpeOOBAHUSA K MPeAMETHBIM Pe3y/JbTAaTaM O0CBOCHUSA
NPOBEPSIEMOr0  OCHOBHOI 00pa30oBaTeJIbHOI MPOrpaMMBbl CpeHero o01ero
TpeOoBaHuUs o0pa3oBaHus

Brnanenne Meromamm J0Ka3aTeNbCTB, AITOPUTMAMHU PEIICHHS 3a/ad;
yMeHue (GOopMyJIHpOBaTh W ONEPUPOBATH MOHATUSAMH: OMNpEIeNCHHE,
aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTEIbCTBO,
paBHOCWIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; YMEHHE (HOpMYIHUpPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, TMPHUBOAWTH MPUMEPHl U
KOHTPIPUMEPHI, HCIIONB30BaTh METOJ MaTeMaTHYeCKOW HHIYKILUY;
IPOBOJNTH J0Ka3aTeIbHBIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLIEHHUBATh
1 JOTMYECKYI0O  TPaBHJIBHOCTh  PAcCyXJIEHHH; yMEHHE OIepHpOBATh
HOHATHSAMHI: MHOXKECTBO, ITOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHUE UCMOJNb30BAaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB U SBJICHUHM M NMPH PEIICHUH 33/1a4, B TOM
YHciie U3 IPYTHX y4eOHBIX NMPEIMETOB; YMEHHE ONEePHPOBATH MOHATHAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OIUCHIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pelICHNN 33129

VYMeHue omnepupoBaTh MOHATHAMHU: HATypaJbHOE YHCIIO, IIEJ0€ YHCIIO,
CTETIEHb C IIeNBIM IOKa3aTesieM, KOpEeHb HaTypallbHOW CTENEHH, CTEIEeHb C
palMOHANBHBIM TTOKA3aTeNeM, CTENeHb C JCHCTBUTEIBHBIM ITOKa3aTeseM,
JorapuM YHUCIa, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIIO, PAlMOHATIBHOE YHCJIO, HPPALMOHAIBHOE YHCIIO,
MHOXKECTBA HATypaJbHBIX, MLEJIbIX, PAIUOHAIBHBIX, JACHCTBUTEIBHBIX
2 Yrces, yMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINN O0IIHi
JIeTUTeNh W HauMeHbllee oOmiee KpaTHoe, anroputM EBkimma mpu
pelIeHNH 3a7a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIIMOHHBIMH CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIMIOJIHATH BBIYMCIICHUE 3HAYEHUH U TPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-

pallMOHANIBHBIX ~ BBIPQKEHUN; yMEHHE  ONEpUPOBATH  MOHITHIMHU:

noCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-IeCKaH nporpeccuss, reoMCTpHUYICCKAAL




nporpeccusi, OECKOHEYHO YOBIBAIOIIAsgs TE€OMETPHYECKasi IPOrPeccus;
yMEHHE 3a/1aBaTh IIOCJIEJOBATEILHOCTH, B TOM UYHCJIE C IOMOIIBIO
PEKYpPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOIYJb W apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucuM  KOMIUIGKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeETh
POU3BOIUTH apU(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
NPUBOJIUTH MPUMEPHI HCIIONb30BAHMS KOMIUIEKCHBIX YHCEN; ONEepPHUpPOBATh
HNOHATUAMM:  MaTpuua 2x2  wu  3X3, onpeaenuTenb  MaTpHIb,

FEOMETPUUYECKUM CMBICTT OTIPEAETUTENS

YMeHne onepupoBaTh MNOHATHSAMU: PalMOHAJIbHBIE, UPPALMOHAJIBHBIE,
NOKa3aTebHbIC, CTENEHHbIE, JOrapu(pMHUUYECKHe, TPUTOHOMETPUUECKUE
YpPaBHEHUST M HEPABEHCTBA, HUX CHUCTEMbI; YyMEHHUE OIEepUpPOBaTh
HNOHSATUSAMH: TOXJECTBO, TOXIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPABHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUM, HEPABEHCTB U CHUCTEM; YMEHHE peliaTh YpaBHEHHS,
HEpPaBEHCTBA W CHUCTEMbl C TMOMOULIBIO pA3JIMYHBIX NPUEMOB; pEIIATH
YpaBHEHUsI, HEPABEHCTBA W CHUCTEMbl C MAapaMeTpoOM; MPUMEHATH
YPAaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBI I DPEIICHHS MAaTeMaTHYEeCKUX

3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1acTe HAYKH U PeallbHOM KU3HH

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTh (DYHKIHMH,
NEPUOIMIHOCT (DYHKIMH, OTPAaHMYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKIUH, HauOOJbIIEE U HAaUMEHbIIEe 3HAUYCHUS
GyHKIIMM Ha TIPOMEKYTKE, HEMpEephIBHAs (PYHKIMS, aCUMIITOTHI Tpaduka
GyHKIUM, TIepBasi U BTOpas MpOU3BOJHAS (YHKIUH, T€OMETPUUYECKUN U
(bU3MYEeCKU CMBICT TMPOW3BOJHOM, TIEpBOOOpa3Has, OIpeAeIEHHbBIN
WHTETPAT, YMEHHE HaXOIUTh ACHUMNTOTHI Tpaduka (QyHKIHU;, YMEHUE
BBIUUCIISATh ~ NMPOU3BOAHBIC  CYMMBI, INPOW3BEICHHS, YaCTHOTO U
KOMMO3UINKN (PYHKIIMH, HAXOOUTh ypaBHEHHE KacaTeNbHOU K Tpaduky
(GYHKIMW; yMEHHE HaXOIUTh IPOU3BOAHBIC JJIEMEHTAPHBIX (YHKIINH;
YMEHUE HCIIOJNB30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHHUS (DYyHKITHIA,
HAXOIUTh HAWOONBIIMNE W HAWMEHBIIUE 3HAYCHUS (DYHKIHI, CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAHUEM arlapara MaTeMaTHYecKOro
aHaM3a; MPUMEHATh TPOM3BOMHYIO [UISI HAXOXICHUS HAMITYYIIero
pelieHusi B MPUKIAIAHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX H

bu3MYeCKUX 3a/1adax; HaXOJUTh TUIOMIAAN U 00BbEMBI (PUTYP C MOMOIIBIO




HUHTCrpaaa;, NpUBOAWUTL HNPUMCEPbBI MATCMATHUYCCKOIO MOACIHUPOBAHUA C

oMoIIbI0 AuddepeHITnaIbHbIX YPaBHEHUN

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHMH, oOpaTHAs (QYHKIIHS,
KOMITO3UIUS (PYHKIMH, JnMHEHHas (QYHKUMSA, KBaApaTudyHas (QYHKIHL,
panMoHanbHas (QYHKLIMSA, CTeNeHHas (QYHKIHA, TPUTOHOMETPHUYECKHE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmMuueckass (PYHKIIMH; YMEHHE CTPOUTh TpadUuKu H3yUYESHHBIX
(GyHKUMH,  BBIIOJHATE  HpeoOpa3oBaHust  rpadukoB  (QYHKUUH,
UCIOJIb30BaTh TPaQUKKU Ul W3y4EHUsS MPOLECCOB M 3aBUCHUMOCTEH, IpHU
peleHnH 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 33134 U3 pPealbHOU
KHU3HHM;, BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W TpadUKH (YHKIUH JUIs pelieHus ypaBHEHMH,
HEpaBEHCTB M 3a/Jady ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemniaTh TEKCTOBBIE 3aJa4d pa3HbIX TUIOB (B TOM 4YHUCJIE Ha
IPOLEHTHI, AOJIM U YacTd, Ha JBHXKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33aJla4i U3 O0JIACTH YIpPAaBIICHUS JTUYHBIMU U CEMEHHBIMU
(¢buHaHCaAMM); COCTABJISTH BBIPAXKEHHUS, YPABHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbl TIO YCIIOBHIO 3aJlayd, HUCCJENO0BATh IOJYYEHHOE pEUICHUE WU
OLICHUBATh MPABIONOAOOHOCTh pPE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTyallud Ha $3bIKE MATEMATUKHU; COCTaBIISATH BbIPAXKCHHUS,
ypaBHEHHUs, HEPaBEHCTBA M UX CUCTEMBI 110 YCJIOBUIO 33/1a4H, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJENIM C  HUCIONB30BaHHMEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH MOTYYCHHBIN pe3yIbTaT

YMeHHne omnepupoBaTh MOHATHIAMHU: CpeIHEe apuPMETHIecKoe, MEIuaHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAUYCHUS, pa3Max, TUCIIEPCHS, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BIEKaTh, MHTEPIPETHPOBATH
nH(}OpMaIrIo, TPEICTaBICHHYIO B Ta0lMIlaX, Ha AUarpammax, rpadukax,
OTPaXXaIOLYyI CBOWMCTBA PEAJbHBIX MPOLECCOB U SIBJICHUM; NMPEACTABIIATh
uHQOpMaAIMI0O C TIOMOMIBIO TaOJWI W JUarpaMM; HCCIIEIO0BaTh
CTaTUCTUYCCKUC IOAaHHBIC, B TOM YHCJIC C MNPUMCHCHUCM rpaq)nqecm/lx
METO/IOB M AJIEKTPOHHBIX CPEICTB; Ipa)UuecKu UCCIEIOBaTh COBMECTHBIC

HaOJIIOICHUS C MOMOIIIBIO IMarpaMM pacCeUBaHUs M JTMHEHHOW perpeccuu

YMeHue OnepupoBaTh IMOHATHAMU: CIy4YalHBIA OIBIT M CIIy4alHOE

coOBbITHE, BEPOSATHOCTh CIIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSTHOCTh C HCIIONB30BAaHUEM TIpaUUECKUX METO/0B; TNPHUMEHSTh
(GOpMyIIBI CIIOKEHHMS W YMHOXKCHHS BEpOSITHOCTEH, (OpMyIly ITOJHON
BEPOATHOCTH, Gopmyiny bepHynnu, komOuHaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATH
NOHATUSAMM:  ClIydyaiiHas BEJIMYMHA, pPACHpElesieHHEe BEPOSITHOCTEH,
MaTEeMaTHYeCKOe OXKUAAHHE, TUCIEPCUsl M CTAaHAApPTHOE OTKJIOHCHHE
CllydailHOW  BENWYMHBI, (YHKIMH  paclpelesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, TTOKA3aTeIbHOTO M HOPMAIBHOTO paclpeelIeHni; YMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX pacHpeieieHUN Ui PeLIeHus 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
UCCIIC/IOBAaHUM; yMEHHE TPUBOJIUTH MPHUMEPHl TMPOSIBICHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOTHBIX M OOLICCTBEHHBIX SBICHHUAX, YMCHHE
ONIEpUPOBATH TMOHATHUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COYETaHMH,
YHUCIO  TEpecTaHoBOK; OmHOM  HplOTOHa;  yMeHWe  TPUMEHSTH
KOMOMHATOpHBIE (PaKThl U PACCyKICHUS UL PEIICHHUsS 3a]ad; OICHUBATh
BEPOATHOCTH PEATbHBIX COOBITHH; COCTABISATH BEPOATHOCTHYIO MOJENb U

MHTEPIIPETUPOBATH MTOIYYEHHBIN pPE3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMH: TOYKa, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yTJa, ITIOCKUN YToJl, IBYTPAHHBIN
yroJ, TpEXTPaHHBIA YTOJl, CKPEUIMBAIOIINECS MPsIMbIE, MapajuIeIbHOCTh U
NEePHEHAUKYISIPHOCTh MPSAMBIX W IIJIOCKOCTEHM, YrOJd MEXAy NpPSIMBbIMH,
Yroja MeXay TMpsSMONM U IUIOCKOCTBbIO, YTOJ MEXIy IUIOCKOCTIMH,
paccTosiHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE MEXIY MpPSMBIMH,
paccTosiHuE MEX]y IUIOCKOCTSIMU; YMEHHE HCIOJIb30BAaTh MPHU PELICHUH
3aJa4 U3yuyeHHbIe (DaKThl U TEOPEMBI MJIAHUMETPUHU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXKAIOMIETO MHUPA; CTPOUTh MaTeMaTHYECKHE
MOJENIM C IOMOIIBI0 TE€OMETPUYECKUX IOHATHM M BEJIWYWH, pEIIaTh

CBA3aHHLIC C HUMU IMPAKTHUYCCKUC 3ala4n

10

YMeHue omepupoBaTh MOHATHAMU: IUIOMIAJL (GUIYphl, 00BEM (QUIypHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, Napamienenunen, Opu3Ma, NHpamMuna, (urypa U TOBEPXHOCTh
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, mromans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUIbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
HPSMOYTOJIBHOTO Tapaulelenunea, NUPaMUAAbl, HPU3MBI, LWIMHAPA,
KOHYyca, IIapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHS KOHyca M LWIMHIPA,

napaujiCJIbHbIE OCH HWJIWM OCHOBaHWIO, CCUCHHEC IIapa, IIJTOCKOCTb,




Kacaromasicsi cgepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYECHUE
MHOTOTPaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpHI M TTOBEPXHOCTH
BpAILCHUs, X CEUYCHMS], B TOM UYHUCIIC C MMOMOIIBIO IEKTPOHHBIX CPEJICTB;
yMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (UTYp, CaMOCTOSTEIBHO
(dbopMyIHpOBaTH ONpeeNeHU U3y4aeMbIX (GUTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M NPHU3HAKAX T'€OMETPUYECKUX (HUTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHUE TMPOBOAUTH Kiaccuukauuoo ¢Guryp mo
pa3IMYHBIM TpPU3HAKaM, BBIIOIHATH HEOOXOMUMBIE OMOJHHUTEIBHBIC

MOCTPOEHUS

11

YMeHue OonepupoBaTh TOHSATUSMH: JIBWKEHHE B  INPOCTPAHCTBE,
HapaJuIeJbHBIA MEPeHOC, CHMMETPHUsl Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MoBOpOT, mpeoOpa3oBaHue MOAOOUS, TOMO0HBIE (GUTYPBI;, YMEHHE
pacro3HaBaTh paBHBIE W IMOJOOHBIC (HUTYpHI, B TOM YHCJIE B IPHPOJE,
UCKYCCTBE, apXUTEKTYpPE; UCIOIb30BaTh IT€OMETPHYCCKAE OTHOLICHUS MTPU
pelIeHny 3ajad; HAXOJHWTh TI'C€OMETPHYCCKUE BEIMYMHBI (IUTMHA, YTOI,
Iomaas, 00bEM) MpH PEHICHUH 3a7a4d U3 JPYTHX YYeOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HU; YMEHHE BBIYHCIISITH T'€OMETPHYCCKUE BEIUYUHEI
(umHa, yroy, mOMmAnb, O0BEM, IUIONIAJh MOBEPXHOCTH), HCIOJIB3YS
W3y4YeHHbIE (OPMYyJIBI M METOIbI, B TOM YHCJIE: IUIOLIAIb MOBEPXHOCTH
NUpaMUzIbl, TPU3MBblL, KOHYCa, IWIMHApA, IUomans chepbl; 00bEM Kyoa,
HPSIMOYTOJIBHOTO  MapajUIeiIelue/a, MHUPaMHIbL, TPH3MBI, HIAHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOI00HBIX (QUTYP

12

YMeHue ornepupoBaTh MOHATUSIMU: MPSAMOYTOJIbHAS CUCTEMa KOOpAHMHAT,
BEKTOp, KOOpAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,
NPOM3BEJCHNUE BEKTOpa HA YHCIIO, pa3lI0oKEHUE BEeKTopa Mo 0asucy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE IPOMU3BEICHUE, YIOJI MEXKIY
BEKTOPAaMHU; YMEHHUE HCMOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METO]

JUISL pEIIeHUs] TEOMETPUUYECKUX 3aa4 U 33a4 APYTruX y4eOHBbIX IPEeIMETOB
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YMenue BBI6I/IpaTB MOAXOMAIINH METO s pelICHusA 3ala4r,; TOHNUMAaHNC
SHAYUMOCTH MATEMATHUKHW B HU3YUCHHUH TPUPOJHBIX H O6H.[€CTB€HHBIX
mponecccoB u ﬂBHeHHﬁ; YMCHHUC pPACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBC, YMCHHUEC IMPHUBOJUTH IIPUMCPBI MAaTEMATUUCCKHUX

OTKPBITUM POCCUICKON U MUPOBOW MAaTeMAaTHUYECKOW HAYKH




IIEPEYEHD 2JIEMEHTOB COJAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

Yucna 1 BEIYUCIIEHUS

1.1

HaTypaanble U O CIbIC YHCJIIa. HpI/I3HaKI/I JCIUMOCTH LI CIBIX YHUCCII

Panmonanbubie uncna. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, TPOLICHTHI,

h2 OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATypalbHOM cTerneHu. JeWcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens c 1enbM nokaszareseMm. CTeneHb ¢ pallMoHabHBIM MTOKa3aTesneM. CBoMCTBa
' CTENEHN
L5 CuHyC, KOCHMHYC M TaHI€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTuanbie U HATYpaabHBIC JTOTapU(MBI
JevictButensHple  4ucia. ApuMETHYECKHE OIepanud ¢ JICHUCTBUTEIBHBIMU
1.7 yucinamu. [IpubnuxEHHbIe BHIYMCICHUS, TPaBUIa OKPYTICHUS, IPUKHUAKA U OL[EHKA
pe3yJibTaTa BBIYMCIEHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommuiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 emnpie 1 1poOHO-paIliOHATHHBIC YPABHEHUS
2.2 Uppanmonanbubie ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHHUS
2.4 [TokazaTenbHbIC U JOTapUDMUYECKHE YPABHEHUS
2.5 Llenbie 1 pOOHO-palMOHATFHBIE HEPABECHCTBA
2.6 HppanroHanbHbIe HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYTTHOCTH YPaBHEHHMI U HEPABEHCTB
2.10 VYpaBHeHHUsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuina cucteMbl JIMHEUHBIX YpaBHEHUU. OnpeIenuTeNb MaTPULIbI
3 OyHKIWH U TpaduKh




Oynkuus, cnocoObl 3ananus ¢yHkuud. ['padux dynxmum. B3aumuo oOpartHbie

>l ¢ynkunu. YétHeie 1 Heu€THbIe QyHKIMU. [leproanueckue GpyHKINHI
OO6nactp ompeneneHuss U MHOXKeCTBO 3HadeHMW ¢yHkuuu. Hymm dyHkmm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' Makcumymbl 1 MUHUMYMbl (yHkuuu. HauOonbliee M HauMeHbllee 3HAYCHHE
(GYHKIIMM Ha IPOMEKYTKE
313 CrenenHass (yHKIOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U rpaduku
3.5 [oxazaTtenpHast u norapudmudeckas QyHKIUMH, UX CBOWCTBA U TpaduKu
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢ynkiumit. CpoiicTBa  (QyHKIHIA,
' HETPEPhIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aMaHU OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmerpuueckas nporpeccuu. @opmysa CI0XKHBIX IPOIIEHTOB
4 Hauana maTremaTnyeckoro aHaausa
4.1 [TpownsBoanas pyukmuu. [Ipon3BoaHBIE 2IEMEHTAPHBIX (PYHKITUN
[IpumeHneHrne TPOUZBOAHOW K HCCICIOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTh U
4.2 KCTpeMyMbl. HaxokeHre HanOoJbIIero U HaMMEHBINEro 3HauYeHusl (PyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. uterpan
5 MHoxecTBa U JTOTHKA
5.1 MHo»xecTBO, onepanuu HaJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepostHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe 1 TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKHU
7.4 Tena 1 MOBEpXHOCTH BpaILEHUS
7.5 Koopaunatsl 1 BEKTOpbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






