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MOSCHUTEJIBHASA 3AIIMCKA

VYuebHblit Kypc «BepoATHOCTP M CTAaTHUCTHKa» YIIIyOJIEHHOTO YpPOBHS SIBISETCS
NPOAOHKEHUEM U PAa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriryOJ€HHOTO YpOBHS Ha
ypOBHE cpeaHero ooOmero oOpa3oBaHusl. YUeOHBI Kypc TpeiHa3HA4YeH IS
dbopMupoBaHUsa y 00y4YaIOUINXCS CTATUCTHUECKON KYJIbTYPhl U MOHUMAHUS POJU TECOPHH
BEPOATHOCTEH KaK MaTeMAaTUYECKOTO MHCTPYMEHTA /ISl U3YUYCHHS CIIy4ailHbIX COOBITHH,
BeIMYMH U mpoueccoB. Ilpu wm3ydeHum Kypca oOOramaroTcsi NpeicTaBICHUS
0o0y4aromuxcsi 0 METO/ax HMCCIEIOBAHUS M3MEHUYUBOIO MHpPA, PA3BUBACTCS MOHUMAaHUE
3HAYUMOCTU M OOILITHOCTU MATEMAaTUYECKUX METOJOB MO3HAHUS KaK HEOThEMJIEMOW 4acTu
COBPEMEHHOTI'0 €CTECTBEHHO-HAy4YHOT'O MUPOBO33PEHUSI.

Conmepkanne ydeOHOTO Kypca HalpaBlIieHO Ha 3aKperuieHHUE 3HAHUH, MOTYYCHHBIX
OpU K3YYEHMHM Kypca Ha YPOBHE OCHOBHOI'O OOIIEro 0oOpa30BaHHsA, U Ha pa3BUTHUE
NPEICTaBICHUNA O CIyYalHBIX BEIWYMHAX U B3aUMOCBS3AX MEXIy HUMH Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX IMOYEPIHYTHI M3 OKpYyXkarouiero mupa. B pesynbrare y
00yJaromuxcs J0JDKHO ¢chpopMHUpOBATHCS MPEACTABICHUE O Hanbosiee ynoTpeOUTEIbHBIX
¥ OOIIMX MaTeMaTHYECKUX MOJIETISIX, UCTIOJIb3YEMBbIX ISl OMTMCAHUST aHTPOTIOMETPHUECKUX
U jJeMorpaUyecKkux BEJIMYMH, IOrPELIHOCTEH B paszUyHble poAa H3MEPEHMSIX,
JUTUTEIHLHOCTU 0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX
SBJICHMA W TIPOLIECCOB B oOmIecTBE. YUeOHBIM Kypc sBigerca 0a3oi Uisi OCBOCHHS
BEPOATHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOJIMMBIX CHELHUATUCTAM HE TOJbKO
WH)XKCHEPHBIX CIIEIUATBHOCTEH, HO TaK)K€ COLUATBHBIX W TCUXOJOTUYECKUX, MOCKOIBKY
COBpPEMEHHBIE OOIIECTBEHHBIE HAYKU B 3HAYUTEIBHON Mepe UCIOJB3YIOT annapar aHaiu3a
OonbinxX AaHHbIX. LleHTpanbHyl0 YacTh yueOHOro Kypca 3aHMMAaeT OOCYXJACHHE 3aKOHa
Oonpmmx uncen — (yHIaMEHTAIBHOTO 3aKOHA TPUPOJbI, UMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTcTBUY ¢ yKa3aHHBIMH LIETISIMU B CTPYKType yueOHOro Kypca «BeposiTHOCTh
U CTaTHCTHKa» Ha yriayOJIEHHOM ypOBHE BBIJCIIEHBI OCHOBHBIE COAEpKATEIbHbIC JTUHUH:
«Crnydaiinple COOBITHSI U BEpPOSITHOCTH» M «CiyuyaiiHble BEIMUYMHBI U 3aKOH OONBIINX

qUuCEII».



[ToMrMMO OCHOBHBIX JIMHUH B y4€OHBIN KypC BKJIFOUEHBI JIEMEHTHI TEOPUH TpadoB U
TEOPUU MHOXKECTB, HEOOXOAMMBIE JUJIsl IOJHOLEHHOI'O OCBOEHHUS Marepuajlia JaHHOTO
y4e0HOT0 Kypca U CMEKHBIX MAaTEMAaTHYECKUX YUEOHBIX KypCOB.

Conepxxanue nuHuN «CiyyaiiHble COOBITUS U BEPOATHOCTH» CIYXUT OCHOBOM IS
dbopMUpOBaHUA TPEACTABICHUNA O PpACHpPECICHUU BEPOSTHOCTEH MEXIy 3HAYCHHUSIMU
CIIy4alHbIX BEJIMYMH. BaKHYIO 4acCTh B 3TOM COAEPKATENBHON JIMHUN 3aHUMAET U3YUYECHUE
reOMETPUYECKOTO U OMHOMMAJIBHOTO paclpeie/ieHuil 1 3HAKOMCTBO C UX HENPEPbIBHBIMU
aHaJOraMH — IOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIPEACICHUSMU.

TeMbl, CBsA3aHHBIE C  HENPEPHIBHBIMM  CIIyYalHBIMH  BEJIMYMHAMU U
pacrnpeeNieHus MY, aKIEHTUPYIOT BHMMAaHHE OOYy4YalolIMXCsl Ha ONHUCAHUU U U3YYEHUU
CIy4allHbIX SBJICHMH C TOMOLIBI0 HENpepbIBHBIX (yHKIMI. OCHOBHOE BHUMaHUE
YACISETCS NI0Ka3aTeIbHOMY U HOPMaJIbHOMY PACIIPEACIICHUSM.

B yueOHOM Kypce MpeaycMaTpuBaeTCs O3HAKOMUTEIbHOE H3YYEHHE CBSI3H MEXKIY
CIIy4allHBIMM BEJIMYMHAMU U OIHMCAHHE OTOM CBS3M C MOMOULIBI0 KO3 duLreHTa
KOPPEJSILIMM U €r0 BHIOOPOYHOIrO aHajora. DTH 3JEMEHTHI COJEP)KaHUsl Pa3BUBAIOT TEMY
«/Inarpammbl paccemBaHus», U3YUEHHYIO HA YPOBHE OCHOBHOI'O 00IIEro oOpa3zoBaHus, U
BO MHOT'OM OIMPAIOTCS HA CBEJICHUS U3 KypPCOB alreOpbl U FEOMETPHH.

Emé omuH 35eMEHT colepkKaHus, KOTOPBIA IPEIIAraeTcsi Ha O3HAKOMHUTEIBHOM
YPOBHE — TOCIIEIOBATENbHOCTh CIIyYailHbIX HE3aBUCHUMBIX COOBITHH, HACTyHaroluX B
eanHUIy BpeMeHH. O3HaKOMIIEHHE C PAaCHpeIeICHUEM BEPOSTHOCTEM KOJIMYECTBA TaKHUX
COOBITUM HOCUT PA3BUBAIOUIMI XapakTep M SBISETCS AaKTyaJlbHbIM JJIg  OyIyIIHMX
aOUTYpUEHTOB, TMOCTYMAIOIIMX Ha  Y4YeOHbIE  CIEUUATbHOCTH, CBS3aHHBIE C
OOLIECTBEHHBIMU HayKaMHM, TICUXOJIOTHEN U YIIPaBICHUEM.

Ha wusydyenue yueOHOro kypca «BeposiTHOCTH M CTAaTUCTHKa» Ha YriayOJE€HHOM
ypoBHe oTBoauTCcs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henemio), B 11 kmacce — 34

yaca (1 gac B Heziento).



COAEPKXAHUE OBYUYEHUSA
10 KITACC

I'pad, cBszublii rpad, mytu B rpade: uukibl U uend. CteneHb (BaJ€HTHOCTD)
BepiuHbl. ['padbr Ha miockocTu. [lepeBbs.

CrnyyaliHble SKCIIEPUMEHTHI (OIBbIThI) W Cily4yalHble COOBITHS. DJIeMEHTapHbIC
coObITust  (Mcxonbl). BeposTHOCTH citydaitHOro coObiTusi. biM30ocTh YacToThl U
BEPOATHOCTU COObITHM. CilyyallHbIE OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Onepauuu Haj COOBITUAMH: T€peceueHHue, OOBEIUHEHHE, MPOTHUBOIOIOKHBIC
coObITus. J{narpammel Dinepa. @opMyiia C0KEHHSI BEPOATHOCTEH.

VYcioBHasE  BEPOSITHOCTb.  YMHOXKEHHE BEpPOSTHOCTEH. JlepeBo  CiiydailHOTO
skcriepumenTa. dopmyna mnonHOW BeposTHocTH. Dopmyna baiteca. HezaBucumeblie
COOBITHS.

bunapubIii ciy4aiiHblii ONBIT (MCHBITAHME), ycleX W Heynada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX HUCHBITAHWWA 10 mepBoro ycmnexa. [lepecranoBku u
daktopuan. Yucno coueranuit. Tpeyronasuuk [lackans. ®opmyna 6uHoma HeroToHa.

Cepusi He3zaBUCUMBIX HcnbITanuid bepHymnu. Ciy4ailHblii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinasa BenuunHa. Pacripenenenue BeposTHocTel. J(narpamma pacrpeiesieHusl.
Onepauny Hajx ciaydyaiHBIMU BeIWYMHaAMU. buHapHas ciydaiiHas BennuuHa. [IpumMepsl
pacnpeneneHuii, B TOM YMCJIe TEOMETPHUIECKOe U OMHOMHUAIBHOE.

CoBMecTHOE pacnpeeieHue BYX CydyailHbIX BeqMunH. HezaBucuMeble ciydaitHbie
BEJIMUUHBL.MaTeMaTHYeCKOe OXHUJAHWE CIydYallHOW BEJMYUHBI (pacrpeeneHus).
[Ipumepbl TpPUMEHEHHST MaTEMATHYECKOTO OXHUAaHusA (CTpaxoBaHUE, JOTepes).
Marematnyeckoe OXHUJAaHHEe OWHApPHOM CIydyalHOM BeJWYMHBIL. MaTtemaTuiyeckoe
0XKUJAHHE CyMMBbI CIIyYalHBIX BEJIMYMH. MaTeMaTH4ecKoe OKHUIAHUE F€OMETPUIECKOTO
¥ OMHOMHUAJIBHOTO pacIipeieIeCHH.

Jlucnepcust ¥ CTaHAAPTHOE OTKJIOHEHWE CIy4yalHOW BeIUMYMHBI (pacrhpenerneHus).

Hucnepcust  OMHApHOM  Cily4ailHOM  BEJIMYMHBI. ~ MaremaTudeckoe  OXHUJAaHHE



IMPOU3BCACHUA N JUCIICPCUA CYMMBbI HC3aBUCHUMBbIX CHy‘-I&fIHI:IX BCJINYHMH. I[chepcnﬂ u
CTaHAAPTHOC OTKJIOHCHHC OMHOMMAJILHOTO pacpeaciCHus. ,HI/ICHCpCI/Iﬂ U CTaHAapPTHOC

OTKJIOHCHHUC I'COMCTPHYCCKOI'O PACIIPCACIICHUA.

11 KITACC

HepaBenctBo YeOwiméBa. Teopema YeObméBa. Teopema bepuymnu. 3akon
OonpMx uucen. BoiOopouHbli MeTOJ uccienoBaHuil. BeIOOpoUHbIE XapaKTEpUCTUKH.
OueHnBaHre BEPOATHOCTU COOBITHS MO BBIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEIEICHUN.

HenpepreiBuble  ciyuaiiHble  BenuuuHbl. [lpumepsl. @DyHKIMA  IUIOTHOCTH
BEPOSITHOCTH paclipeiciicHHsl. PaBHOMEpHOE paclpeelieHHe U €ro CBOWCTBA. 3aJaud,
IIPUBOJSIINE K [TOKA3aTEIIbBHOMY PACIPEAEICHUIO. 3a/1au, IPUBOASIINE K HOPMAJIBHOMY
pactpenenenno. OyHKIUSA IIIOTHOCTH BEPOATHOCTH IOKA3aTENBHOTO PACIPENEIICHHUS,
(GyHKIUS TIOTHOCTH BEPOSITHOCTH HOPMANBHOTO pacnpezeneHus. OyHKIMs TUIOTHOCTH
Y CBOMCTBA HOPMAJIBHOTO PACIPEAECIECHUS.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHMA. 3a1a4uu, MPUBOASIINE K
pacnpenenenuro Ilyaccona.

KoBapuanus nByx ciaydailHbIX BelqMYMH. Koa(hdUIMEHT JTUHEHHOW KOppEsLuu.
CoBMecTHbIC HAONIOACHUS JABYX BEIWYUH. BBIOOpOUHBIN KOA(DOUIIMEHT KOPPESIIHH.
Paznmuune Mexnay JMMHENHOM CBS3bI0 M NPUYMHHO-CIEACTBEHHOM CBsI3bl0. JIMHElHas

perpeccus, METOA HAMMCHBIINX KBAAPAaTOB.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«BEPOSAATHOCTHh U CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOYYAIOMIErocss Kak aKTUBHOTO WU
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIIECTBA, MPEJCTABICHUE O MaTeMaTUYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBJICHUM, IPOLIEAYP IPasKIaHCKOTO
oO1iecTBa (BBIOOPHI, OMIPOCHL U APYro€), YMEHUE B3aUMOJICHCTBOBATh C COI[MATIbHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX QYHKIMAMH U Ha3HAYCHHEM,

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCHUMCKONW TIpaKJaHCKOM HIACHTUYHOCTH, YBAXKECHHUS K
MPOIUIOMY W HACTOSIIEMY POCCHUICKOW MaTEMaTHKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHKEHUSAM POCCUMCKMX MATEMAaTHKOB M POCCHMCKOM MAaTEMATUYECKOM IIKOJIbI,
HCIIOJB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAayKaX, TEXHOJIOTHUAX, C(hepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE JyXOBHBIX LIEHHOCTEH POCCUIICKOrO Hapoaa, Cc(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOrO TOBEJCHHUS, CBS3aHHOTO C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTUKEHUW HAyKW U JEATEIIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOIO
BKJIaJia B TIOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas OCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUN, PACCYKIECHWUW, BOCIIPUUMYUBOCTH K
MaTeMaTUYECKUM acCIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHSITh MAaTeMaTHYECKUE 3HAHUS B HMHTEpEcax
310poBOro M 0Oe30macHoro oOpas3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY

3I0pOBbIO  (30pOBOE MHUTaHWE, COAJTAHCUPOBAHHBIA PEXUM 3aHATUA W OTIbIXA,



perynspHas pu3ndeckas akTUBHOCTD), (PU3NUECKOE COBEPIIICHCTBOBAHNE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIHHON IEATEILHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTH TPYAOTIO0HNS, HHTEPEC K Pa3INIHBIM
chepaM mMpodecCHOHANIBHONW JIEATENbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
NPUIOKEHUSIMH, YMEHHE COBepIIaTh OCO3HAaHHBIM BbIOOp Oyayiied npodeccuu u
peann30BhIBaTh COOCTBEHHBIC J>KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K
MaTeMaTUYeCKOMY OOpa30BaHHUIO U CAMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUCCKUX 3aJ1a4 MAaTEMaTHICCKOMN
HaIPaBJICHHOCTH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJOTHIECKON KyJIbTYpbl, TOHUMAHKUE BJIUSHHS COIUATLHO-
HPKOHOMHUYECKUX TIPOLIECCOB HA COCTOSTHUE TMPUPOJHOM M  COIMAIBHOU Cpebl,
OCO3HaHWE TJIO0ATBHOTO XapakTepa OKOJOTHYECKUX MpoOJieM, OpUEHTAIus Ha
MpUMEHEHNE MaTeMaTUYECKUX 3HAHWM JJI PEIICHHs 3a7a4 B 00JacTH OKpYKaromieh
Cpenbl, TUIAHUPOBAHHWE TIOCTYNKOB M OIEHKM HMX BO3MOXKHBIX TIOCIEACTBUM IS
OKpYXarouen Cpepl;

8) HeHHOCTH HAYYHOIO MO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW M OOIIECTBEHHON NMPAKTUKH, TOHUMAaHWE MAaTeMaTHUECKOW HAyKH Kak
chepsl YeIIOBEUECKON IESITEILHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYUMOCTH JJISl PA3BUTHS
[IMBHJIM3AIMH, OBJIAJICHUE S3BIKOM MAaTEMaTHKH M MaTEeMaTHYeCKOW KYJIbTYypOH Kak
CpPEICTBOM  IIO3HAHHWS  MHpPA, TOTOBHOCTb  OCYIIECTBIATH  IMPOCKTHYID |

HCCIICOBATCIBCKYIO ACATCIbHOCTD MHANBUAYAJIBHO U B T'PYIIIIC.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTeqbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble JJornuyeckue q1eMcTBuA:



BBUSIBIAITH W XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, MOHITHIA, OTHOIICHUH MEXIy MOHATHAMH, (HOPMYIHPOBATH OMPEICICHHUS
HNOHATUMN, YCTaHABJIMBAaTh CYIIECTBEHHBIN NPU3HAK KilaccU(UKAIMK, OCHOBAHUA IJIf
0000IIEHNS U CPaBHEHHSI, KPUTEPHUH ITPOBOAMMOTO aHAIN3a;

BOCIIPUHUMATh, (OPMYIMPOBATH U NPeoOPa30BbIBATh CYKICHUS: YyTBEPAUTEIbHBIC
U OTpULIATEIbHbIC, €IMHUYHbIE, YACTHBIC U O0IIKE, YCIOBHBIE;

BBISIBJIATH MATEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M M NPOTUBOPEYHS B
(dakTax, JaHHBIX, HAONIONEHUSAX U YTBEPKACHUSX, Mpeasaratb KpUTEpPUH Jis
BBIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUHIL;

JienaTb BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKHM, JEAYKTHUBHBIX U
WHJYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CaMOCTOSITENIBHO JIOKA3aTelbCTBA MAaTeMaTHYECKUX YTBEPKIACHUN
(mpsiMble ¥ OT IPOTHUBHOTO), BBICTPAUBaTh apryMEHTAallMIO, MPUBOJIUTH HPHUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBO/IbI;

BBIOMpATh croco0 penieHus yueOHOM 3a/auu (CpaBHUBATh HECKOJBKO BapUAHTOB
pelieHusi, BIOMpaTh Hanbojee MOAXOIAIIMI C yUETOM CaMOCTOSITENIBHO BbIACIEHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIB30BaTh BONPOCHI KAaK HMCCIEIOBATENbCKUNA WHCTPYMEHT IIO3HAHMS,
(bopMyIupoBaTh BOMPOCHI, (PUKCUPYIOIIKE MPOTHUBOpPEUYHE, MPOOJIEeMYy, YCTaHABIIUBATh
HUCKOMO€ U JaHHOe, (HOpMHUPOBATh THUIOTE3Yy, ApPryMEHTHPOBATH CBOIO MO3UIHIO,
MHEHUE;

IPOBOJUTH CAMOCTOSITENBHO CIUIAHHUPOBAHHBIA 3KCIEPUMEHT, MCCIEIOBAaHUE TI0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMHU, TIPOLIECCAMU;

CaMOCTOSTENIbHO (pOpMYJIMPOBAaTh OOOOIICHWSI W BBIBOABI IO PE3yJIbTaTaMm
NPOBEAEHHOTO HAOIONCHUSA, UCCIIENOBaHMs, OLEHUBATh JOCTOBEPHOCTh IMOITYYECHHBIX

pe3yJbTaTOB, BBIBOJOB M O000IICHUH;



IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpoLecca, a TaKXKe BbIIBUraTh
MPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIATH JeUUUTH WH(OPMALMM, AAHHBIX, HEOOXOIAMMBIX [JIsi OTBETa Ha
BOIPOC U IS PEILICHUS 3a]1auH;

BbIOMpaTh MH(GOPMALMI0O U3 HMCTOYHHUKOB PA3JIMYHBIX THUIIOB, aHAJIW3UPOBATh,
CHUCTEeMaTHU3UPOBaTh U WHTEPIPETHPOBATh MH(OPMALMIO PA3IUYHBIX BUAOB U (GopM
IIPEACTABIICHMUS;

CTPYKTYpPUpPOBAaTh HMH(POpPMALIMIO, TMPEACTaBIATh €€ B PA3NIMYHBIX (QopMax,
WJUTIOCTPUPOBATH IpapUUecKy;

OLICHMBATh HAAEKHOCTh MH(MOPMAIMK 10 CaMOCTOSITENIBHO CPOPMYITUPOBAHHBIM

KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeiCTBHSA

Oo0wmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATh CYKJIEHHUS B COOTBETCTBUM C YCIOBUAMH H
LEJSIMH OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XO/AY PELICHUS 3a/1a4yd, KOMMEHTHUPOBATh
MOJIyYEHHBIA PE3yJIbTAaT;

B XO0J€ OOCYXJEHMsS 3aJaBaTh BOIPOCHI IO CYILIECTBY OOCYXKIaeMOW TEMBI,
npoOJIeMBbl, pelIaeMor 3a/layu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HAa MOUCK pEeLICHUS,
COMNOCTABIIATh CBOM CYXICHUS C CYXACHUSAMU JPYIUX YYacCTHUKOB JHaora,
oOHapy>KHUBaTh pa3IMyue U CXOACTBO IMO3ULIUMA, B KOPPEKTHOU PopMe HopMyIupoBaThH
Pa3HOIIIACHSI, CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YyJbTaThl PEUICHUS 3aJadyM, SKCIEPUMEHTa, HWCCIEI0BAHMS,
IPOEKTa, CaMOCTOSATENbHO BBIOMPATh (OpPMAT BBICTYIJICHUS C YYETOM 3ajad

IPE3eHTal1 U 0COOEHHOCTEN ay JUTOPHUU.

PeryisiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCTBHSA



Camoopranusanus:

COCTaBIISITh IJIaH, QJITOPUTM pEIICHUs 3aJaud, BBHIOMpATh CIOCOO pEIICHUs ¢
y4€TOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOI HH(OpMALIHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh HaBBIKAMU IO3HABATEIBHOW PEQIIEKCUU KaK OCO3HAHUS COBEpIAEMbIX
ACUCTBUM M MBICIUTENBHBIX TPOIECCOB, WX pPE3yJbTaTOB, BIAJAETh CIOCOOAMH
CaMOIIPOBEPKH, CAaMOKOHTPOJI Ipoliecca M pe3yjpTaTa PEIICHHs MaTeMaTH4YEeCKOU
3a/1auu;

NpEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU PEUICHUH 3a/auH,
BHOCUTb KOPPEKTHUBBI B JESTEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JTaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pE3yJibTaTa LEJIU U YCIOBUAM, OOBACHATH MPUYMHBI
JOCTHMKEHMSI WM HEJOCTWKEHUS pe3ylbTaTOB JACSITENbHOCTH, HAXOAWTh OIIHUOKY,
JaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM W HWHAMBUAYAJIbHOM
paboThl IIpU pellIeHUuH Y4eOHbIX 3ajad, IPUHHUMATh 1IeJIb COBMECTHOHN NEATEIbHOCTH,
IUTAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboThl, pacrpenensiTh BHABI padoT,
JIOTOBApUBATLCS, OOCYXKJaTh NpoOIleCC W pe3yibTaT paboThl, 00001aTh MHEHUS
HECKOJIbKHX JIIOJIEH;

y4acTBOBaTh B TPYIIOBBIX (QopMax paldoTel (00CyXkAeHUS, OOMEH MHEHH,
«MO3TOBBIE€ HITYPMbD» M HHBIE), BBIIOJHATh CBOK YacTh pabOThl U KOOPJIMHUPOBATH
CBOM JEHCTBHA C APYTMMH WICHAMH KOMaH[bl, OLICHHBATh KAa4€CTBO CBOETO BKJIAJA B

001U TPOIYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YHYACTHUKAMH B3aUMOCHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:



CcBOOOJHO OMEpUPOBATh MOHATUSIMHU: Tpad, MIOCKUU rpad, CBSI3HBINA Tpad, MyTh B
rpade, 11enb, UK, 1ePEBO, CTENICHb BEPIINHBI, IEPEBO CAYYaHOTO HKCIIEPUMEHTA;

CBOOOJTHO OINEPUPOBATH MOHATUSIMU: CIYYailHbIM SKCIIEPUMEHT (OTIBIT), CIIydaitHOe
COOBITHE, DJIEMEHTAPHOE CIIy9aliHOE COOBITHE (PIEMEHTApHBIH HCXOJ) CIIy4aitHOTO
OMbITA, HAXOAWTh BEPOSITHOCTH COOBITUH B ONBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTapPHBIMU COOBITUSIMU;HAXOUTh U (OPMYITUPOBATH COOBITUS: TIEpPECEUCHUE,
o0ObeIMHEHUE JAaHHBIX COOBITHIA, COOBITHE, IPOTHUBOIOIOKHOE TAHHOMY, UCIIOJIB30BaTh
auarpaMMbl Oiliiepa, KOOPAMHATHYIO MPSAMYIO JUIS PEUICHMsS 3a]ad, IOJIb30BaThCs
(GOopMyJIOi CIIOXKEHUS BEPOSTHOCTEH Ui BEPOSATHOCTEM JBYX M TpPEX CIy4alHBIX
COOBITHI;

OIIEPUPOBATh NOHATUAMM: YCIOBHAsA BEPOSATHOCTb, YMHOXXEHUE BEPOATHOCTEM,
HE3aBUCUMBIE COOBITHSI, JEPEBO CIYyYAWHOI'O HKCIIEPUMEHTA, HaXOAUTh BEPOATHOCTH
COOBITUI C TOMOUIBIO MpPaBUJIa YMHOXKEHUS, J€peBa CIy4ailHOTO ONBITA, UCIIOJIb30BAThH
dbopmyny monHOM BeposiTHocTH, Gopmyny baiteca mpu pemienun 3amad, ONpeaessTh
HE3aBUCUMOCTH COOBITHI 1O (hOpMyJie ¥ O OpraHu3ally CIIy4aitHOrO SKCIIEPUMEHTA;

OPUMEHATh U3yYeHHbIe KOMOMHATOPHBIE POPMYJIBI JIsl IEPEUUCTICHUS FIIEMEHTOB
MHOECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOrO OMbITa, PEIICHMs 3aJad MO TEOpUHU
BEPOSITHOCTE;CBOOOHO OMEpPUPOBATh TMOHATUSAMU: OWHAPHBIA CIy4allHBIA OIBIT
(ucmibITaHue), yclex M HeyJauya, HE3aBUCHUMBIE WCIBITAHUSA, CEpHsl HCIBITAaHWM,
HaXOJIUTh BEPOSITHOCTH COOBITHI: B CEpUM HCMBITAHWUN IO MEPBOTO ycrexa, B Cepuu
ucnbelTaHuil bepHymim, B ombITe, CB3aHHOM CO CIy4yallHBIM BBIOOPOM M3 KOHEUHOMU
COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CllydailHasi BEJIMYMHA, PACIPECICHHE
BEPOATHOCTEH, JuarpamMma pacmpelesieHus, OuHapHas cioy4yailHas BeJIMYHMHA,
reoMeTpuyYecKoe, OMHOMUAIILHOE PACIIPEICIICHHE;

OIEPUPOBATH NOHATHUAMH: COBMECTHOE PACIIPENEIICHUE IBYX CIy4YalHBIX BEJINYHH,
MCIIOJIb30BaTh TaOJUIly COBMECTHOIO paclpeiesieHus] ABYX CIydalHbIX BEJIUYUH IJIs
BBIJICTICHUSI PACHpPENECICHUs KaXIOW BEIWYUHBI, OIPEICICHUS HE3aBUCUMOCTH

CHy‘-IElfIHLIX BCJ'II/I‘-II/IH;CBO6OI[HO OICpUpPoOBaATh INOHATUCM MATCMATHYCCKOT'O OKHUAAHUSA



CIIy4ailHOM BEJHMYMHBI (paclpeAesieHHs), NPUMEHATh CBOWCTBA MAaTeMaTHYECKOrO
OXUJAHHUS TPHU PENICHUH 3a4a4, BBIYHCISITH  MATEMaTUYECKOE  OXKHJIAHUE
OMHOMMAJIBHOTO U TEOMETPUUECKOTO paclpeeIeHIN;

CBOOOJHO OMEPUPOBATH TMOHATUSMHU: JUCIEPCHs, CTaHIAPTHOE OTKJIOHCHHE
CIIy4allHOM BEJIMYMUHBI, NPUMEHATH CBOMCTBA JUCIEPCUM CIIyYalHOM BEJIMYUHBI
(pactipenienienusi) NpU pEUICHUM 3aJlad, BBIUUCIATH JIUCIIEPCUI0O M CTaHAApTHOE
OTKJIOHEHUE T€OMETPUUYECKOr0 1 OMHOMHUAILHOTO PacipeieICHUH.

K xoniry 11 kiaacca oOyyaromuiicst HAy4uTCs:

BBIYUCIISATh BBIOOPOUHBIC XApPaKTEPUCTUKU IO JAaHHOW BBIOOpPKE U OIICHUBATh
XapaKTepUCTUKHA  TEHEpPAJIbHONW  COBOKYMHOCTH  JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukaM. OIIEHHBaTh BEPOSTHOCTH COOBITUA M TPOBEPATH MPOCTEHIIne
CTaTUCTUYECKHE TUMOTESBI, MOJB3YSICh N3YUYEHHBIMU PACIIPEICICHUSIMU;

NPUBOAUTH MPUMEPHI 3a1ay, MPUBOMASIIMX K MOKA3aTEIbHOMY PaCIpEEICHUIO,
3aJa4, MPUBOAIIMX K HOPMaJIbHOMY pacnpeneieHnto. OnepupoBaTh MOHATHIMU:
(yHKIMS TUIOTHOCTH BEPOSTHOCTU IIOKA3aTEJIbHOTO pacrpeseneHus, (QyHKuus
IJIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO pachpeneseHusi, (QyHKIUsS TUIOTHOCTH U
CBOMCTBA HOPMAJIBLHOT'O PACIPEACICHHUS;

onpenensaTh KodOPUIMEHT JTUHEHHONU KOPPENSIIIUU, BHIOOPOUYHBIN KOdh UITMEHT

KOPPEJSLUU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Kourposbnbie IIpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 DneMeHTHl Teopuu rpadoB 3 https://m.edsoo.ru/Y6UOW6020
5 CiyuaiiHbl€ OIIBITHI, cn):qaﬁHLIe COOBITUSA 3 https://m.edsoo.ru/Y5SOE1D2T
U BEPOSITHOCTU COOBITHI
Omneparuu HaJ MHOKECTBAMHU U
0 .
3 CODBITIIINI EjnoxceHne 1 yMHOZCIHE 5 https://m.edsoo.ru/Q4WOFOH3I
BEPOSTHOCTEH. Y CIIOBHAsI BEPOSTHOCTbD.
He3zaBucumeble coObITUs
4 DneMeHThl KOMOMHATOPUKHU 4 1 https://m.edsoo.ru/K3K9W7A8A
Cepuu nocie0BaTeNbHBIX UCTIBITAHUI.
5 Wcnerranns beprymum. CinyyaitHsiii 5 https://m.eds00.ru/X2S9C2W70
BBIOOp M3 KOHEYHOIH COBOKYITHOCTH
6 CrnyuaiiHble BEJIMUUHBI U PACTIPENETICHUS 14 1 https://m.eds00.ru/G2A3V7W2L
OBUIEE KOJIMYECTBO YACOB I1O 34 5 0
[MPOI'PAMME



https://m.edsoo.ru/Y6U0W6O2O
https://m.edsoo.ru/Y5S0E1D2T
https://m.edsoo.ru/Q4W0F0H3I
https://m.edsoo.ru/K3K9W7A8A
https://m.edsoo.ru/X2S9C2W7O
https://m.edsoo.ru/G2A3V7W2L

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

deKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnsie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
3aKkoH OOJIBIINX YUCET 5 https://m.edsoo.ru/KOY1B6R30
DJIEeMEHThI MaTEeMaTUYECKON CTaTUCTUKHU 6 https://m.edsoo.ru/HSL8H5R6R
HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
(pactipeenienusi), oka3aTesIbHOE U 4 https://m.edsoo.ru/L6M9H3LIE
HOPMAaJIbHOE pacrpeeieHust
Pacnpenenenue Ilyaccona https://m.edsoo.ru/X7U8Z3H9P
CBs13b MeX1y ClTyd4allHBIMHM BEJTMYMHAMHU https://m.edso00.ru/L2S3Z3Y8R
O06o001eHne U cucTeMaTu3alus 3HAaHUK 11 1 https://m.edso0.ru/01V9B5L1Z
OBUIEE KOJIMYECTBO YACOB I10 34 1 0

I[TPOTPAMME



https://m.edsoo.ru/K0Y1B6R3O
https://m.edsoo.ru/H5L8H5R6R
https://m.edsoo.ru/L6M9H3L9E
https://m.edsoo.ru/X7U8Z3H9P
https://m.edsoo.ru/L2S3Z3Y8R
https://m.edsoo.ru/O1V9B5L1Z

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCUBa YMCIIOBBIX JaHHBIX
OnepupoBaTh MOHITUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydailHOe
coObITHE, 3IEMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIy4ailHOTO
6.3 OMBITa; HAXOJIUTh BEPOSTHOCTU B OMNBITaX C PaBHOBO3MOXKHBIMHU
CIIy9aifHBIMU COOBITUSIMH, HAXOJUTh i CPAaBHUBATH BEPOSITHOCTH COOBITHI B
M3YYEHHBIX CITyYalHBIX KCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHSA: MepeceueHue H OO0beIUHEHUE
6.4 TaHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' M0JIb30BAThCS JUarpammamu Jisiepa U GOpMyJIoi CI0XKEHHS BEpOSTHOCTEN
MIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIBIO MPAaBHJIA YMHOXXEHHS, C MOMOIIbIO
JiepeBa CIIy4yallHOTO OIbITa
6.6 [IpumMeHaTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TP PEIICHUN 3a/1a4
OnepupoBaTh MOHATHSIMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 WCIIBITAaHUH, yCIIeX M HeyJada; HaXOJUTh BEPOSITHOCTH COOBITUN B CEpUU
' HE3aBUCHUMBIX HCIBITAHUM JI0 TIEPBOTO YCIeXa, HAXOJWTh BEPOSATHOCTH
coObITHIi B cepuu uctbiTanuit bepuymnnu
6.8 OnepupoBaTh  MOHATUSIMU:  CiIydailHas  BEJIIMYMHA,  paclpejesieHue
' BEPOATHOCTEH, ArarpaMma pacrpeeseHus
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
NpoBepPsIeMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHus
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHUBaTh  BEPOSATHOCTH  3HAYEHUM  CIy4YallHOM  BEJIMYMHBIIIO
' pacipeieNeHUI0 WK € TOMOILbIO AHarpaMm
5.2 OnepupoBaTb MOHATHEM MAaT€MATHYECKOTO  OXUJAHUS, MPUBOJIUTH




IPUMEPBI TOr0, KaK IPHUMEHSAETCS MATEMaTUYECKOE OXKUAAHME CIIydalHOM
BEIMYMHBI, HAXOAUTh MAaTEeMaTH4YeCKOE OKUAAHHWE 10  JAHHOMY
pacrpeaesieHIIo

5.3
5.4

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YHCET

HNmeTts MMPEACTABICHUE O HOpMaJIbHOM paclpCaCICHUN



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
6

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

6.2

6.3

[IpencraBnenre TaHHBIX C MOMOIIBIO TabauI U nuarpamm. CpegHee apudMeTudeckoe,
MeraHa, HauOOoJbIllee U HAUMEHBIIIEe 3HAYCHHUS, pa3Max, IUCIEPCHSI M CTaHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIydaiiHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIHM30CTH YacTOTBIM BEPOSITHOCTH
coObiTuii. Ciy4aifHbIE OMBITBHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOXKHBIMH 3JIEMCHTAPHBIMHA COOBITHSIMU

Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAMHEHHE, MPOTUBOIIOIOKHbBIE
coObItus. uarpammsl Diinepa. @opmyrna caoKeHus: BEposSsTHOCTEH

6.4

VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH. JlepeBO  Ciy4aiHOro
skcriepuMenTa. @opmysia nojHoiM BepoaTHOCTU. HezaBucumeblie coObITHS

6.5

6.6

KomOunaropHoe mpaBuno ymHoxeHus. [lepectaHoBku u dakrtopuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroTona

bunapHplii crnyuaiiHblii ombIT (MCHbITaHUE), ycnmex M Heydada. HesaBucumble

HUCIIbITAHHA. CepI/ISI HE3aBUCHUMBIX HCIBITAHUM 110 MepBoOro  ycriexa. CepI/IH
HE3aBUCHMBIX HCITBITAHUN BepHy.]'IJ'II/I

6.7

CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpenenieHus.
[Tpumeps! pactpeieieHnit, B TOM YHCIIE T€OMETPUIECKOoed OMHOMHUATBHOE

11 KIIACC

Kon

5.1

5.2

IIpoBepsieMblii 3JIEMEHT COACPKAHMS
Teopust BEpOATHOCTEN U CTATUCTHKA

HUucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIMYMH: MAaTEMaTHYECKOE OXHUIAAHUE,
JUCIIEPCHUS U CTAaHJIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpuMEHEHHsT MaTeMaTHYECKOTO
OXKHMJaHUs, B TOM YHCIE B 3aJa4yaX M3 MOBCEAHEBHOM XW3HU. MaremaTtnueckoe
OKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYWHBI. MaTeMaTh4ecKoe OKHUJIAHWE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTreMaTn4ecKoe OKHUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMUAIBHOTO pacIpeieIeHH

3akoH OOJIBIIMX YMCENl M €ro pojib B Hayke, MpHpoje U olmiecTBe. BriOOpOUHBIit
METOJ UCCIIEOBAaHUN

5.3

[Ipumepsl  HENMpEpBIBHBIX  CIy4alHbIX  BedWM4YMH. [loHsATHE O  IJIOTHOCTH
pacnpezeneHus. 3aaauu, NPUBOAAIIUE K HOpMAIbHOMY pacrnpeaeneHuto. [lonsatue o
HOPMAaJIbHOM pacipeieieHuu




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTeNbCTB, aNTOpPUTMAMK pELICHUs 3ajad;
yMeHue (GOopMyIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
pPaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOXKHOE YTBEpP)KICHHE, NPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOM HHIYKLUU;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUU 3ajiay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUN; yMEHHE  OINEpUpPOBaATh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy HajJ MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
OINMCAHUS PEATBHBIX IPOLIECCOB U SBJICHUN U NPU PELIEHUM 33134, B TOM
YyHclie U3 IPYruX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHSIMHU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU CIOCOOaMU; MCMOIb30BaTh Tpadbl Mpu

pCeHICHUHA 3a1a4

YMeHue onepupoBaTh MOHATUSAMH: HAaTypalbHOE YMCIIO, LEJN0e YHCIO,
CTETIeHb C IIETBIM ITOKa3aTesieM, KOpeHb HATYpaJbHOW CTENICHH, CTEIICHD C
palMOHATIBHBIM TTOKa3aTeNleM, CTENeHb C JIeHCTBUTEIBHBIM OKa3aTeleM,
JorapuM dUYHWClIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PpAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh NMPU3HAKU AETUMOCTH, HAUMEHBIINHA 0Ot
JeTUTeNlh W HauMeHbllee oOmee KpaTHoe, anroput™M EBkimmma npu
pELIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3UIMOHHBIMU CHCTEMaMH
CUWCJICHUS; yMEHHE BBITIOJIHSITH BEIYMCIICHUE 3HAUYCHHUI U TIpeoOpa3oBaHuUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pAalMOHANBHBIX ~ BBIPAKEHHWH; yMEHHE  OIEpPHPOBaTh  IOHSATHUSAMH:
MOCJIEI0BATENbHOCTD, apu(MeTHUeCKass MpPOTpeccusi, TeoMeTpuyecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIA TE€OMETPUYECKasi IPOTPECCHs;




yYMEHHUE 3a/laBaTh I10CJIEAOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPpPEHTHBIX (HOpMyYJ; YMEHHE ONEPUPOBATh MOHATUSMHU: KOMILJICKCHOE
YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOAUTH IPUMEPHI MCII0JIb30BaHUSI KOMIIJIEKCHBIX YHMCEN; ONEPUPOBATh
HNOHATUAMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIb,

T eOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBarh IMOHATUSAMU: paLMOHAJIbHBIE, WPPALUOHAIBHBIC,
[OKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPABEHCTBA, HMX CHCTEMBbl, YMEHHE OIIEpUPOBATh
HNOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHU! U HEPABEHCTB, PaBHOCUJIBHOCThb
YpAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpPaBHEHHS,
HEPAaBEHCTBA M CHCTEMBI C IIOMOLIbIO PAa3JIMYHBIX HPUEMOB; pPEILATh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPELICHHUS MaTeMaTHYECKHUX

3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTell HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKIMS, YETHOCTh (QYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (yHKLIMH, HauOoJplllee M HAaUMEHbIIEEe 3HAYCHUS
(GYHKLIMU Ha MPOMEXYTKe, HempepbiBHas (YHKIMs, aCHMOTOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpas MPOM3BOAHAS (PYHKIIMHM, T€OMETPUYECKUI U
¢u3uueckuif CMBICH TNPOU3BOAHOHM, mepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOAUTh ACHUMMTOTHI rpapuka (QyHKIHUH; yMEHHUE
BBIUNCIIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMK (DYHKIUH, HAXOJUTh ypaBHEHUE KacaTelIbHOW K Trpauky
GyHKLIMY; YMEHHE HaxXOIUTh MPOU3BOJAHBIC 3JEMEHTApHBIX (QYHKIHII;
YMEHHME HCIIOJIb30BaTh MPOU3BOJIHYIO JJISi HCCIIEJOBaHUS (PYHKIIMM,
HaXOJUTh HauOONbIINE W HAaUMEHbIINE 3HAaueHUs (YHKIMNA; CTPOUTH
rpaduKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaINM3a; MPUMEHATH MPOM3BOAHYIO JUIS HAaxXOXKICHMsI HAWIydLIEro
pelIeHUss B NPUKIATHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H
buznyecKuX 3a7adax; HaXOAUTh TUIOMAIU U O0BEMBI QPUTYp C MOMOIIBIO

HHTErpaga; HNpUBOAWUTL HNPHUMEPBI MATCMAaTHYCCKOIO MOACIUPOBAHUA C




MOMOIIBI0 Au(depeHITnaATbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUA,
KOMIO3UIMS (DYHKIMHA, JWHEHHas QYyHKUUS, KBaapaTU4Has QYHKIUS,
pauMoHanbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETpUYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKUE (YHKIWH, MOKa3aTeslbHAs U
jgorapupmuueckass (QyHKIMH; YMEHHE CTPOUTh TIpapUKd H3yYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs NPOLECCOB M 3aBHUCUMOCTEH, NpH
pelIeHnn 3ajad U3 APYruX YYeOHBIX NPEIMETOB W 3a/1a4 U3 peallbHOU
KHU3HHM; BbIpakaThb (OpPMyJIaMH 3aBHCHUMOCTH MEXJIY BeJIUYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (PYHKIUH [UIS pelIeHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCIE Ha
IPOLIEHTHI, J0JIM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33/1a4d M3 00JacTH yIpaBlICHUS JIUYHBIMH M CEMEHHBIMHU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHHUs, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIEINOBATh IIOIYYEHHOE DEIIECHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3ylIbTAaTOB; YMEHHME MOJEIUPOBAThH
peajbHble CUTyallud Ha $S3bIKE MAaTE€MAaTHKHU; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH NOTYYEHHBIA Pe3ysIbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJbIllee U HauMEHbIIIee 3HAUYEHUs], pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUEe W3BJIEKaTh, UHTEPHPETUPOBATH
UH(OPMaIIKIO, TPEJCTABICHHYIO B Ta0lMIax, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabaMIl W  JAuarpaMM; HUCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C NPUMEHEHUEM TIpauuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu MCCIe0BaTh COBMECTHBIE

HAOJI0/IEHUS C IOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMenue onepupoBaTh NOHATUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHUCIATH

BEPOATHOCTh C HCIOJB30BaHWEM TIpapUiyecKuX METOJO0B; MNPUMEHSTh
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(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOIHOM
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  ClIydailHas BEJIMYMHA, pacHpelesieHHe BEPOSTHOCTEH,
MaTEeMaTHYeCKOe OKUAAHUE, TUCIEPCUsl M CTaHAApTHOE OTKIOHCHHE
ClyuallHOH  BeNWYMHBL, (QYHKIUW  paclpeAeiieHus U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAJIBHOTO PACIpE/eICHH; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEACICHUN IS pelieHus 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YUCEN, METO/BI BHIOOPOYHBIX
UCCIIC/IOBAaHMIA; YMEHHE TPUBOJUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIepPHPOBATH TOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIIO COYETAHUH,
YHUCII0O  TEPeCTaHOBOK; OumHOM  HprOTOHA;  yMEeHHE  NPUMEHSTH
KOMOWHATOpHBIE (aKTHl U PACCYKACHUS JUISA PEIIeHUs 3a7ad; OLCHUBAThH
BEPOSTHOCTH PEaJbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHSATHUAMHU: TOYKa, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIYY, BEIMUMHA YIJIa, INIOCKUHM YIroJl, IBYTPAHHBII
YTOJI, TPEXTPAHHBIN YTOJI, CKPENIMBAKOIIMECS NPSAMBIE, MAPATIIETbHOCTD U
MEPIECHIUKYISIPHOCTD TPSAMBIX U IIOCKOCTEM, Yrojl MEXIY IpsSMbIMH,
YroJl MEXAY MNpsIMOM M TUIOCKOCTBIO, Yroid MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXIAY MPSIMBbIMHU,
pacCcTOsIHUE MEXAY IUIOCKOCTSIMU;, YMEHHE HCMOJIb30BATh NMPU PEUICHUU
3a/1a4 M3yuyeHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpPA; CTPOUTh MaTEeMaTHYECKUE
MOJENN C IIOMOLIBI0 TE€OMETPUYECKHUX IIOHATHH W BEJIWYUH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n

YMeHue onepupoBarh MOHATHSAMH: IUIOUIaAb (QUIYpbI, 00bEM GUTYpHI,
MHOTOTPaHHMK, MPaBUJIbHBIH MHOTOTPAaHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M TMOBEPXHOCTh
BpallleHus, UMWIMHApP, KOHyc, wmap, cdepa, miomans chepsl, IUIOMAIb
IIOBEPXHOCTU NHUPAaMHUbI, IMPHU3MBbI, KOHyCa, LWIMHApA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  NapajUlefienuneaa, MNUpaMHUAbl, NPU3MBI, LWINHIPA,
KOHYyca, I1apa, pa3BEpTKa IMOBEPXHOCTH, CEUEHMs KOHYyca M LMIMHJIPA,
NapajuleJbHblE OCH WJIM OCHOBAHMIO, CEUEHUE I1apa, IUIOCKOCTb,

Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
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MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAIICHNS, UX CEUCHHsI, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYp, CaMOCTOSTEIHEHO
(dbopMynHupoBaTh ONpeAeIeHUS U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTb MUX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOTOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuielIbHbIA TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOA00Hs, TOMO00HBIE QUTYPHI;, YMEHHUE
pacrio3HaBaTh PaBHbIC M IMOJOOHBIC (UTYpHl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHUS TTIPH
pELICHUH 33Ja4; HAXOJUTh TEOMETPUYECKHE BEIMYHHBI ([UIMHA, YOI,
I0IaaAb, 00BEM) NPU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB H
U3 peabHOM KM3HH, YMCHHUE BBIUUCIIATH TC€OMETPHUYCCKUE BEIUYHHBI
(MHa, yromj, IUIOMIAJb, OOBEM, IUIOMIA/h TOBEPXHOCTH), HCHOJIB3YS
U3y4yeHHbIE (OPMYNIBI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUIomanab cheprl; 00béM Kyoa,
NPSMOYTOJBHOTO TapajieNienunesa, TUPAMUAbI, TPU3MBI, [TUIMHIPA,

KOHYCa, I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp

VYmenne ONCpHUPOBATH MOHATUAMU: MPAMOYIOJIbHAsA CHUCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3lIOKEHHE BeKTopa Mo Oa3ucy,
CKaJIIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YOI MEKIY
BCKTOpaMHU; YMCHHUEC HCIIOJb30BaTh BeKTOpHBII\/'I u KOOp)IHHaTHBIfI METO/

JJId pCHICHUA TCOMCTPHUYICCKUX 3a1a1 U 3aJla4 JpYTHUX y‘-IC6HBIX npeaAMETOB
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YMeHne BeIOMpATh MOAXOMSIIANA METOT ISl PEIIeHUs 3a]]a4u; TOHUMaHNe
3HAUMMOCTH MAaTEMAaTHKH B W3YYEHHWU NPHUPOJHBIX U OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHWE paClO3HAaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMAaTUUECKUX

OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAyKH




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1 Yucna u BBIYUCIIECHUSA

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEIbIX Yucell

12 Panyonanenele uucina. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOHM, HPOLEHTHI,
' OCCKOHEYHBIC MTEPUOANICCKUE APOOH

13 Apudmernaeckuit KOpEHb HaTypaJbHON CTEIICHH. HeticTBus c
' apu(METHUECKUMH KOPHIMHU HATYpaIbHOH CTETICHN

14 Crenenp ¢ nenbiM mokazateneM. CTelneHb € PAalLMOHATIBHBIM IOKa3aTEJIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCMHYC M TAaHI'€HC YHUCIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTApUPMBI

JleiictButenbHbie 4uciia. ApuMETHUECKHE OINEpaluu C JICHCTBUTEIBHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYMCICHHS, NpPaBWIa OKPYIJICHUS, NMPUKUAKA U
OLIEHKa pe3yJIbTaTa BHIYMCICHUH

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommnekcHsle yncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIOHAIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [TokazarenbHble U JIorapupMUUIECcKUe YpaBHEHHUS

2.5 [lenbie 1 APOOHO-pAIMOHATBHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [TokazarenbHble U TOTapUPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIWH U TpaduKu

3.1 Oynkuus, cnocodsl 3aganua Gynkiun. ['paduk Qynkumn. Bzanmuo obOpaTHbie




¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogunueckue GpyHKIIH

OO6nactp ompeneneHuss ¥ MHOXXECTBO 3HaueHUM QyHkuuu. Hymm ¢yHkimm.

[IpoMeXyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.

32 Maxkcumymbl 1 MUHMMYMbI (GyHKuMU. HanOosbinee M HauMeHbllIee 3HAa4YEHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CrenenHas (yHKIMs C HaTypaJbHbIM U LEJbIM IOKa3zaTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpadUKH
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcuMnToThl TpadukoB (yHkiuil. CBoiicTBa (HyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIBHOCTEH
38 Apudmernueckass W reoMeTpuueckas mporpeccun. Dopmyna  CIOXKHBIX
' IPOIICHTOB
4 Hayana maTemaruueckoro aHaiusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIC FI€eMEHTAPHBIX (YHKIUN
[TpuMeHeHHe MPOU3BOMHONW K HCCIENOBaHMIO (PYHKIMII HAa MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxaeHne HanOOoNbIIero ¥ HaUMEHbIIETo 3HaueHUs (QyHKIMH
Ha OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatel 1 BEKTOPHI
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