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HHOACHUTEJIBHASA 3AIINCKA

VYueOuplii Kypc «BeposSTHOCTP U CTaTUCTUKa» YIIIYOJIEHHOTO YPOBHS
ABIISETCS TMPOJOHKCHHMEM ¢ pPa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca
yriyoJIEHHOTO YPOBHS Ha YPOBHE CpeHEro olIiero oopa3zoBanus. Y 4eOHBIN Kypc
npenHa3HavYeH JUisi OPMUPOBAHUS Y OOYHAIOIIMXCS CTATUCTUYECKON KYJIbTYPhl U
NOHMMAaHUS POJIM TEOPUHU BEPOATHOCTEH KaK MAaTEMaTHYECKOTO MHCTPYMEHTA JIJIst
M3YUCHHUsl CIIy4ailHbIX COOBITH, BETMYMH W TporieccoB. [Ipm m3yueHmnm kypca
o0OoramarpTcsi NPeJCTaBlIeHUs OO0Yy4YaloIMUXCi O METOAAaX  HCCIEIOBAHMS
U3MEHUYMBOIO MHUpPa, pa3BUBAETCS TOHMMAaHHE 3HAYMUMOCTA U  OOIIHOCTH
MaTeMaTUYECKUX METOAOB IMO3HAHUSA KAaK HEOTHEMJIEMON 4YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Copepxanue y4eOHOro Kypca HalpaBJI€HO Ha 3aKperyieHue 3HaHWM,
NOJIYYEHHBIX MPU U3YYEHUHU Kypca Ha YPOBHE OCHOBHOI'O O0ILEro 0Opa3oBaHUs, U
Ha Pa3BUTHE TPEACTABICHUN O CIy4YaiHbIX BEIMYMHAX W B3aUMOCBSI3AX MEXIY
HUMHU Ha BaXKHBIX MPUMEPAX, CIOKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIMIETO
mupa. B pesynbrare y o0Oydarommxcs J0JKHO cHOPMUPOBATHCS MPEACTABICHHUE O
HanboJee ynoTpeOUTENbHBIX U OOIINX MAaTEMAaTHYECKUX MOJIEISAX, UCIIOIb3yEeMbIX
JUISL  ONMHCAHWS  AHTPOIIOMETPUYECKUX W JeMorpaduuecKux  BEJIWYHH,
NOTPEITHOCTEH B pa3MYHBIE pPOJAa H3MEPEHHSX, IMTEIBHOCTH O€30TKa3HON
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U MIPOLIECCOB
B oOmiecTBe. YUeOHBIH Kypc sBisSeTCS 0a30i IJIi OCBOCHHUS BEPOSITHOCTHO-
CTaTHCTUYECKUX METOJI0B, HEOOXOIUMBIX CHEIHATNCTAaM HE TOJBKO WHKEHEPHBIX
CHEIUATbHOCTEH, HO TaKKe COUUAIbHBIX U TCUXOJOTHYECKUX, TOCKOIbKY
COBpEMEHHBIEC OOIIECTBEHHbIC HAYKW B 3HAUYUTEIHHON MEpe HUCIONB3YIOT armapar
aHanmm3a OoNbIIMX AaHHBIX. LleHTpanbHYI0 YacTh y4eOHOro Kypca 3aHUMAaeT
oOCyXXIeHHe 3aKoHa OONbIIMX YHuCel — (YHIAMEHTAIBHOTO 3aKOHA TMPHUPOJIHI,
UMEIOIIEr0 MaTeMaTUYECKYI0 (POpMaTU3aIIUIO.

B coorBercTBUM € yKa3zaHHBIMH LIE€TISIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCT, M CTATUCTHKA» HA YrIayOJEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
coneprkaTenbhble TuHuN: «CiydaifHpie COOBITHS U BEPOATHOCTH» U «CIirydaiiHbIe
BEJIUYMHBI U 3aKOH OOJIBIINX YHUCET.

[ToMuMO OCHOBHBIX JIMHUW B Y4€OHBIH KypC BKIIOUEHBI 3JIEMEHTHI TEOPUHU
rpagoB M TEOPUUM MHOXKECTB, HEOOXOAMMBIE [JIsl TOJHOIEHHOTO OCBOEHUS
MaTepuana JaHHOTO0 Y4eOHOro Kypca M CMEXKHBIX MAaTeMaTHYeCKUX YUeOHBIX
KYpPCOB.

Conepxxanve muHUH «CioydaiiHble COOBITHSI U BEPOSTHOCTHY» CIYXKHUT
OCHOBOM 17151 (DOPMUPOBAHMS TPEJCTABICHUN O PACIpEICICHUH BEPOSTHOCTEH
MEXTy 3HAUCHUSIMHU CIIYYaifHbIX BETUYHUH. Ba)XHyI0 4acTh B 3TOH copepKaTenbHOMI
JIMHUY 3aHUMAET U3yYEHUE T€OMETPUUYECKOT0 U OMHOMHUAIILHOTO pacipeiesieHui u



3HAKOMCTBO C MX HENPEPBIBHBIMU aHAJIOTaMH — ITOKA3aTEIbHBIM U HOPMAJIBHBIM
pacrpeneneHus I MHy.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIyYallHBIMU BEJIMYMHAMUA U
pacrnpefeNeHusIMY, aKLEHTUPYIOT BHUMaHHE OOYy4yaloUIMXCsd Ha ONHUCAaHUU U
U3YYCHUH CIy4alHBIX SBICHUU C MOMOIIBIO HEMPEPBIBHBIX (DyHKIMI. OCHOBHOE
BHUMAaHUE YAEISIETCS MMOKA3aTEIbHOMY U HOPMAJIbHOMY PaclpeeICHUSIM.

B ydeGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTEIbHOE HM3yY€HHUE CBS3H
MEXIy CIy4YalHbIMH BEJIMYMHAMU W ONMCAHWE OTOM CBS3M C IOMOLIBIO
KO3 PUIIMEHTa KOPpEeIsIIM W €ro BBIOOPOYHOrO aHajora. OTH 3JIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/HMarpamMmbl pacCEMBaHMS», U3YUECHHYIO Ha YPOBHE
OCHOBHOT0 0011ero oOpa3oBaHusl, © BO MHOI'OM OIMPAIOTCS Ha CBEICHUS U3
KYpCOB anreOpbl H TEOMETPHH.

Emé omuH o2nemMeHT  colepKaHus, KOTOPBIM  Mpe[uiaraercs  Ha
O3HAaKOMUTEIBHOM YPOBHE — IIOCJIENOBATENBHOCTh CIIYYalHBIX HE3aBHUCHUMBIX
COOBITHI, HACTYNAIONUUX B €UHUILY BpeMeHH. O3HaKOMIJICHHE C paclpeeieHHeM
BEPOSATHOCTEW KOJUYECTBA TAaKUX COOBITUH HOCHT pPa3BUBAIOIIMIA XapakTep |
ABIJISIETCSl AKTYaJIbHBIM JUIsl OyaylIMX aOUTYpHEHTOB, MOCTYNAIOUIMX HA y4eOHbIE
CHEIUATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJOTHEH U
YIPAaBIICHUEM.

Ha wu3yuenue ydeOHOro kypca «BeposSTHOCTP H CTAaTUCTHKAa» Ha
yray0iaeHHOM ypoBHe otBoauTcs B 11 knacce — 34 yaca (1 yac B Hezento).



COJEP KXAHME OBYUYEHUA
11 KIJACC

HepasenctBo UeOwméBa. Teopema UeOwniméBa. Teopema bepnymiu. 3akon
OonpmMX  yucen.  BbIOOpouHBI  MeTOA ~— MccienoBaHW.  BeiOopounbie
xapakTepucTuku. OLeHUBaHUE BEPOSTHOCTU COOBITHS 11O BHIOOPOYHBIM JAHHBIM.
[IpoBepka mpocTenmmx TUIIOTE3 € MTOMOUIBIO U3YUYEHHBIX PaCIpeIeIICHUN.

HenpepeiBHble ciyuaiinble BennduHbl. [Ipumeppl. DyHKIMSA IUIOTHOCTH
BEPOSTHOCTU pacnpenencHus. PaBHOMepHOE pachpeneneHue M €ro CBOWMCTBA.
3agaun, IPUBOASIIME K OKA3aTENbHOMY PACIPENEIICHUIO. 3a1auy, PUBOISAILINE K
HOPMAQJIBHOMY  PacCIpEIEICHHUIO. OyHKIHA IUIOTHOCTH BEPOSITHOCTU
MOKa3aTEeNbHOT 0 pacnpeaeneHusi, GyHKIHs IUIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO
pacnpenenenusa. OyHKIUA IIIOTHOCTU U CBOWCTBA HOPMAJIBHOI'O PACIIPEAEICHHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajnauw,
npuBoAsALMe K pacnpenenenuro Ilyaccona.

KoBapuammsa nByx caywaitHeix BenuuuH. Koadduuument nuHeitHON
koppensiuud.  CoBMecCTHble  HAOMIOACHHMS  JABYX  BEIMYMH. BbIOOpPOUHBIi
KO3 PuIMeHT koppensuuu. Pasnuume Mexay JTMHEWHOH CBS3bl0 U NPUYUMHHO-
CJIECTBEHHOU CBA3bIO. JIMHENHAs perpeccus, METOJI HAMMEHBIINX KBAJIPaTOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb W CTATUCTUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHUICKOro  OOIIecTBa,  MPEACTaBIECHHE O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpakIaHCKOTo oOiiecTBa (BBIOOPHI, OMPOCHI U JPYyroe), yMeHHue
B3aUMOJICCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUAMY 1 Ha3HAYCHHUEM;

2) IATPUOTUYECKOT0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
IPOILIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOLIECHHUE K
JOCTHKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE OTUX JIOCTHKEHUU B JAPYrUX HaAyKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH POCCUICKOr0o Hapoaa, cpOPMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, dTUUYECKOTO TMOBEJCHUS, CBSI3aHHOT'O C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUH HAyKH M JEATEIbHOCTbIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO Oy IyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAsS OSCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, O0BEKTOB, 3a/a4, PEIICHUM, pacCyKIEHU, BOCTIPUUMYUBOCTD
K MaTEMaTUYECKUM acCIleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3nvYecKoro BOCIMTAHUSA:

c(OpMHPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTHUYECKUE 3HAHUSA B
WHTEpEecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 37I0POBBIO (370POBOE THTaHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHATUNA U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTh), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTHUBHO-03J0POBUTEIBHON JIESITENIbHOCTBIO;

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTh K TPYyIy, OCO3HaHWE IIEHHOCTH TPYAONIOOWS, HHTEpPEC K
paziuuHbiM  cepam  MPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieid mpodeccur U pearru30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1ady MaTeMAaTUYECKON HAIMIPaBJICHHOCTH;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  JKOJIOTHYECKOH KYJIbTYpHl, IIOHUMAHHE BIIHMSHUS
COIMAJIbHO-?KOHOMHMYECKHUX TMPOIIECCOB Ha COCTOSIHWE MPUPOAHON M COIMATBLHOU
cpenbl, 0OCO3HaHUE II100aIbHOrO XapakTepa YKOJIOTHYECKUX PoOIeM, OpUEHTAIIHS
HA TPUMEHEHHE MaTEeMaTHMYECKUX 3HAHMM JJig pelieHus 3a7a4 B 00JacTu
OKpYyXarImiel cpeapl, IJIAHUPOBAHME IOCTYNMKOB M OIEHKH HUX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPYKAIOUIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOINECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTeMaTU4YEeCKOM HAyKHW Kak c(epbl 4eIoBEYECKOW MAesiTeIbHOCTH, JTamnoB €&
pa3BUTUS M 3HAYUMOCTH ISl DPA3BUTHSl LUBWIM3AIUHU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKXH M MaTeMaTHYECKOM KYJIbTYpOW KakK CpeJCTBOM TO3HAHMUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh MPOEKTHYIO M MCCIEA0BATEIBCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue 1efcTBUs:

BBISIBISITh M XapaKTE€PU30BaTh CYIIECTBEHHBIE IMPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIYy TMOHATUIMH, (POpMyIHUpOBaATh
ONpeJIeNICHUs] TIOHSITUM, YCTaHABIMBAThH CYHIECTBEHHBIN MPU3HAK KJacCU(PUKAIUH,
OCHOBAHUS JIJ1s1 0000IIEHUS U CPABHEHMSI, KPUTEPUHU TTPOBOJAMMOTO aHAJIN3a;

BOCIIPUHMMATh,  (HOpPMYyIUpOBaTh U  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJMIONECHUSAX U YTBEPKICHUSX, MpEAJIaraTb KpPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUU;

JE€TaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHJYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKJIFOUEHUI 11O aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENILHO J10KA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM
(psiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh aPTyMEHTAIUIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbI,

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEUIEHUs, BbIOMpaTh HaumOolee TMOAXONAIIMA ¢  y4€ToM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

ba3zoBble ucciaegoBaTe/ibCKue 1efCTBUS:



UCTIONB30BaTh BONPOCHl KaK HCCIIEIOBATEIbCKANA HMHCTPYMEHT TMO3HAHMA,
dopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPoOIieMy,
yCTaHABIMBATh MCKOMOE W JaHHOe, (hOpMHpOBATh TUIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, MUCCIIEAOBAaHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro o0beKTa, sSBJICHHUs, IpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSIMU, IPOIECCAMU;

CaMOCTOSATENHHO (OPMYITHPOBATH OOOOIEHUS M BBIBOJBI 1O pE3ysbTaTam
OpOBEACHHOTO  HAONIONEHUS, HWCCIIEIOBAHMs, OIEHUBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pA3BUTHUE IIpPOIlECcCa, a TaKXKe BBIJIBUTATH
MIPEIONIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBIIATE JCPUIIMTH HHPOpPMAIIUU, JaHHBIX, HEOOXOAMMBIX JUII OTBETA Ha
BOIIPOC U JJIs pEIICHUs 3a]1a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX THIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WHOOPMAIIUIO PA3IMYHBIX BUIOB W
dbopm npencTaBiIeHUs;

CTPYKTYPUPOBaTh HH(POPMAIIUIO, TPEIACTABIATh €€ B Pa3IMUHBIX (QopMax,
WLTIOCTPUPOBATh Tpaduuecku;

OIICHUBATh HaIEKHOCTD uHpOpMAITUU 1o CaMOCTOSTETTFHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJbHbIEe Y4eOHbIe JeiCTBUS

OoO1menue:

BOCTIPHHUMATH U (POPMYIIUPOBATH CYKICHHSI B COOTBETCTBUHU C YCIOBUSIMH H
HelasiMA  OOIIEHUs, SICHO, TOYHO, I'PAMOTHO BBIpa)KaTb CBOK TOUKY 3pPEHHUS B
YCTHBIX M MUCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS 110 XOJy peIIeHUs 3ajayH,
KOMMEHTHUPOBATh MOJYYCHHBIN pEe3yJIbTarT;

B XOJle OOCYXKJIEHMsI 3aJ]aBaTh BOIIPOCHI IO CYILIECTBY OOCYXKIAaE€MON TEMBI,
npoOJeMbl, pelaeMo 3ajadyd, BBICKA3bIBAaTh WJEH, HAIEJICHHBIE Ha TOUCK
pelleHrs, COIMOCTaBJISITh CBOM CYXACHHUS C CYXICHUAMH APYTUX YYaCTHHKOB
Jyajora, oOHapy)XMBaTh PA3UYUe M CXOJICTBO TO3HUIIMHA, B KOPPEKTHOW (opme
(dbopMyIHpOBaTh PAa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEACTaBIATh PE3YJIbTAThl PEIICHUS 3aJlauu, SKCIIEPUMEHTA, UCCIIEA0BaAHNUS,
MIPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (opMaT BBICTYIUICHHS C Yy4€TOM 3ajad
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryasiTuBHBbIE YHHBepPCAaJbHbIE YUeOHbIE AeilicTBHS
Camoopranuszanus:



COCTAaBJIAThH IUIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOMPATh CIIOCOO PELIEHUS C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C y4ETOM HOBOM MH(MOpMaIUK.

CaMOKOHTPOJ/Ib, IMOIMOHAIbHBII HHTEJJIEKT:

BJaJeTh  HABbIKAMU  TIO3HABaTEJIbHON  pedrexkcun  Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3yJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI MpoIlecca M pe3ysibTara peIIeHUs
MaTeMaTHUYEeCKOM 3aa4u;

NpEeABUIETh TPYAHOCTH, KOTOPbI€ MOTYT BOSHUKHYTh MPHU PEIICHUU 3a]auH,
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUSIM, OOBSICHATh IPUYHHBI
JOCTHKEHUS WM HEOCTHXKEHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsS 1eSITEJIbHOCTD:

NOHUMAaTh W HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJUBUAYAIbHOU
paboThl mNpU pelleHHH Y4eOHbIX 3a]ay, MPUHUMATh LElIb COBMECTHOU
NeSTENbHOCTH, TJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpenensiTh
BUIBI PabOT, JIOrOBapuBaTbcs, OOCYKIAaTh IMPOLIECC U Pe3yJabTaT paboTHI,
000011aTh MHEHHUSI HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B IPYMIOBBIX QopMax paboTsl (00CYxIeHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMbI» M HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOW JEUCTBUS C JPYrMMH 4YiI€HAaMHU KOMAaHbl, OLIEHUBATH
Ka4yecTBO CBOEro BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 11 kiaacca oOyyaromuiicss HAy4UTCS:

BBIUUCIISITh BEIOOPOYHBIE XapaKTEPUCTUKH 110 JTAHHOW BBIOOPKE U OIEHUBATH
XapaKTEPUCTUKU TEHEPaJbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapakTepuctukaM. OTEHUBATh BEPOATHOCTH COOBITHI M TPOBEPSATH MPOCTEUIITNE
CTaTUCTUYECKHUE THITOTE3bI, TIOJB3YsACh H3YUCHHBIMU PACTIPEACIICHUSIMU;

NpUBOANTh  TPHUMEPHl  3a7ad, MNPUBOMANIMX K  TIOKa3aTeIbHOMY
pacTlpeieNieHuIo, 3ajad, TNPUBOISIINX K HOPMaJbHOMY pacHpeesICHHUIO.
OnepupoBaTh MOHATHUSMH: (PYHKIUS TUIOTHOCTH BEPOSTHOCTH TIOKA3aTEIIBHOTO
pacnpeneneHusi, GYHKIUSA TIIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO pacipeneaeHusl,
(GYHKIMST TUIOTHOCTH W CBOMCTBAa HOPMAJBHOT'O PACHpPEISICHHUS;ONPEICISTh
K03 DUITMEHT TUHEHHON KOPPENSIUK, BEIOOPOYHBIN KOA(DPUITMEHT KOPPETSAIUU.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KITACC

KoaunuyecrBo yacos DJIEKTPOHHBIE

HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabusie | Ilpakrnyeckue

NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsI padoThbI
pecypchbl

3aKoH OOJIBIINX YUCET

DneMeHThl MaTEMaTUYECKON CTaTUCTUKU

HenpepriBHbIE cllydyaliHble BETUYUHBI

(pacnpeneneHust), moka3aTeIbHOE U 4

HOpPMAaJIbHOE paclpeieeHUs

Pacnpenenenue Ilyaccona

CBsi3b MeXy CTy4allHBIMU BETTMYUHAMU

O0600611eH1e U cUcTeMaTU3alus 3HaHU! 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHUE
11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHTpoabHbIE
Bcero P
padoThbI

IIpakTH4eckue
padoTsI

Jlara
H3yYeHHs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

HepasenctBo YebOrimena. Teopema
Yeo6rimena. Teopema bepuymnu. 3akon
OOJBILINX YUCel

HepasenctBo YeOrimena. Teopema
UYeonimena. Teopema beprymu. 3akon
OOJIBIINX YUCET

HepaBenctBo YeObimea. Teopema
Yeonimena. Teopema beprymu. 3akon
OO0JIBIINX YUCE

Br160po4HBIN METOJT UCCIICIOBAHMIA

HpaI(TI/I‘-ICCKaSI paGOTa C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_[

['enepanbHas COBOKYIHOCTb U Cay4ailHast
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLIEHKa CPeHEro U
JUCIIEPCUN TEHEPAIBHOM COBOKYITHOCTH C
MIOMOILBIO BEIOOPOYHBIX XapaKTEPUCTUK

['enepasibHast COBOKYITHOCTB U CllydaiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepucTukamu. OLIEHKa CPEAHErO U
JUCIIEPCUU T€HEPATIbHON COBOKYITHOCTH C




IIOMOIIBIO BBI60pO‘IHBIX XapaKTCPUCTHUK

OneHnBaHNe BEpOSITHOCTEN COOBITUH TTO
BEIOOpKE

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUINOTE3 C TOMOIIBIO CBONCTB
M3YYEHHBIX pacrpeeieHui

10

Craructuueckas runoresa. [Iposepka
MPOCTEUIIINX TUITOTE3 C TOMOIIBIO CBOMCTB
U3YYEHHBIX PaCIIpeIeIICHUN

11

[pakTudeckas paboTa ¢ HCIOJIL30BaHHEM
AJICKTPOHHBIX TAOJIHUIL

12

[Ipumeps! HENMPEPBIBHBIX CIIYyYailHBIX
BeJnYuH. OyHKIMSA TUIOTHOCTH
BEPOATHOCTH

13

PaBHoMepHOe pacnpenenenue. [Ipumepsl
3aa4, IPpUBOAAIINX K ITOKAa3aTCIIbHOMY U K
HOPMaJIbHOMY pacrpeieIeHUsIM

14

q)}IHKI_[I/ISI IJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOT'O pacupeaCICHUA

15

OYHKIUS ITIOTHOCTU BEPOSITHOCTH
HOPMAaJIbHOTO pacrpeeIeHHs

16

[TocnenoBaTenbHOCTH OJIMHOYHBIX
He3aBUCUMBIX coObITHil. [Iprmep 3anaun,
NpUBOJSIIEH K pacnpenenenuto [lyaccona

17

[TpakTueckas paboTa ¢ HCIOIb30BAHHEM
AJIEKTPOHHBIX TAOJIHUI]

18

KoBapuanus 1Byx ciy4ailHbIX BEJIUYMH.
Koadduuument xoppensuuu




19

CoBMecCTHBIE Ha6J'IIO,I[CHI/I$I ABYX BCJIMYUH

20 Br16opounsiii KoapGUIMEHT Koppensiuun

21 Paznuune Mex 1y TMHEHHOM CBA3BIO U
IIPUYMHHO-CJIECTBEHHOM CBA3BIO

22 Jluneiinas perpeccus

23 [IpakTryeckas pabora ¢ UCIOIb30BaHUEM
3JICKTPOHHBIX TaOJIHUIL
IIpencraBiaeHre JaHHBIX C TOMOILBIO

24 Ta0JUIl U AUArpaMM, OTHcaTeIbHas
CTaTHCTHKA

25 OMNBITH C PABHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITHSIMH

26 Brruucnenue BeposiTHOCTEH COOBITHH C
npuMeHeHueM Gopmyi
Brruncnenue BeposiTHOCTEN COOBITUH C

97 IPUMEHEHHEM TpapUUECKUX METOIOB:
KOOpJUHATHAsS MpsiMasi, IEPeBo,
Jnuarpamma Ditsiepa

28 CrnyyaiiHble BEIMUUHBI U paclIpeesICHUsS

29 MaremaTruecKoe 0KUIaHUE CIy4YaluHOU
BEITUYHHBI

30 MaremaTuyeckoe 0KHIaHue CIIy4aliHOU
BEJIMYMHBI

31 KonTponbHas pabora: "BeposTHOCTb U
cTaTucTuka"
Brruucnenue BeposiTHOCTEH COOBITHH C

32 pUMeHEeHHEeM (HOpMYIT U TpaduIeCKUX

METOJ0B




Beruucnienue BeposTHOCTEH cOOBITHH €

33 npuMeHeHueM GopMyil U rpapuIecKux 1
METO0B
CrnyyaitHple BETHUMHBI U PACTIPE/ICIICHUS.
34 MareMatuueckoe OKUAaHUE CITy4allHON 1
BEJINYHHBI
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero 00pazoBanus
pe3yJbTara
) Teopus BeposATHOCTEH U CTaTUCTUKA
51 CpaBHMBaTh  BEpPOATHOCTM  3HAUEHMH  CiyyallHO  BEJIMYMHBIIO
' pacnpeielIeHUI0 WIN C TIOMOIIBIO JUarpaMm
OnepupoBath TOHATHEM MaTEeMAaTUYECKOTO  OXUIAHUS, TPUBOJIUTH
5.9 IPUMEPBI TOTO, KaK MPUMEHSIETCS MaTeMaTHYeCKOe OXHMIAHHE CIIy4aiHOM
' BEJIMYMHBI, HAXOJUTh MaTEeMaTHYEeCKOe OXXUJAHUWE [0  JaHHOMY
pacnpeeIeHuIo
5.3 NwmeTts npencraienne o 3aKkoHe OOJIBIINX YUCET
5.4 HMets npeacraBieHre 0 HOPMaJIbHOM PACHpPENCICHUN




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KIIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
6 Teopust BEpOSTHOCTEH U CTaTUCTHKA
[IpeacraBieHne JaHHBIX € MMOMOIIBIO TabmuIl 1 tuarpamm. Cpeanee apudMeTHUECKOE,
6.1 | menuana, HauOoJbIlIee U HAMMEHBIIEE 3HAYECHUS, pa3Max, TUCIEPCHS U CTaHIAPTHOE
OTKJIOHEHHUE YHUCIIOBBIX HAOOPOB
CrnyualiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITUS. DIeMEHTapHbIE COOBITUS
6.2 (ucxomsr). BeposTHOCTh ciydailHOTO COOBITHS. BIM30CTH YacCTOTHIM BEPOSTHOCTH
' coObITuil. CiyyaiiHblE OMNBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHAMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUAMU
6.3 Onepanuu Hajx COOBITMAMHU: IepecedeHue, OOBEIAMHEHHE, IPOTUBOIOJIOKHBIC
coObrTus. {uarpammsl Diinepa. @opmyra cI0KeHUS BEPOATHOCTEN
6.4 VYcenoBHas  BEPOATHOCTb.  YMHOXKEHUE  BEPOSATHOCTEH. JlepeBO  CIIydalHOro
' skcnepumenTa. Gopmysa nosHoi BepossTHOCTH. He3aBucuMble coOBITHS
6.5 KomOunatopHoe mnpaBuino ymHoxeHus. IlepectaHoBku u  daxrtopuan. Yucno
' coueranuil. Tpeyronsauk Ilackans. ®opmyna 6uHoma HeroToHa
buHapHblil ciydaliHbIil ONBIT (MCHBITAaHWE), yclex M Heyjnada. HesaBucumble
6.6 | wucneitanus. Cepus He3aBUCHMBIX HCHBITaHUH 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIbITaHUN bepHymm
6.7 Cnydaitnas BenmuuuHa. Pacnpenenenue BeposiTHocTel. J(marpamma pacrmpenenieHus.
' [Tpumeps! pacnpeeneHnii, B TOM YHUCIIE T€OMETPUIECKOEH OMHOMUATIBHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 Teopust BEpOSITHOCTEN U CTATHCTUKA
YucnoBble XapaKTEpUCTUKU CIy4YalHbIX BEIMYMH: MaTEMaTHYECKOE OKHIAHUE,
JUCHEPCHS U CTaHJApTHOE OTKJIOHeHue. [Ipumepbl NMpUMEHEHHsT MaTeMaTU4EeCKOrO
51 O0’)KMJIaHMsI, B TOM YHCIE B 3aJadaX M3 IOBCEIHEBHOM XW3HH. MaremaTtudeckoe
' OKU/laHue OMHApPHOHM CilydyallHOM BeNMYMHBL. MaTeMaTHUeCKOe OXHMIAHHE CYMMBbI
CIIy4yalHBIX BEJIMYMH. MaTeMaTH4eCKOE OKUJAHUE U JUCIIEPCHUS T€OMETPUUYECKOTO U
OMHOMMAJIBHOTO pacrpeieeHni
59 3akoH OOJIBIIMX YMCEN M €r0o pojib B HayKe, MpHupojae U oluiecTBe. BriOOpouHbIil
' METOJI MCCIIE0BaHMI
5.3 IIpuMeppl  HENpEpBIBHBIX  CIIy4alHbIX  BeJWuuH. [loHATHE O MJIIOTHOCTH




pacnpeneneHus. 3a1auu, IPUBOAAIINE K HOpPMaJIbHOMY pacnpezenenuto. [lonstue o
HOpPMAaJIbHOM pacIpeAeIeHUN




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpedOBaHMS

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHEero o01ero
o0pa3oBaHus

Brnanenne MeromamM J0Ka3aTenbCTB, aNTOpPUTMAMM pELIEHHs 3a7ad;
yMeHHe (GOpMyIUpOBaTh U ONEPUPOBATh MOHATUSMHU: OIpeEleICHHE,
aKCUOMa, TEeopeMa, CIIEICTBUE, CBOWCTBO, IPHU3HAK, JOKAa3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKH; NMPUMEHATh UX; YMEHUE (OpMYIUpPOBAThH
o0paTHOE ¥ NPOTHUBOIMOJIOKHOE YTBEP)KIACHHE, NMPUBOJUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYECKOW HHIYKIUH;
IIPOBOAMTD J10Ka3aTeIbHbIE PAaCcCyKACHUS IIPU PELIEHUM 3a]a4, OLIEHUBATh
JIOTUYECKYI0  MPABUIBHOCTb  PACCYXIECHHUH; YMEHHE  OINEpPUpPOBaATh
MOHSTUSMM: MHOYKECTBO, MOJMHOYKECTBO, OIEpalMM HaJ MHOKECTBAMU;
YMEHUE UCMOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OIMCaHMs PEeaJbHBIX MPOLECCOB U SIBICHUI U MPHU peIIeHUH 3a1ad, B TOM
qucIIe U3 IPYTuX y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHITUAMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh
U OMMCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; MUCIOIB30BaTh Tpadbl Mpu

pelieHuu 3a1a4

YMeHne onepupoBaTh MOHSATHSAMH: HATypalbHOE YHCIO, IEN0E YHCIO,
CTETICHb C IEJBIM TOoKa3aTelieM, KOPEHb HATypaJIbHON CTEINEHH, CTENEHD C
pallnOHAJIBHBIM TI0KAa3aTCJICM, CTCIICHL C HeﬁCTBHTCHBHBIM IIOKa3aTcJIeM,
jgorapuM UHCIa, CHUHYC, KOCMHYC M TAaHTE€HC IPOU3BOJIBHOTO YHCIIA,
OCTAaTOK IO MOMYJI0, pPalMOHAIBHOE YHCIO, UPPAIMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, pPAalUOHAIBHBIX, JACHCTBUTEIHHBIX
qrcell; yMEHHe UCTIOIb30BaTh MPU3HAKU JETMMOCTH, HANMEHBIIUN 001Iuit
JICJIUTENIb W HaWMEHbIlee O00Ilee KpaTHOe, alroputM EBkimma mnpu
peIlIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH TO3MIIMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHHE BBITIOJIHATH BBIYMCICHHE 3HAYCHUI U TIPE0OPa3OBaHMsI
BBIPOKEHHUN CO CTENEHsSMH M JjorapudmamMu, Mnpeodpa3oBaHUs IPOOHO-
palroOHAJIbHBIX BBID a)I(eHPlﬁ; YMCHHC OICprUpOBATH IIOHATUAMMU.

noCJICaA0BAaTCIIbHOCTD, apI/I(I)MeTqucxas[ mnporpeccusa, TreoMETprudCCKas




mporpeccus, OECKOHEUHO YOBIBarOIasi T€OMETpUUYECKas TPOrPEeCCHs;
yMEHHE 3aJaBaTh I[IOCJIEIOBATEILHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE
YUCJIO, CONpPsDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb M apryMEHT
KOMIUIGKCHOTO ~ 4Ymcia, ¢GopMa  3amucH  KOMIUICKCHBIX  YHCET
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anredpamueckas); yMeTh
MPOU3BOIUTH apuMeTHUeCKue JEHCTBUS C KOMIUIEKCHBIMH YHCIIaMU;
MPUBOAUTH IPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSMMU:  MaTpumia 2X2  u  3X3, omnpeiaenureslb  MaTpHIbI,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MNOHATUSAMU: palUOHAIbHBIC, HpPpAlOHAIbHbBIE,
MoKa3aTejbHble, CTENEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHUS U HEPaBEHCTBA, MX CHUCTEMbl, YMEHHE OIIEpUPOBAThH
MOHSTUSIMH: TOXJIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPABEHCTBO, CUCTEMA YpPaBHEHUII U HEPABEHCTB, pPABHOCUJIBHOCTh
YpaBHEHUI, HEpPaBEHCTB M CHCTEM; YMEHHME pEllaTh YpaBHEHUS,
HEpPABEHCTBA U CHCTEMbBl C IIOMOLIbIO pa3JIMYHBIX IHPUEMOB; pPELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IAapaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PEUICHUS MaTeMaTHYECKUX

3ala4 U 3a1a4 U3 pa3JIndHbIX obmnacreit HAaYyKU U peanLHoﬁ KHN3HHU

YMeHue onepupoBaTh MOHATHSAMM: (YHKUMSA, 4YETHOCTh (YHKILHUH,
HNEPUOJIMYHOCTh (PYHKIMM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
byHKIMH, dKCTpeMyM (YHKIMH, HauOONbIIee W HAMMEHBIIEE 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMOTOTHI rpaduka
GbyHKIMM, TepBas U BTOpas MPOU3BOJHAs (DYHKIMH, T€OMETPUUYECKUN U
¢u3nveckuii CMBICT TPOM3BOAHOHM, TEepBOOOpasHas, ONpeAeIEHHbIH
UHTETpal; yYMEHUE HaXOAUThb ACUMNTOTHl rpapuka (QyHKIHUU; YMEHUE
BBIUMCIIATh  [POU3BOJHBIE CYMMBI, TMPOM3BEIEHUS, YacTHOIO U
KOMIIO3UIIMN (YHKUIMN, HAaXOAWUTh ypaBHEHHME KacaTelIbHOM K rpaduky
(GyHKUIMU; YMEHHME HaXOJIUTh IPOU3BOJIHBIC HJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIONB30BaTh MPOU3BOJIHYIO Ul HCCleloBaHus (yHKUUH,
HaXOJWUTh HauOONbIINE W HAaWMEHbIIME 3HA4YeHUs (YHKIMH; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapaTa MaTeMaTH4ecKOro
aHalu3a; NPUMEHSATh MPOU3BOAHYIO JJIs HAXOXJICHHsS HaWIydlIero
pelieHusl B MPUKIAJAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKUX U

(bU3UYEeCKUX 3a/1avax; HaXOIUTh TUIOMIAAA U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; IMpUBOAWUTE HNPHUMEPLI MATCMATHUYCCKOroO MOACIIMPOBAHUA C

noMoIeio auddepeHnranbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUSAMU: TpaduK QYHKIHH, 0OpaTHas (yHKINS,
KOMIO3uus (pyHKIMHA, JTuHeWHas QyHKUWs, KBaapaTudHas (QyHKLUS,
panMoHanbHast (QYHKUUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpPHUYECKHE (YHKIMH, MOKa3aTelbHas U
norapupmuueckass (YHKLIHUH; YMEHHE CTPOUTh TpaduKu HU3YyYEHHBIX
b yHKIHIA, BBIMOJHATh  mpeoOpa3zoBaHusi  rpadukoB  (QyHKUHUH,
UCTIONIB30BaTh I'paUKH Ui M3Y4YEHHs MPOIECCOB M 3aBUCHUMOCTEH, NpU
peuIeHn: 3a7ad U3 APYrux y4eOHBIX NMPEeIMETOB M 33had U3 peajbHOU
KU3HU; BBIp@XaTh (GOPMYyJaMH 3aBHCUMOCTH MEXIY BEJINYNHAMU;
HCIIONIh30BaTh CBOMCTBA M rpaduku (YyHKIUN JUIsl PEIICHUS YpaBHEHUH,
HEpaBEHCTB M 3a/a4 C IapaMeTpaMu; H300pakaTh Ha KOOPJAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHU, HEPABEHCTB U UX CHCTEM

YMeHue pemiarb TEKCTOBBIE 3aJadyd pa3sHbIX TUIIOB (B TOM 4YHUCJE Ha
NPOICHTHI, JIOJIM M YacTH, HA JABIKEHHE, pabOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOTH, 3a/1a4l U3 00JacTH YIpPaBICHUS JUYHBIMH U CEMEHHBIMU
(¢uHaHCAMU); COCTaBIATH BBIPAXKEHMS, ypaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbI N0 YCIOBHUIO 33Ja4yd, HUCCJENOBaTh IOJIYyYEHHOE pEIICHUE WU
OLICHHMBATh TMPaBAONOJO0HOCTh pPE3YyIbTAaTOB; YMEHHE MOJECIHPOBAThH
peanbHble CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1ayy, UCCIIEI0BAThH
MOCTPOCHHbIE ~ MOJENM C  UCIOJb30BAaHMEM  ammapata  aiureOpsl,

MHTEPIPETUPOBATH ITOJYYEHHBIN pe3yIbTaT

YMeHHne onepupoBaTh MOHATUSMHU: CpeaHee apupMeTHIecKoe, MeIuaHa,
HanOoIbIlIee U HAMMEHBIIIEE 3HAUYCHUS, pa3Max, AUCIIEPCHs, CTaHIApTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE H3BJIEKaThb, MHTEPIPETUPOBATH
MHpOPMaIKIO, IPEJCTABICHHYIO B Ta0IMIIAX, HA TUarpaMMax, rpapukax,
OTPaXKaIOIIyI0 CBOWMCTBA pealbHBIX MPOLIECCOB U SBJICHUH; MPEICTABIATH
MHPOpPMALMIO C TOMOLIbIO TabNWI] M JAMarpaMM; MCCIEJOBaTh
CTaTUCTUYECKHE JaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpaduuyecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; rpa)UuecKy UCCIENOBATh COBMECTHBIC

HaGJIIO,Z[CHI/IH C MOMOIIBIO JUArpaMM paCcCCUBAHUA U JIMHEHHOM perpeccnuun

YMeHHne omnepupoBaTh MOHATHSAMH: CIy4YalHBIM ONBIT W CIIydaillHOe

cOOBITHE, BEPOSITHOCTh CIYyYaWHOTO COOBITHUS; YMEHHE BBIYHCISTH




BEPOSATHOCTh C MCIIOJb30BAHMEM TIpapUUECKUX METOA0B; INPUMEHATh
(bopMyNBI CIOXXEHUS W YMHOXKEHHSI BEPOSTHOCTEH, (hopMyiy MOIHOM
BeposiTHOCTH, Gopmyny beprymnn, komOuHaTopHbie QakTl U (HOpMYyIIHI,
OLICHHMBAaTh BEPOSITHOCTU pealbHBIX COOBITUH; yMEHUE OIEpPUpPOBaTh
MOHATUSAMM: CIydalHas BEJIMYMHA, PACIpPENEIICHUE BEpPOSITHOCTEH,
MaTeMaTUYECKOE OXHUAAHUE, [UCIEPCUs U CTAaHAAPTHOE OTKIIOHEHUE
cllyyailHOH  BenMUYMHBI, (DYHKIUH pacrnpeieieHus U  IJIOTHOCTH
PaBHOMEPHOT0, IOKAa3aTEJIbHOTO U HOPMAIBHOI'O PACIPENCIICHUI; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3Y4YEHHBIX PACIpPENEICHUN JUIsl pElIeHUs 3a/1ad;
3HAaKOMCTBO C MOHATUSIMH: 3aKOH OOJIBLIMX YHMCEJ, METOJbl BHIOOPOUYHBIX
UCCIICOBAaHUM; YMEHUE TPUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA
OONBUIMX 4YKMCET B INPUPOJHBIX U OOILIECTBEHHBIX SBJICHUAX; YMEHHE
OIIEpUPOBATh MOHATHAMH: COYETAaHUE, IIEPECTAHOBKA, YUCIIO COYETAHUH,
YHUCJIO  TepecTaHoBOK;, OuHoM  HploTOHa; yMeHHME  NPUMEHSTH
KOMOMHATOpHbIE (DAaKThl U PACCYXACHUS JJIs pElIeHUs 33/ay; OLEHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTAaBIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIPETUPOBATH ITOJIYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, MpsiMasl, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUUMHA YIJIA, INIOCKUI yroj, ABYrpaHHbIN
yroJi, TPEXTPAaHHBIM Yo, CKPEIUBAIOLIUecs MpsIMble, TapaieIbHOCTh U
NEPIEeHIUKYIIPHOCTh TPAMBIX W TUIOCKOCTEH, Yroid MEXOy MpSIMbBIMHU,
Yrol MeXAy TMpsSAMONM M TIJIOCKOCTBIO, Yrol MEXIY TIJIOCKOCTSMH,
paccTossHWE OT TOYKH 1O IUIOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMU,
paccTossHUE MEXAY IJIOCKOCTSMHU; YMEHHUE HCIIOJIb30BaTh MPHU PEIICHUU
3a/a4 U3y4yeHHbIe (DaKTbl U TEOPEMBI IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpPYXKAIOILEr0 MHpa; CTPOUTh MaTeMaTHYecKue
MOJIEIM C TOMOUIbI0 T€OMETPUYECKUX TOHATUH M BEJIWYMH, pElIaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3a1a4n

10

YMeHue omepupoBaTh MOHATUSAMU: IUIOINAAbL (GUIYpBl, 00BEM (QUIYpH,
MHOT'OT'PAaHHHK, IMPAaBUJIbHBII MHOTOTPAHHUK, CEYCHHE MHOIOTPaHHHKA,
KyO, mapajenenunes, Opu3Ma, OUpamMuia, (urypa M IMOBEPXHOCTb
BpallleHHs, UWIMHApP, KOHYyc, map, cdepa, miomans chepsl, IIIOMAIb
NOBEPXHOCTU THPAMUABI, NPU3MBI, KOHYyca, LWIMHIpA, O0BEM Kyoa,
HpSMOYTOJBHOTO Tapajuleienuiea, NUPaMUAbl, HPU3MBI, LWIMHIADPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHS KOHyca M IMIMHIPA,

nmapaji€JibHbIC OCH HWJIW OCHOBAaHWIO, CCUCHUEC I1Iapa, IIJIOCKOCTb,




Kacarouasics cdepsl, LMIMHIPA, KOHYCAa; YMEHHE CTPOUTh CEYEHUE
MHOTOTpaHHMKa, M300pa’kaTh MHOIOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpaLICHUs, UX CEYEHHUs, B TOM YHCJIE C ITOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE TMPHUMEHATh CBOMCTBA T€OMETPUYECKHX (DUTYpP, CAMOCTOSTEIHEHO
(dbopMynHpoBaTH ONpeeNeHUs] U3ydaeMbIX (UTyp, BBIIBUTATH TUTIOTE3bI O
CBOWCTBaX W MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTh MUX; YMEHHE NPOBOAUTH Kiaccuukauuioo Quryp 1mo
pa3IUYHBIM TPU3HAKaM, BBINOJHATH HEOOXOJUMbIE JIOTOJHUTENIbHbIE

MMOCTPOCHUA
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YMeHne onepupoBaTh TOHSATHSIMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuieNbHbId TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3zoBaHue TONO0OMS, TMMOJ00HBIE (GUTYPBI, YMEHHUE
pacro3HaBaTh paBHBIE W TOAOOHBIE (UTYpPHI, B TOM YHCJIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUECKUE OTHOIICHHS TPH
pelIeHNH 3aJa4; HAXOAWUTh TEOMETPUYECKHE BEIMYMHBI ([UIMHA, YTroJ,
Iomaab, 00bEM) MpU PEUICHUN 337ad U3 JIPYTUX Y4eOHBIX MPEIMETOB U
U3 peasbHON KM3HHM;, YMEHHE BBIUHCIATH T'C€OMETPUYECKHE BEITHMYUHBI
(MHa, yroij, IUIOMIAJb, OO0BEM, IUIOLIA[b TOBEPXHOCTH), HCIHOJIb3Ys
U3ydeHHbIE (GOPMYNIBI U METOJbl, B TOM YHUCIIE: IUIOIAAb MOBEPXHOCTH
NUpaMuIbl, TPU3MBI, KOHYCa, IMJIMHApA, TUIOmaas chepbl; 00bEM Kyoa,
NPSMOYTOJIBHOTO — MapajUIeNienuIe/la, MMHPaMUIIbI, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHe HaXOUTh OTHOIIEHHE 0OBEMOB MOIOOHBIX (PUTYD
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YMeHue onepupoBaTh MOHATHUSAMU: NPSIMOYTOJIbHAs CHCTEMa KOOPAMHAT,
BEKTOP, KOOPJHMHATHI TOYKH, KOOPJIWHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCJIO, pa3lIoKeHHWE BEKTOpa Mo Oasucy,
CKaJIIPHOE TMPOU3BEJCHHE, BEKTOPHOE TPOU3BENEHUE, Yrol MEeXIy
BEKTOPAMH, YMEHHE WCIIOIh30BaTh BEKTOPHBIA M KOOPJWHATHBIA METOJ]

JUTS PEeLICHHsI TEOMETPHUUECKUX 3a/1a4 U 3a]a4 JPYruX y4eOHBIX MPEIMETOB
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VYmMmenue BLI6I/IpaTI> NOOXOISAIIHUN METOI JJIs peuicHud 3aaa4i; MIOHNUMaHHC
SHAYUMOCTU MATCMATUKHW B HU3YYCHHU TPUPOAHBIX U O6H.ICCTB€HHHX
nmponeccos u HBHCHHﬁ; YMCHHE PacCliO3HaBaTh IPOABJICHUC 3aKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHHUC IMMPUBOAUTH IIPUMEPBI MATEMATUICCKUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAYKU




IHHEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBIX HA EI'J

IO MATEMATHKE

Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uwucna u BBIYUCICHHS

11 HarypanbHble u nienslie uncia. [lpuzHaku AeTMMOCTH LENbIX YHUCe

12 Pammonaneubie  uncna. OOBIKHOBEHHBIE W JIECATHYHBIE ApOOH, TPOIICHTHI,
' OeCKOHEUHBIE TICPUOAMUECKUE TPOOH

13 ApudmeTnueckuil KOpeHb HaTypasibHOHM crerneHu. [IefcTBus ¢ apumeTnyecKuMu
' KOPHSIMH HaTypaJbHOMN CTETIEHU

14 Crenens ¢ nenbiM nokasareneM. CTEIeHb ¢ paliMOHaIbHBIM IOKa3aTeseM. CBONMCTBa
' CTENeHU

15 CuHyCc, KOCMHYC M TaHI'€HC YHCIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm uucna. /lecaTuynble U HATypaJIbHBIC JOTApUPMbI

HetictButenbHple  4Yucia. ApudmeTudyeckue omnepandd ¢ JIeHCTBUTEIBHBIMU
1.7 yrcnaMu. [IpuOamkEHHble BEIUKCICHHUS, IPaBUiia OKPYIJICHHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpa3oBaHue BhIPAKCHHUI

1.9 KommiekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Lensie u poOHO-palMOHATBHBIC YPABHEHUS

2.2 HppaunoHanabHble ypaBHEHMS

2.3 Tpuronomerpuyeckue ypaBHEHHUS

2.4 [Toka3arenbHble U JIorapupMUIecKre ypaBHEHHUS

2.5 Llenbie U 1pOOHO-palIOHANIEHBIC HEPABEHCTBA

2.6 HpparmoHaabHbIe HEPAaBSHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMUUECKHE HEPABEHCTBA

2.8 TpuroHomerprudeckre HepaBEeHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPAaBHEHHI 1 HEPABEHCTB

210 VYpaBHeHwusl, HEPABEHCTBA M CHCTEMBI C TTApaMETPAMHK

211 Marpuua cucteMsl TMHEHHBIX ypaBHEeHUN. OnpeneauTenb MaTpUIbl
3 OyHkuuU U rpadpuku




Oyukius, cnocoOwl 3amanus (yHkuun. ['padux GyHkiuu. BzammHO oOpaTHBIE

3 dbyakuuu. YétHple n HeuéTHBIC QyHKIMH. [lepuoguyeckue GyHKImN
OO6nacTh ompeseNeHuss W MHOXKECTBO 3HaueHHM QyHkuumu. Hymu ¢yHknuw.
3.9 [IpoMexXyTKM  3HAaKOMOCTOSHCTBA. [IpoMeXyTkM  MOHOTOHHOCTH  (YHKIUH.
' Makcumymbl U MUHHUMYMBI ¢GyHKiuu. Haubosbinee u HauMmeHbllee 3HaUYCHUE
(GYHKIMH Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypajdbHBIM U IeJdbIM Toka3aTeneMm. EE cBoiicTBa u
' rpacduk. CBoiicTBa u rpaduk KOpHs N-OU CTEHEHH
3.4 Tpuronomerpuueckre QyHKIMH, UX CBONCTBA U rpapuKu
3.5 [Toka3arenbHas u norapudmMuueckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku pa3peiBa. AcuMnToThl rpadukoB (ynkiuit. CsoiicTBa  (QyHKIHMH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATEIbHOCTEN
3.8 ApudmeTrueckas u reoMeTpuueckas nporpeccuu. Gopmyna ciI0KHBIX MPOLIEHTOB
4 Hauana matematuyeckoro aHanusa
4.1 [TpousBoanas pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKINN
[lpumeHeHrne MPOU3BOJHOM K HCCIENOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKCTpeMyMbl. Haxoxenue HauOOJBIIEro U HAUMEHBILEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpa3znas. Uuterpan
5 MHoOXecTBa U JIOTHKA
5.1 MHuosxecTBO, onepaiui HajJ MHOKecTBaMH. Juarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OnucartenbHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHHKH
7.4 Tena 1 MOBEPXHOCTH BPAILEHUS
7.5 Koopaunats! 1 BEKTOpPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAHEHUKA

METOIUYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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