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HOACHUTEJIbHAS 3AIIMCKA

VYueOHblli Kypc «BepoATHOCTh M CTAaTUCTHUKA» YIUIYOJIEHHOrO YpPOBHS
ABJISIETCSI  TIPOJIOJDKEHMEM U Pa3BUTHEM OJHOMMEHHOr0 ydeOHOTO Kypca
yrayOaE€HHOTO YPOBHS HA YPOBHE CpeAHero oo1iero oopasoBanus. Y 4eOHbBIN Kypc
npeaHazHaueH g (GOpMUPOBaHUS y O0YyYaIOIIUXCSl CTATUCTHUECKON KYJIbTYphl U
NOHUMAaHUS POJIU TEOPUHU BEPOSITHOCTEN KAK MAaTEMaTHYECKOIO0 MHCTPYMEHTA ISt
U3Y4YCHHS CIIy4ailHBIX COOBITHH, BEIMYMH M TporeccoB. [Ipu u3yueHun Kkypca
oboramaroTcsi MpEACTaBIEeHUS OOydYaloIIUXCsl O METoJaxX HCCIel0OBaHUs
U3MEHYMBOTO MHpaA, pa3BUBACTCS MOHMMAHWE 3HAYMMOCTH M  OOLIHOCTH
MaTEMaTUYECKUX METOJIOB IMO3HAHUS KAaK HEOTHEMJIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHSI.

Conepkanue y4eOHOrO Kypca HalpaBlI€eHO HA 3aKpeIUIeHUE 3HaHU,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha pa3BUTHE NPEACTABICHUA O CIy4YalHBIX BEIMYHMHAX U B3aHUMOCBA3AX MEXKIY
HUMH Ha Ba)HBIX MPUMEPAX, CIOKEThI KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIErO
mupa. B pesynprate y 00y4aromuxcs T0IKHO CPOPMUPOBATHCS MPEACTABICHUE O
HanOoJee ynoTpeOUTENbHBIX U OOIIUX MAaTEMAaTUYECKUX MOJENSAX, UCIIOIb3yEMbIX
JUISL  ONMMCAHUS ~ AHTPONOMETPUYECKMX W JeMorpaduyueckux  BEJIMYUH,
HOTPEUIHOCTE B pa3IiMyHbIE pPOAA H3MEPEHUsX, MJIUTEIbHOCTH Oe30TKa3HOU
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTHUK MACCOBBIX SIBICHUN U MPOIIECCOB
B oOmiecTBe. Y4UeOHBI Kypc sBIsgeTcs 0a30il IJIi OCBOEHHUS BEPOSTHOCTHO-
CTaTUCTUYECKUX METO0B, HEOOXOAUMBIX CIIELHUATUCTAM HE TOJbKO MHKEHEPHBIX
CHEUUAIbHOCTEW, HO TaKXE COLUUAIBHBIX M IICUXOJOTMYECKUX, IOCKOJIBKY
COBpEMEHHBIE OOIIECCTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCTOJIB3YIOT amnmapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpalibHYl0 4YacThb y4eOHOro Kypca 3aHMMAaeT
o0CyXJIeHHe 3aKOoHa OOJbIIMX uYKcel — (YHIAMEHTAIBHOIO 3aKOHA MPUPOJIBI,
UMEIOIIET0 MaTeMaTHIECKYI0 (popMalin3aluio.

B cooTBeTcTBHMM C YKa3aHHbIMH LIEJISIMA B CTPYKType Y4Ye€OHOro Kypca
«BepoATHOCT, M CTATUCTHKA» HAa YrayOJEHHOM YPOBHE BBIJECIIEHBI OCHOBHBIE
coniepxkarenbhubie TUHUM: «CiiyyaiiHble COOBITHS U BEpOSITHOCTU» U «CiydyaliHble
BEJIMYMHBI U 3aKOH OOJIBILINUX YUCEID.

I[ToMuMO OCHOBHBIX JIMHUW B Y4€OHBIH KypC BKJIIOUYEHBI 3JIEMEHTHI TEOPUHU
rpaoB M TEOPUU MHOXKECTB, HEOOXOAMMBIE JUIsl TOJTHOLIEHHOI'O OCBOEHHS
MaTepualia JaHHOTO Yy4eOHOro Kypca M CMEXKHBIX MaTeMaTHYEeCKUX Y4EOHBIX
KYpPCOB.

Copnepxxanue nuHuM «CioydaiiHble COOBITHSI U BEPOSTHOCTUY»  CIIYKHUT
OCHOBOM 711 (pOpMUpPOBAHMSI TPEACTABJICHUNA O pacHpelesieHUHd BEPOSTHOCTEH
MEK1y 3HAUYCHHUSIMHU CIIyYalHBIX BEJIWYMH. Ba)kHYI0 4acTh B 3TOW COJIEPKATENBHON
JUHUU 3aHUMAET U3Y4YECHHUE T€OMETPUYECKOro 1 OMHOMHAJILHOTO paclpeeIeHul U



3HAKOMCTBO C MX HEMNPEPBhIBHBIMU aHAJOraMU — IMOKa3aTEIbHBIM U HOPMaJIbHBIM
pacupeneIeHUsIMH.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIIYYallHBIMM BEIMYWHAMHU U
pacupenereHusIMHA, aKUEHTUPYIOT BHUMaHUE OOYyYarolMXCsi HAa OMNHCAHUM U
U3Y4YEHUH CIy4alHBIX SIBJIEHUN C MOMOILBIO HENpEepbIBHBIX (PyHKIMI. OCHOBHOE
BHUMaHHE YAEIETCs I0Ka3aTEIbHOMY U HOPMAJIBHOMY PacCIpEAEIICHASM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMUTENbHOE H3YYEHHE CBSI3U
MEXAY CIy4ailHbIMM BEJIMYMHAMHU U ONHMCAHME OTOM CBSI3M C MOMOLIBIO
Kod(PUIIMEHTa KOPPENAIMU U €ro BBIOOPOYHOrO aHajgora. OTHU DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeMY «JlnarpaMMsl pacCEMBaHUA», U3YUEHHYIO HA YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, U BO MHOTOM ONUPAIOTCS HAa CBEJIEHUS U3
KYpCOB anreOpbl U T€OMETPUH.

Emé oauH  2JIeMEHT  coAepiKaHus, KOTOpPBIM  Ipeajaraercss  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOUX B €IUHULY BpeMeHH. O3HAaKOMIIEHUE C paclpeelIeHuEM
BEPOATHOCTEH KOJUYECTBA TAKUX COOBITUM HOCHUT pa3BUBAIOIIMIA XapakTep M
ABJIAETCS. aKTYaJIbHBIM JUIsl OyAYyHUIUX aOUTYypUEHTOB, MOCTYMAIOLIIUX HA y4eOHbIE
CHELMAIbHOCTH, CBS3aHHbIE C OOLIECTBEHHBIMH HAayKaMM, IICUXOJOTHEeN u
yIPAaBIICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposSTHOCTH M CTaTHUCTHKa» Ha
yriyoJieHHOM ypoBHE oTBoauTcs B 11 kimacce — 34 yaca (1 gac B Hezeno).



COIEPKAHUE OBYUEHUA
11 KIIACC

HepaBenctBo YeOniméBa. Teopema YebOniméBa. Teopema bepuymnu. 3akoH
Oonplux  uucel.  BpIOOpouyHBIM  MeTOon — uccieaoBaHuil.  BwribopouHbie
xapakTepucTuk. OeHBaHHE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
IIpoBepka NpOCTEUIINX TUIIOTE3 € IIOMOLIBIO U3YYEHHBIX PACIIPEIEICHAMN.

HenpepsiBHble ciydalinble Benu4uHbl. [Ipumeppl. DyHKIMA IIOTHOCTH
BEPOSATHOCTU pacipenesneHus. PaBHOMEpHOE paclpelelieHue M €ro CBOWCTBA.
3aiauy, NPUBOIALLME K TOKA3aTEIbHOMY PacClpeAeIICHHUIO. 3a/1auy, IPUBOIALINE K
HOPMaJIbHOMY pacrpeneneHuro. OyHKIHA IUIOTHOCTH BEPOSITHOCTHU
NOKA3aTeJIbHOr0 pacnpeeaeHusi, PyHKIMs MIOTHOCTH BEPOSITHOCTA HOPMAIbHOTO
pacnpenenenus. OyHKIUSA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PACIIPEAEIICHHUS.

[TocnenoBaTenbHOCT,  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3ajmauw,
npuBoAsALIME K pacnpeneneHuro [lyaccona.

KoBapuanusa nByx ciaywailHeix BenuuuH. Koadduument nuHeldHON
koppensauuu. CoBMecTHble  HaOMIOAGHUA JIBYX BelIWYUH. BpiOOpouHbIil
ko3 dunmenT xoppensiuu. Paznuure MeXIy JUHEWHOW CBS3BI0O M MPUYMHHO-
CJIEICTBEHHOM CBA3bI0. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBAJpPAaTOB.



IVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«BEPOAATHOCTDb U CTATUCTHUKA» (YTJIYBJEHHBI YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OOIIecTBa,  MPEJACTABJICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSMU U HA3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
UCIIONIb30BaHUE JTUX JIOCTIDKCHMM B JPYrUX HayKaxX, TEXHOJOTHX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO IMOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTM)KCHUNW HAYKH W JICSITEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMYUBOTO OYYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3aJad, PEIICHHUH, pacCyKI€HU, BOCIPUUMYHUBOCTD
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuvyecKoro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTHUYeCKHEe 3HAaHUSA B
MHTEpecax 3I0pOBOro 1 0e30MmacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  AESATENIBHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW © €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeir mpodeccurt u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U



caM0oOOpa30BaHUI0O Ha TMPOTSKEHUU BCEU IKU3HH, TOTOBHOCTh K aKTHUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HApaBIeHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTb  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMAIbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOIHON M COIMATBLHOU
Cpellbl, 0OCO3HAHME TJIOOATBLHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HAa TPUMEHEHHE MAaTEMaTUYeCKUX 3HAaHUW IS pelIeHHs 3a7ad B 00JacTh
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HAyKh Kak cgepbl YeIOBEUECKOW eATeNbHOCTH, ITaloB €&
pPa3BUTHS W 3HAYUMOCTH I PA3BUTHS IMBWIN3AINK, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIYy TMOHATHAMH, (POpMyIHUpOBaTh
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBaHMsI /i1 0000IIEHNS U CPABHEHHUSI, KPUTEPUU ITPOBOJIUMOI0 aHAIHN3;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh W  TPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUAX U YTBEPKICHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNaTh BBIBOJBI C WCIOJIL30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENILHO JI0KAa3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUI
(IpsIMBIE ¥ OT MPOTHBHOTO), BHICTPANBATh apTyYMEHTAINIO, PUBOAUTH MIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC CYKICHHS M BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUS, BHIOWpaTh HamOolee TONXONAMUNA ¢  yudETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCJEAOBATEIIbCKUM HMHCTPYMEHT IIO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  TMPOTHUBOpPEUYUE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOEe, (OpPMHpPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CaMOCTOSITEJILHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 00beKTa, SBICHHUs, IIpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITEILHO (HOpMYIHpOBaTh O0OOIIEHUS U BBIBOJABI MO PeE3yJibTaTaMm
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOILECCa, a TAKKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH JeUIUTH UHPOpPMAIIMHU, JaHHBIX, HEOOXOAUMBIX /JI1 OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALINIO U3 UCTOUYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbop™M IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HMH(OpPMAILNIO, MPEACTABISIThL €€ B paziuyHbIX (opmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(pOpMaIu o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATh U POPMYIIUPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMHU U
nensMu OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kKaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHMS 110 XOMY PELICHUs 3aJayH,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZl€ OOCYXJE€HHUsl 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBlI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTaBJIATh CBOU CYXICHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIHpOBaTh Pa3HOIIIACHSI, CBOU BO3PAXKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IOPOEKTa, CaMOCTOSITEIbHO BHIOMpaTh (OpMAT BBICTYIUICHUS € YYETOM 3ajaay
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTAaBJIAThH IUIaH, AJITOPUTM PEIICHUS 3a/1au, BEIOMPATh CITOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIaJCTh HABBIKAMHM  TIO3HABATEIBHOW  pEQUIEKCUHM KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu CaMOTMPOBEPKU, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTaTa pEHICHHS
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTh TIPH PEHICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH M YCIOBUSAM, OOBSICHATH PUUHHBI
JOCTHXKEHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ WHIWBHUIYAJIbHOU
paboThl mMpU pelmieHuH Y4eOHbIX 3ajay, M[PUHUMATh 1eb COBMECTHOMU
JIeSITENbHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOW pabOThI, paclpenesiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXJAaTh NPOLECC U pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTh palbOThl U
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KaueCTBO CBOETO BKJajJa B OOMIMU MPOIYKT IO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:

BBIUUCIISITH BEIOOPOYHBIE XapaKTEPUCTUKHU 110 JAHHOW BBIOOPKE U OLIEHUBATh
XapaKTePUCTUKN TEHEPaTbHOM COBOKYNMHOCTH JAHHBIX TI0 BBIOOPOYHBIM
xapaktepucTukaMm. OlEHUBaTh BEPOSITHOCTH COOBITHI M TPOBEPSITH MPOCTEHINNe
CTaTUCTUYECKUE TUIIOTE3bl, OIb3YSICh U3YUYEHHBIMU PACTIPEIEICHUSIMU;

OpUBOAUTH  HPUMEPHl  3a7ady, MPUBOIALIMX K  IOKa3aTeIbHOMY
pacrnpefeNneHuio, 3ajad, MPUBOASIIMX K HOPMaJbHOMY  pacHpeesICHHUIO.
OmnepupoBaTh MOHATHAMH: (DYHKIHSA TUIOTHOCTH BEPOSTHOCTH IOKA3aTeIhHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTH BEPOSITHOCTU HOPMAJIBHOT'O paclpeesieHus,
(GYHKIMS TUIOTHOCTH W CBOMCTBA HOPMAJbHOT'O PACHpPEICICHUS;ONPENEIATh
KO3 PUITMEHT TUHEHHON KOPPENALNY, BEIOOPOUHBIN KO3(D(PHUIIMEHT KOPPENIAIHH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KITACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontpoasnbie | IIpakTnueckue

NMPOrpamMMmsblI Bcero o0pa3oBaTe/ibHbIE

padoTsbI padoThbI
pecypcsl

3aK0H OOJBIIMX YHCET

DJIEMEHTBl MaTEMaTUYECKON CTATUCTUKU

HenpeppiBHbIE ClTydaliHbIE BEJIMUUHBI

(pacnpenenenust), moka3zaTeIbHOE U 4

HOpPMAJIbHOE pacipeieeHus

Pacnipenenenue Ilyaccona

CBsi3b MeXy ClTy4yallHBIMU BEJTMYUHAMU

OO6o01IeHre U CUCTeMAaTH3aIHs 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 1 0




HNOYPOYHOE IINIAHUPOBAHHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KoHTpoabHbIe
Bcero P
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

HepasenctBo YeObimena. Teopema
Yeb6rimena. Teopema bepuynnu. 3akon
OOJBILINX YuCell

HepasenctBo YeoOrimena. Teopema
YeoOrmmeBa. Teopema bepuymnn. 3akoH
OOJIBIITUX YHCETT

Hepasencto Yebrimena. Teopema
Yeonimena. Teopema beprymu. 3akon
OOJBIINX YUCEIT

Br160pouHbBIN METO/T UCCIIEIOBAHMIA

[pakTudeckast paboTa ¢ HCIIOJIL30BAaHHEM
AJICKTPOHHBIX TAOJIHUIL

I'enepasibHast COBOKYITHOCTD U ClTy4alHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapakrepucTukaMu. OIeHKa CpeTHEero u
THUCTICPCUH TeHEPaTbHOM COBOKYITHOCTH C
MIOMOIIBIO0 BEIOOPOYHBIX XaPaKTEPUCTHK

I'enepasibHast COBOKYITHOCTB U Clly4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OIeHKa CpeTHEeTo U
THMCIIEPCUH TEHEPAIbHON COBOKYITHOCTH C




IIOMOIIBIO BBI60pO‘IHBIX XapaKTCPHUCTHUK

OneHnBaHNE BEPOSTHOCTEH COOBITHI 11O
BEIOOpKE

Cratuctnueckas runoresa. [Iposepka
IPOCTEHUIINX TUIOTE3 C IOMOLIBIO CBOIMCTB
M3YYEHHBIX pacIpeiesICHUN

10

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUINOTE3 C TOMOIIBIO CBOMCTB
M3YYEHHBIX pacipeiesIeHui

11

[IpakTrueckas paboTa ¢ UCTIOJIb30BAaHUEM
AJIEKTPOHHBIX TAOJIHUIL

12

13

IIpumepsl HENPEPBIBHBIX CIIyYaiHbIX
Benu4nH. OyHKIUS IUIOTHOCTU
BEPOATHOCTH

PaBHOMepHOEe pacnpenenenue. [Ipumepsl
3a/1a4, IPUBOASAIIMX K [TI0KA3aTEIbHOMY U K
HOPMaJIbHOMY pacIpeIeacHUsIM

14

(DYHKI_[I/IH IIJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO pacupCaCICHUA

15

cDyHKI_[I/ISI IIJIOTHOCTHU BCPOATHOCTHU
HOPMAJIBHOT'O pacpCACICHUA

16

[locnenoBaTenbHOCTh OJIMHOYHBIX
He3aBUCUMBIX coObITH. [Ipumep 3amaun,
npuBosLIel k pactipenenenuto [lyaccona

17

[IpakTuyeckas paboTa ¢ UCIOIB30BAHUEM
JIEKTPOHHBIX TaOJIHUI]

18

KoBapuanus aByx ciiydyallHbIX BEJIUYMH.
KoadduumenT koppensunu




19

CoBMecTHBIE Ha6J'IIOI[eHI/ISI ABYX BCJIMYUH

20 Bei6opounbiii K03 HUITHEHT KOppESIIH

21 Paznuune MexXy TMHEHHOH CBA3BIO U
IIPUYUHHO-CJIEICTBEHHOM CBSI3bIO

22 Jluneiinas perpeccus

23 [IpakTuyeckast paboTa ¢ HCIOJIb30BaHHEM
ANEKTPOHHBIX TAOJIHII
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOJIUI] U THarpaMM, OomHcaTeJIbHas
CTaTHCTHKA

o5 OnbITHI ¢ PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMHU COOBITUAMU

26 Brruucnenue BeposiTHOCTEH COOBITHH C
npuMeHeHueM Gopmyi
Berunciienue BeposaTHOCTEH cOOBITHH €

97 IPUMEHEHHEM TpapUUECKUX METOIOB:
KOOpJMHATHAs MpsiMasi, IepPeBo,
nuarpamma Ditiiepa

28 CrnyyaiiHble BEIMUMHBI U pacIIpeeICHUS

29 Marematrueckoe 0KUIaHue CIIy4YalnHOU
BEJTUYMHBI

30 MaremaTryecKkoe 0KHIaHuE CIIy4aluHOU
BEJIMYMHBI

31 Konrponsnas padota: "BeposTHOCTb U
CTaTUCTUKA"
Brruucnenue BeposiTHOCTEH COOBITHH C

32 npuMeHeHueM Gopmyil u rpadpudecKux

METOJ0B




Brruucienue BeposiTHOCTEH COOBITHH C

33 npuMeHeHneM GOopMYIT U rpauaecKux 1
METO0B
CiyJaiiHble BEJIMYMHBI U PACTIPEICIICHHS.
34 MatemaTHueckoe 0OXKHUJAaHue CIIydaiHOM 1
BEJIMYUHBI
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

11 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHUS OCHOBHOI
NPoBEePsAEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeAHero 0o1ero 0opa3oBaHus
pe3yJabTara
5 Teopus BeposTHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHUI CIy4aitHOMN BEJIMYHHBIIO
' pacrpeaeseH!Io Wi C IOMOUIbIO JUarpaMm
OnepupoBarh IMOHATHEM MAaTEMAaTHYECKOTO  OXUAAHUS, MPUBOJIUTH
59 IPUMEPBI TOr0, KAK MPUMEHIETCS MAaTEMaTUYECKOE OXKUIAHUE CIIydalHOU
' BEJIMYMHBI, HAXOJUTh MaTEMaTHYECKOE OXKHUJAHHUE 10 JaHHOMY
pacrpeeseH1Io
5.3 HmeTs npeacTaBiieHne 0 3aKOHE OOJBIINX YUCEN
5.4 Nmets npeacraBieHrne 0 HOPMaJIbHOM PACHPENCICHUN




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

Kon
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBnenne JaHHBIX ¢ TOMOIIBIO0 TabauIl U uarpamMm. Cpennee apudmeTrdeckoe,
6.1 MeJMaHa, HauOoJIbIliee ¥ HAauMEHbIIIee 3HAUYCHHS, pa3Max, JUCIEPCHUs U CTaHIApPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITUS. DJIeMEHTapHbIE COOBITUS
6.2 (ucxonpl). BeposTHOCTH ciy4dailHOrO coOOBITHS. BIM30CTH 4YaCTOTHIM BEPOSATHOCTH
' coOpIiTid. Ciy4aiiHbIe ONBITHI C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITHSIMH.
BeposTHOCTH COOBITHII B OITBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH
6.3 Onepanuu HaAg COOBITHSIMH: TIEpeceueHue, OObEeIUHEHHE, MPOTHUBOIMOIOKHBIE
' coObrtust. Iuarpammsl Diinepa. @opmyra cI0KeHUS BEPOSATHOCTEH
6.4 VcnoBHass  BEpPOATHOCTb.  YMHOXKEHHE  BEpOSATHOCTEH.  JlepeBO  CilydalHOro
' skcriepuMenTa. Gopmyrna MmoHoi BeposiTHOCTH. He3aBucuMbIie cOOBITHS
6.5 KomOunaroprnoe mpaBmwio ymHoxkeHus. IlepecranoBku wu dakropuan. Ywucio
' coueranuil. Tpeyronbuuk Ilackans. ®opmyna 6unoma HeroTona
bunapHblii ciydaliHblii oOmBIT (MCHBITaHWE), yclex U Heynada. HesaBucumble
6.6 ucnbiTanusi. Cepusi HE3aBUCUMBIX HUCHBITaHUM 10 1nepBoro ycnexa. Cepust
HE3aBUCHUMBIX UCTIbITaHUN bepHymnu
6.7 Cnyuyaiinas BenuuunHa. Pacmpenenenue BeposiTHOcTel. Jlmarpamma pacnpenesieHus.
' [Tpumeps! pacnpesiesnieHuit, B TOM YHUCIIE T€OMETPUIECKOeH OMHOMUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
UucroBble XapaKTEPUCTUKHU CIIYYallHBIX BEJIMUMH: MaTEeMaTHYECKOE OXHUIaHUE,
JMCTIEpCUsl U CTaHAApTHOE OTKJIOHEHHE. [Iprumepbl mpuUMEHEeHUsT MaTeMaTH4eCKOro
51 0XKMJIaHMs, B TOM YHCIE B 3ajayax M3 NOBCEIHEBHOM XU3HU. MaremaTtuueckoe
' OKHMJIaHWE OWHAPHOM CIIy4allHOW BENMMUYMHBI. MaTeMaTU4ecKoe OKUJAHHUE CYMMBI
CITy4yalHBIX BEJIMUMH. MaTeMaTHYEeCKOE OKUJIAHUE U JUCTIEPCHUSI TEOMETPUIECKOTO U
OMHOMUAJIBHOTO PacIpeieIeHUM
59 3akoH OONBIIMX YHMCEN M €ro poiib B HayKe, MpHpojae U oluiecTBe. BriOOpoUHBIil
' METO/I UCCIIEIOBAHUIN
5.3 IIpumepsl  HENpPEpBIBHBIX — CIIy4alHbIX  BenuuuH. [loHATHE O  IUIOTHOCTH




pacnpenenenus. 3agaqyu, NPUBOASILKE K HOpMaJIbHOMY pactipeaeneHuto. [lonstue o
HOpPMAaJIbHOM pacrpeaeeHun




MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUSI K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3OBAHUSI

Kon
NMPoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnanenue wmetomamMu J0Ka3aTelbCTB, alrOPUTMAaMM pELICHUS 3a/ad;
yMeHue ¢GOopMyIUpOBaTh U ONEPUPOBATH TMOHATUSMHU: OIpeleIcHHE,
akcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, MPHU3HAK, J0KAa3aTeJbCTBO,
paBHOCHUIIbHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYyIUPOBATH
oOpaTHO€ M MPOTUBOIOJIOKHOE YTBEP)KJIECHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJb30BaTh METOJ MaTeMaTH4YEeCKOW HHIYKIUH;
IIPOBOJMTD JI0Ka3aTeNbHbIE pacCyKIACHHs IPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHUH; YMEHHE  OINEepUpOBaTh
MOHSTUSIMU: MHOKECTBO, MOJMHOKECTBO, ONEpali HaJ MHOKECTBAMU;
YMEHHME  HUCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapaTr  Juid
OIHMCaHUsl PEAJIBHBIX MPOLIECCOB U SIBICHUN U NPU PELIEHUU 3a]1a4, B TOM
qucie U3 IpYTuX y4eOHBIX MPeIMETOB; YMEHHE ONEePHPOBATH MOHITHUIMU:
rpad, cBsa3HBIN Tpad, nepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IUYHBIMU CIIOCOOAMU; UCTIOIB30BaTh Tpadbl Mpu

PCUICHUHU 3a1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATYpabHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HaTypajJbHOW CTENEHH, CTENEHb C
pallMOHAIBHBIM TIOKA3aTeJIEM, CTENEHb C JECUCTBUTEIbHBIM MOKA3aTEJIEM,
jmorapudM dUHCIa, CHUHYC, KOCHHYC M TAaHTECHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJAYJII0, PAalHOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYypPAJIbHBIX, LENbIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
qHCell; YMEHHE UCTIONL30BaTh MPU3HAKU JIETMMOCTH, HAMMEHBIIUN 00U
JeMUTEeNh W HaWMEHblee oOlee KpaTHoe, anropuT™M EBkinuma mpu
pPELIEHNH 3a7a4; 3HAKOMCTBO C PA3JUYHBIMU MNO3ULMOHHBIMU CUCTEMAMU
CUMCTICHUS; YMEHHUE BBIMOIHITH BHIYUCICHNE 3HAYEHUI U peoOpa3oBaHus
BBIpQXXEHUI CO CTemeHsMU U Jorapudmamu, mnpeoOpa3oBaHus IPOOHO-
palMOHANbHBIX  BBIPAXKEHUM; yYMEHHME  ONEpUPOBATh  IMOHATUSMH:

oCJIeA0BAaTCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH mporpeccus, reoMETpuICCKas




nporpeccus, OECKOHEUHO YObIBaloIlas TE€OMETpPHUYECKas IPOrpeccus;
yYMEHHE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUAMU: KOMILJIEKCHOE
YUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT
KOMIUIEKCHOIO  uHucia, (GopMa  3alucH  KOMIUIEKCHBIX  YHCEl
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpanyeckas), yMeETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBHS C KOMIUICKCHBIMH UHCIIAMU;
MPUBOJIUTH TIPUMEPHI MCIIOIB30BAaHMS KOMITIEKCHBIX YHCEN; ONEPUPOBATH
NOHATHAMM:  MaTpuma 2x2  u  3X3, onpeaenurenb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

YMeHue onepupoBaTh MNOHATUSIMU: palUOHAIbHBIC, HpPpAlMOHAIbHBIC,
MOKa3aTebHbIE, CTENEHHbIC, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHUS U HEPaBEHCTBA, MX CHUCTEMbI, YMEHHUE OIEPUPOBATH
MOHSTUSIMH: TOXJIECTBO, TOXKAECTBEHHOE IMpeoO0pa3oBaHUe, YpaBHEHUE,
HEpPaBeHCTBO, CHUCTEMa YypaBHEHUIl W HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUH, HEpPaBEHCTB U CHUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMBl C TOMOINBIO PA3IUYHBIX TPHEMOB; pelIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBl C [apaMeTpOM; MPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTeH HAYKU M PeaTbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHUAMH: (QYHKIHS, YETHOCTh (DYHKINH,
NepUOANIHOCTD (I)YHKLII/II/I, OrpaHU4YCHHOCTDH q)yHKL[I/II/I, MOHOTOHHOCTbH
byHKIMH, dKCTpeMyM (YHKIHMU, HauOOJbIIee U HAUMEHBIIEEe 3HAYCHUS
(GYHKIIMU Ha TMPOMEXKYTKE, HENpepbIBHAsT (DYHKIIHMS, aCUMITOTHI TpaduKa
GbyHKIMY, TIepBas U BTOpas MPOU3BOAHAS (PYHKIIMH, TCOMETPUYCCKHHA U
(U3UYECKU CMBICT TPOW3BOJHOW, TIEpBOOOpa3Has, OIpeAcIEHHBIN
WHTETpaj, YMEHHE HaXOJHWTh ACUMITOTHI Tpaduka (GYHKIUH, yMEHHUE
BBIUUCIIATh  MPOU3BOJMHBIC  CYMMBI, IPOW3BEJCHHS, YacCTHOTO U
KOMIIO3UIMN (DYHKIMN, HAXOAUTh YpaBHEHHE KacaTelIbHOM K Trpaduky
(GyHKIIMM;, YMEHUE HaXOAWTh IPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIIMNA;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Ui HCCIeloBaHUS (yHKIUH,
HaXOJWUTh HAWOONBIINE W HAWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduK MHOTOWICHOB C WCIOJIB30BAHUEM ammapara MaTeMaTHYECKOTO
aHaM3a; TPUMEHATH TMPOM3BOAHYIO [UJIS HAXOXICHHS HAWIYUIIeTO
pelleHrus B TPHUKJIAAHBIX, B TOM YHCIIE COLHMAIbHO-d)KOHOMUYECKUX H

buznyecKuxX 3ajavyax; HAXOAUTh IUIOMAIN U O0BEMBI (PUTYp C MOMOIIBIO




HHTCrpaja; IMPpUBOAUTL HNPHUMEPBI MATCMATHUYCCKOIO MOACIIMPOBAHUA C

noMouibio 1udepeHnaibHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMK, oOpaTHas QYHKITUA,
KOMIO3UIMS (QYHKUMHA, JMHEWHas (QYHKIUS, KBaJpaTU4Has (yHKIuS,
panyoHanmbHast (QYHKIUS, CTEMEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIUH, MOKa3aTeslbHAS W
norapupmudeckass (yHKIHUH; YMEHHE CTPOHWTh TpadUKd W3yYEHHBIX
¢GyHKUMH,  BBINONHATH  TpeoOpa3oBaHuss  rpadgukoB  GyHKUUH,
UCTIOJB30BaTh TpaUKH Ui U3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
peleHnH 3a7ay U3 APYruX Y4eOHbIX NMPEAMETOB U 3a1ad U3 peallbHOU
KU3HHM, BBIpaXKaThb (HOpPMYJIaMHU 3aBHCHUMOCTH MEXAY BEIMYHMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpa@uku (QyHKIMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3aJaud Pa3HBIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JIBXKEHHE, paboTy, CTOMMOCTh TOBAPOB M
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiIeHUs JIUYHBIMU U CEMEUHBIMU
(¢uHAHCAMU); COCTABISTH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA M WX
CUCTEMBI II0 YCIOBHUIO 3aJayd, HCCIEN0BaTh IIOJYyYEHHOE DELICHUE H
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peasbHbBle CUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJla4y, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHHUEM  ammapara  anreOpsl,

WHTEPIPETUPOBATH MOTYYSHHBIN pe3yinbTaT

YMeHne onepupoBaTh MOHATUSIMH: CpelHee apu]MeTudeckoe, MeIraHa,
HanOoJIbIlIee W HAMMEHBIIIee 3HAUYCHUS, pa3Max, AUCIIEPCUsl, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE H3BJICKAaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TabIWIaX, Ha AUarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOWMCTBA PEalbHBIX MPOLECCOB U SIBICHUM; MPEACTABIATH
WHPOpMAILIMI0O C TOMOIIBI0 TaOJNMIl W JMarpaMM; HCCIEIOBATh
CTaTUCTUYCCKUC OAHHBIC, B TOM YHCJIC C IMNPHMCHCHUCM I‘pa(bI/I‘-IGCKI/IX
MCTOOOB U SJICKTPOHHBIX CPCACTB, Fpa(i)I/I‘-IeCKI/I ucciaeaoBaTb COBMECTHBIC

HaOJIOACHNUS C IOMOIIBIO TUArPaMM PACCEUBaHUS M JTMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBI ONBIT U CIIydaliHOE

CO6LITI/Ie, BCPOATHOCTD CHy‘l&ﬁHOFO CO6LITI/I$I; YMCHHUE  BBIYUCIIATH




BEPOSATHOCTh C UCIOIB30BaHUEM TpadUUYecKUX METOJIOB; MPUMEHSTh
(bOpMyIBI CIIOKEHUSI W YMHOXXEHHSI BEPOSITHOCTEH, (HopMyiy IOJHOM
BeposTHOCTH, (hopmyny beprHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTH pPEabHBIX COOBITHIA; YMEHHE ONEpUPOBATH
MOHATUSIMH:  CITydaiiHass BEJIIMYHMHA, pPACIpENEICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHJJIaHHWe, JHUCIIEPCHS W CTAHJAPTHOE OTKJIOHCHHUE
CIIy9aiilHOW  BEJMYWHBL, (QYHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPENCICHHNA sl pEIICHUS 3a/1ay;
3HAKOMCTBO C MOHSTHUSAMU: 3aKOH OOJIBIIUX YHUCEN, METOJbI BHIOOPOUHBIX
UCCIICIOBaHUM; YMEHUE TPUBOAUTH TPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIepUPOBATH MOHATHIMH: COUETaHUE, MEPECTAaHOBKA, YUCIIO COYETAHUH,
YHCJIO  TEePeCcTaHOBOK; OwHOM  HbIOTOHA; yMeHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS [UIS PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

VYMenue OICpHUpPOBATH IIOHATUAMMU: TOYKa, npsamas, IINIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIY4, BEJIMYHHA yTJIa, INIOCKUHA YroJl, IBYIPaHHBIN
YroJI, TPEXTPaHHBIN YTOJl, CKPEUIMBAOIIMECS MPSAMbIC, NapPAIUIEIbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yrojl MEXAYy MNpsIMOM U IUIOCKOCTBIO, Yrod MEXIAYy IUIOCKOCTSIMHU,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMY,
pacCTOsHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIONIb30BaTh IPU PELICHUU
3aJa4 U3ydeHHble (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTU4YeCKHe
MOJEIU C IOMOUIBK0 TE€OMETPUYECKUX IOHATUH M BEJIHWYMH, DPEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKHUC 3a1a9Un
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VYMeHue onepupoBaTh MOHATHAMH: IUIOIIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHHK, IPAaBHJIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapaienenune], NOpu3Ma, NHpamMuaa, (urypa M MOBEPXHOCTH
BpallleHUs, MWIUHAP, KOHYyC, mmap, cdepa, miomanb chepsl, IUIOMAIL
MOBEPXHOCTH NHPAMHIbI, MPHU3MBI, KOHyca, IWIWHApa, 00BEM Kyoa,
NOPSIMOYTOJIBHOTO TMapaulefieNuIeaa, MHUpaMHUIbl, MPU3MbI, LHWIMHIPA,
KOHYycCa, IIapa, pa3BEpPTKAa IMOBEPXHOCTH, CEUEHHs] KOHyca M LMJIMHAPA,

mapamicjibHble OCH HWJIM OCHOBAHHMIO, CCUYCHHC IIapa, IJIIOCKOCTD,




Kacaroutascs chepbl, HMIMHIPA, KOHYCAa; yMEHHE CTPOUThb CEUEHHUE
MHOTOTpaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE MPHUMEHSTh CBOICTBa I€OMETPHUUECKUX (PUrYp, CAMOCTOSITEIBHO
(bopMynupoBaTh ONpeAeseHusl U3ydyaeMbIX (PUTyp, BBIABUTATh TUIIOTE3BI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (uryp, 0oOOCHOBBIBATH WIIH
OlpoBEpraTb HX; YMEHHE MPOBOAUTH KiIacCUPUKAUUIO (QUryp Io
pPa3NUYHBIM TPU3HAKaM, BBIOJIHATh HEOOXOJUMBIE JIOTIOJHUTEILHBIC

MMOCTPOCHUS
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YMeHue onepupoBaTh MOHSATHSAMM: JIBKEHHE B  IPOCTPAHCTBE,
napasuieNbHbId TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, TMpeoOpazoBaHHe MOA00MsA, MOJ00HBIE (UIYpBbI;, yMEHHe
pacro3HaBaTh paBHBIC W TMOAOOHBIC (UTYpPHI, B TOM YHCJIE€ B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUYECKUE OTHONICHHS TIPH
pelIeHNH 3aJa4; HaXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YOI,
101 b, 00BbEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YYeOHBIX MPEIMETOB U
U3 peasbHOW KM3HH, YMEHHE BBIUHCIATH T€OMETPUYECKHE BEIHMIUHBI
(MHA, yroiy, IUIOMIAAh, OO0BEM, IUIOMANb TOBEPXHOCTH), HCIOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, IUIOMAab cepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — MapajUieNienuIesia, MHUPaMUIbl, MPU3MBL, HIUHIPA,

KOHYCa, [I1apa; YMEHHE HaXOIUTh OTHOIIEHHE 00BEMOB MOIOOHBIX (HUTYD
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YMeHue onepupoBaTh MOHATUSAMH: IMPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pas3loKeHHE BEKTOpa Mo Oas3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEACHHUE, YroJl MEXIY
BEKTOPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pelIeHHs FeOMETPUUECKUX 3aa4 U 3a/1a4 APYruX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOIXOMAIINNA METOT IJIsl pEIeHUs 3a7a4H; TIOHUMaHNe
3HAYUMOCTH MATEMATHKH B HM3YUYCHUU TPUPOTHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHMM; yMEHHE paclio3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHl MATEMATUYECKHUX

OTKPBITUH POCCUMCKOM U MUPOBOM MaTEMaTUYECKOU HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 HarypanbHblie u niensie uncia. [Ipu3Haky AeTUMOCTH LENbIX YHACE

12 Pammonanbupie ymcna. OOBIKHOBEHHBIE U JECATUYHBIE JpOOM, MPOLEHTEHI,
' OeCKOHEYHBIE TIEPHOIUUECKHIE APOOH

13 ApudmMeTnuecKkuii KOpeHb HaTypaJbHOW cTeneHu. J[elcTBUs ¢ apuPMETHYCCKUMU
' KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ paloHalIbHBIM MoKa3areneM. CBoMCTBa
' CTENEeHU

15 CuHyc, KOCHMHYC ¥ TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenpHble 4ncia. Apu(METHYECKHE ONepalud C  JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnnxEHHbIC BBIYUCICHHS, PaBUIa OKPYTICHUS, IPUKHUIKA U OLIEHKA
pe3yibTara BHIYMCICHUN

1.8 [TpeoOpa3oBaHue BHIpAKSHHUNA

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1poOHO-palIOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YpaBHEHUS

2.5 Ienbie 1 1poOHO-palMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3aresnbHble U JorapupMuyecKkre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCTEeMBI U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuia cucTeMsl THHEHHBIX ypaBHEHHN. OnpenenTens MaTPUIIbI
3 ®OyHkmu U rpaduku




OyHkus, crnocodbl 3amaHus ¢GyHKIUH. I'padux ¢yHkuuu. BzanumHO 0OpaTHbIE

3 ¢ynkuuu. YétHble 1 HeuéTHBIe pyHKUMU. [leproanueckue GyHKIMH
OOnacTp ompeneneHUs W MHOXKeCTBO 3HaueHMM ¢yHkuuu. Hynmn ¢yHkumu.
32 [TpomexxyTkn  3HAKONOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI (QyHKIMH. HambGonbliee M HauMeHbIIee 3HAYCHUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJNbIM Moka3ateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku paspbiBa. Acumnrorsl rpapukoB ¢yHkumid. CBoiicTBa  (YHKUHUH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHainza
4.1 [TpousBogHas GyHkiuu. [Ipor3BogHbIE 31€eMEHTAPHBIX (QYHKLIUI
[lpumeHeHne TPOU3BOMHOW K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxeHue HanOOJNBIIET0 U HANMEHBINETO 3HaYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparuy HajJ MHOKecTBaMH. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTH U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCcTh
6.3 KombOuHatoprika
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena U MOBEPXHOCTH BPALIEHUS
7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






