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MNOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc «BeposTHOCTB U cTaTUCTUKAY YTTYyOJIEHHOTO YPOBHS SIBISIETCA
IPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOIO0 Y4eOHOTo Kypca yYriIyOJIE€HHOTO
YPOBHSI Ha YPOBHE CpPEeAHETO 001Iero 0opa3oBaHus. YUeOHbIN KypC MpeIHa3HAUYCH
s GOPMUPOBAHUSA Y OOYYAIOUIMXCS CTaTUCTUYECKOM KYJIbTYpPhl M NMOHUMAaHUSA
PO TEOPUH BEPOSATHOCTEM KAaK MATEMATUYECKOTO MHCTPYMEHTA JJISI U3YUYECHUS
CIIy4YalHBIX COOBITUM, BEJTUYUH U MpolieccoB. [Ipu u3yueHun Kypca o0oraiarTcs
NPEACTaBICHUS] OOYYalOIUXCd O METOJaxX MCCIEeNOBAaHUS W3MEHYMBOTO MHpA,
pa3BUBAaeTCA TNOHMMaHWE 3HAYMMOCTH W OOIIHOCTH MaTeMaTHYEeCKHX METOOB
NO3HAHHS KaK HEOThEMJIEMOM YacTU COBPEMEHHOIO €CTECTBEHHO-HAYyYHOIO
MHUPOBO33PEHUS.

CopnepkaHue y4eOHOro Kypca HaNpaBlI€HO Ha 3aKpelieHue 3HaHuM,
MOJIYYCHHBIX MPU U3yYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs, U
Ha Pa3BUTHE NPEACTABICHUA O CIIy4allHBIX BEJIIMYMHAX U B3aUMOCBA3SIX MEXKIY
HUMHU Ha BaXKHBIX MPUMEpaXxX, CIOKETbl KOTOPBIX MOYEPIHYThHI U3 OKPYKAIOLIErO
mupa. B pesynbrate y 00yyaromuxcs T0KHO CpOPMUPOBATHCS MPENICTABICHUE O
HanOoJiee yoTpeOUTEIbHBIX U OOIIUX MATEMAaTHUYECKUX MOJEIISAX, UCIIOIb3YEMBIX
JUISL OTTMCAHUS aHTPOIIOMETPHUUECKHX U IEMOTpapUUECKUX BETMUNH, TOTPEIIHOCTEN
B Pa3IMYHBIC POJA U3MEPEHUSX, NITUTEIIBHOCTH 0€30TKAa3HOM pabOThl TEXHUUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. Y YCOHBIM
Kypc sBisieTcsi 0a30il i OCBOEGHHSI BEPOSATHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOJAMMBIX CIEIHUATNCTaM HE TOJbKO MHKEHEPHBIX CHEUATbHOCTEH, HO TaKKe
COLIMATIBHBIX U MICUXOJIOTMYECKUX, TIOCKOJIbKY COBPEMEHHBIE OOIIIECTBEHHbIE HAYKU
B 3HAUMTEILHOM Mepe UCHOJB3YIOT amnmapar aHajiu3a OONbIINX JaHHBIX.
[leHTpalbHYIO 4YacTh y4e€OHOTO Kypca 3aHMMaeT OOCYXKIEHHE 3aKOHa OOJIBIINX
yucenl — (PyHIaMEHTaJbHOTO 3aKOHAa MPUPOAbI, MMEIOIIEr0 MaTEeMaTUYECKYIO
dbopmanuzaruio.

B cooTBeTcTBMM € yKa3aHHBIMH LEIAMU B CTPYKType Y4eOHOro Kypca
«BeposTHOCTP M CTaTUCTUKA» Ha YIIIyOJNEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
cozepxaresbHble TUHUU: «CiydailHble COOBITUS U BEpOATHOCTH» U «CilydailHbie
BEJIMYMHBI U 3aKOH OOJIBIIINX YHCEID».

[ToMMMO OCHOBHBIX JMHHUU B y4eOHBIH KypC BKJIIOUEHBI 3JEMEHTHI TEOPHUU
rpagoB M TEOPUHM MHOXKECTB, HEOOXOAUMBIE JJIsi TMOJHOLIEHHOTO OCBOCHHUSA
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKHUX YueOHBIX
KYpCOB.

Copeprxanue muHUM «CirydaiiHble COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
s (GOPMUPOBAHUS TPEJCTABICHUA O paclpeieleHUH BEpPOSATHOCTEH MEXTy
3HAQYECHUSMM CIIyYalHBIX BEJIMYMH. BaXkHyI0 4acTh B 3TOM COAEPKATEIBbHON JTMHUN
3aHUMAET H3YYEHUE TIEeOMETPUYECKOr0 M OWHOMHUAIBHOTO paclpelesieHud u



3HAKOMCTBO C MX HEINPEPHIBHBIMU aHAJIOraMu — IOKAa3aTeJIbHbBIM U HOPMAaJIbHBIM
pacnpeneneHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMUA  CIy4YallHBIMM BEJIWYMHAMU U
pacnpeneNeHus MY, aKIEHTUPYIOT BHUMAaHUE OOY4YAIOIIMXCS HA ONHCAHUM MU
U3Y4YEHUU CIIyYalHBIX SIBJICHUN C TIOMOIIBIO HENpEephIBHBIX (QyHKUIUH. OCHOBHOE
BHUMAaHHE YIEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEAECICHUSM.

B yuebHOM Kypce mpenycMaTpuBaeTCs O3HAKOMUTEIbHOE HM3YUYEHHE CBS3H
MEXy CIydyalHbIMA BEJIMYMHAMU M ONMCAHHE O3TOM CBSI3U C ITOMOIIBIO
Kod(ppuIMEeHTa KOppENsUUMU M €ro BbIOOPOYHOIO aHajora. OTHU DJIEMEHTHI
COJIep’KaHus pa3BUBAIOT TeMy «Jluarpammbl pacCEMBaHUSDY, U3yUEHHYIO Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHusl, 1 BO MHOTOM OMUPAIOTCS HAa CBEICHUS U3 KyPCOB
areOpbl U TEOMETPUHU.

Fmé ommH »osneMeHT coaepXkaHMs, KOTOpBIM  IpeiaraeTcss  Ha
O03HAKOMHTEJILHOM YPOBHE — IIOCJIEJIOBATEIbHOCTh CIy4YalHbIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMINX B €AUHUIYY BpeMeHH. O3HaKOMJICHHE C pacHpeeIeHUuEM
BEPOATHOCTEM KOJMYECTBAa TAaKUX COOBITUH HOCHUT DPAa3BUBAIOLIUN XapakTep U
ABJIACTCS aKTYaJbHBIM JUJIs OyIyIIMX aOUTYpHEHTOB, MOCTYHAIOMIMX Ha y4eOHbIE
CHEIMAJIBHOCTH, CBS3aHHBIE C OOLIECTBEHHBIMH HayKaMH, IICUXOJOTHMEN u
YIPaBICHUEM.

Ha uzyuenue yueOHoro kypca « BepoaTHOCTb U CTaTUCTUKa» HA YTITyOJIEHHOM
ypoBHe oTBoauTcsa 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HefieNt0).



COJAEPKAHUE OBYUYEHUA
11 KJTACC

HepasenctBo YeOriméBa. Teopema YebnimeéBa. Teopema bepuymnu. 3akon
OonbIIMX  4yucel.  BpIOOpouHBIH  MeTOA — ucchenoBaHuil.  Bwribopounbie
XapakTepucTUKU. OLIEHUBAHUE BEPOSTHOCTH COOBITUS 1O BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOLIBIO U3YUYEHHBIX PACIIPEICICHUN.

HenpepeiBable cnydaiinble BenuuuHbl. [Ipumepsl. DyHKIMA IIIOTHOCTH
BEPOSITHOCTH pacIpeielicHusi. PaBHOMEpHOE pacnpenesnieHue M €ro CBOMCTBA.
3agauu, IPUBOAAIIME K TOKA3aTEIbHOMY PACIPEACICHUIO. 3a1a4d, IPUBOISIIINE K
HOPMaJIbHOMY pacrpeaeneHuIo. OyHKIMSA IJIOTHOCTH BEPOSITHOCTHU
MOKA3aTeJIbHOTO pacipeAesieHus], GYyHKIUS TNIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO
pacnipeneneHus. OyHKIUS MIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIPEICIICHHUS.

[TocnemoBaTeTbHOCTh ~ OMMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
MPUBOJAIINE K pacnpenesiennto [lyaccoHa.

KoBapuanusa nByx ciywailHeix BenuuuH. Kosdduument nuHelHON
koppensitiu.  CoBMECTHbIE  HAOMIOJACHUS  JIBYX  BEIWYMH. BBIOOpOYHBIN
kodhurueHT xoppemsuu. Paznuyne Mexy JMHEWHOW CBSI3bI0 U MPUIMHHO-
CIICICTBEHHOM CBA3bI0. JIMHENHAsA perpecchsi, METOJ HAMMEHBIIINX KBAJAPATOB.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUICKOTO 00IIEeCTBA, MPEICTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYP
rpakJgaHckoro  ofOmiectBa  (BBIOOpPBI,  OMNPOCHI M JPYroe), yYMEHHE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTyTaMH B COOTBETCTBUU C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOILJIOMY U HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTHU4eCKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOCHNE YCTOWYUBOTO Oy IyIIETO;

4) 3cTeTH4eCKOr0o BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELUICHUI, pacCy>KICHUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM pPa3iInyHbIX BUJOB UCKYCCTBA;

S) pu3uYecKoro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (30pOBOE THUTAaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryJspHas (pu3ndecKkass akTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUAX CIOPTUBHO-03JJ0POBUTEIBHON JIEATENbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpY’>KalolIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMaTHIECKON
HayKH Kak cpepbl 4eTOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs pa3BUTHUS LIMBWIW3ALMH, OBJIAJICHUE SI3bIKOM MAaTEMaTUKU W MaTEMAaTHYECKOM
KYJbTYpPOU KakK CpeJICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYLIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornyeckue geiicTBUA:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIC NPH3HAKM MAaTEMAaTHYECKUX
00OBEKTOB, TIOHSATUH, OTHOIICHUA MEXIY TMOHATHSIMHU, (POPMYIHPOBATH
oTIpe/IeTICHUs] TIOHSTHM, yCTAaHABIMBATH CYIIECTBECHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJi1 0000IICHUS U CPaBHEHUS, KPUTEPUH TPOBOIUMOIO aHAJIN3A;

BOCIIPUHUMATh,  (opMylIupoBaTh U MOPeoOpa3oBBIBATh  CYKACHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUMIL;

JieJaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTALIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOMPATh HanOoJIee MOIXOAAIINN C Y4ETOM CaMOCTOSI TEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, JTAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIUpPOBATh PA3HOTIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(DOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJSl Ipoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYEeCKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO 4YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpHUsiM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 11 kiacca oGyyaronuiicss HAy4uTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOM BHIOOPKE M OLICHUBATh
XapaKTEPUCTUKUA T'€HEPAJIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OLEHUBaTh BEPOSTHOCTU COOBITUH U MPOBEPSTH MPOCTEHIIINE
CTaTUCTUYECKUE TUIIOTE3bI, OJB3YSACh U3yUEHHBIMH PACIPE/ICIICHUSMU;

OpPUBOAUTH  MPUMEPHl  3ajlay, MNPUBOJALUIMX K  IOKa3aTeIbHOMY
pacmpesiefieHd0, 3a/ad, NPHUBOIAIIMX K HOPMaJbHOMY  pacIpe/iesieHHUIO.
OnepupoBaTh MOHATUAMU: (PYHKIUS TUIOTHOCTH BEPOATHOCTH TOKA3aTEIbHOTO
pacnpezenenusi, GyHKIUS MJIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO pacIpeieeHHs,
(GYHKIUS TUIOTHOCTH M CBOWCTBA HOPMAJBHOTO PACIpEAeTICHUS;0NPEAeIIATh
KO ULIMEHT JIMHEHHON KOPPESINU, BEIOOPOYHBIN KO PUITUEHT KOPPEIAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

HanmeHoBaHMe pa3je/ioB U TeM
Ne i/t
NPOrpaMMsl

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTHyeckue
padoThl

DJIEeKTPOHHBIE
(uudposrie)
oOpa3oBaTe/ibHbIE

pecypchl

3aK0H OOJIBIINX YHCET

2 DIIEMEHTHI MATEMATUYECKON CTATUCTUKHI

HenpepbiBHbIE ClTy4YaliHbIE BETUUUHBI
3 (pacmipenenenus), mokazaTeabHOE U
HOpMAaJIbHOE pacIpeieaeHus

4 Pacnpenenenue Ilyaccona

CBA3b MEXTY CITy4YallHBIMU BEJIMYMHAMU

O0001IeHre U cUCTEMATU3aLMs 3HAHUN

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

11 KJTACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposbHbIE
padoThl

IIpakTnyeckue
padoThbI

JlaTa
U3yYeHUS

DJIEKTPOHHBIE
uudpossie
oOpa3oBaTe/ibHbIE

pecypchl

Hepasencto YeOrimena. Teopema
Yeopimesa. Teopema beprymmm. 3akon
OOJIBIITUX YHCEeTT

HepagenctBo YeObimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
0O0JIBIINX YKCe

HepagenctBo YeObimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
OOJIBIITUX YHCETT

Br100opouHbIif METO ICCIIETOBAHUMA

[TpakTuyeckas pabora c
UCIIOJIb30BAHUEM 3JICKTPOHHBIX TaOJIHI

I'enepanbHast COBOKYIIHOCTD U
ciryyaiiHast BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapaKTEPUCTUKAMHU.
OneHka cpeJHEro U Jucnepcun

reHepalbHON COBOKYITHOCTH C TIOMOIIbIO

BBIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHast COBOKYIIHOCTD U
ciryyaiiHast BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapaKTEPUCTUKAMHU.




OneHka cpeJHero U Jucnepcun
reHepAIbHON COBOKYITHOCTH C TIOMOIIIBIO
BBIOOPOYHBIX XaPaKTEPHUCTHK

OneHnBaHUE BEPOSTHOCTEH COOBITH TIO
BEIOOpKE

Cratucruueckas runoresa. [IpoBepka
IIPOCTEHUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB U3YUYEHHBIX pacIpeaeiICHUN

10

Cratucruueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C TOMOIIBIO
CBOWCTB U3YUYEHHBIX paclpeeIeHU

11

[TpakTuyeckas pabora c
UCIIOJIb30BAHUEM 3JICKTPOHHBIX TaOJIHI

12

IIpuMepsl HENPEPBIBHBIX CIIy4YalHbIX
BeJn4YuH. OyHKIUS [ITIOTHOCTU
BEPOSITHOCTH

13

PaBHoMepHOe pactipenenenue. [Ipumepst
3a/1a4, MPUBOIALINX K MOKa3aTeIbHOMY U
K HOPMAJIbHOMY pacIpeaeIeHUsIM

14

OyHKIMS TIIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOrO pacrpeaeacHus

15

OYHKIHUA ITIOTHOCTA BEPOSITHOCTH
HOPMAaJIbHOTO pacIpeaesieHHs

16

ITocenoBarenbHOCTh ONMHOYHBIX
HE3aBUCUMBIX coObITHi. [TpuMep 3anaun,
MPUBOJISIIEN K PACIIPEICICHHUIO
Ilyaccona




[TpakTuyeckas pabora c

17 MCIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIUIL

13 KoBapuanus nByx ciyyailHbIX BEJTUYUH.
Koadduuuent koppensuuu

19 CoBMecTHBIC HAOMIOJCHUS IBYX BEIMYNH

20 Bri6opounsrii ko3 durmeHt
KOpPEeJSLII

)1 Paznuuune Mexy TMHEMHOM CBSA3BIO U
IIPUYUHHO-CIIEACTBEHHOH CBA3BIO

22 Jluneitnas perpeccus

e [IpakTruyeckas pabora c
MCIIOJIb30BAaHUEM DJICKTPOHHBIX TAOJIHIL
[IpeacraBnenue TaHHBIX C TOMOIIBIO

24 TaOJIUI] ¥ TUarpamMM, OIHCaTeIbHAS
CTaTUCTUKA

)5 OnbITHI ¢ pABHOBO3MOXKHBIMHU
3JIEMEHTaPHBIMU COOBITUSIMHU

%6 Brruucnenue BeposTHOCTEH cOOBITHI C
pUMEHEHHEM (opMyT
Brruucnenue BeposaTHOCTEH COOBITHH C

7 MPUMEHEHHEM I'paUuECKUX METO/I0B:
KOOpJAMHATHAsI MpsiMasi, 1ePEBO,
nuarpamma Ditnepa

28 CityyaliHble BEJIMYMHBI U paclpeIeIICHUS

29 MaremaTuyecKoe OKHIAHUE CIyYaAHON
BEJIMYUHBI

30 MaremaTuuecKkoe OKHIaHUE CTy4ailHON

BCJINYHHBI




KonTpomnbHas pabota: "BeposTHOCTS U

31 " 1
CTaTUCTUKA
Brruucnenue BeposTHOCTEH cOOBITHI C

32 npuMeHeHHeM GopMyIT U TpaprUecKux 1
METOJI0B
Brruucnenue BeposaTHOCTEH COOBITHH C

33 puMeHEeHHEeM GOopMyIT U TpaPUIECKUX 1
METOJI0B
CiyualiHble BEJIMYMHBI

34 pacnpenenenusi. MaremaTuyeckoe 1
OXXMJaHUE CITy4ailHON BEJTMYMHBI

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEPOSITHOCTHM  3HAYEHUW  CIy4YallHOH  BEJIIMYMHBINO
' pacipeesIeHHIO UITH C MIOMOIIBIO JuarpaMmm
OnepupoBaThb TOHATHEM MATEMAaTUYECKOIO OXUIAHUS, MPUBOAUTH
59 MpUMEPHI TOTO, KaK MPUMEHSIETCSI MAaTEeMaTHYECKOE OXKUJAHUE CITydaitHOM
' BEJIMYMHBI, HAXOJUTh MATEMAaTHYE€CKOE OXUJAHUE IO JIaHHOMY
pacnpeeseHuIo
53 Nmets nipeacTaBieHne o 3aK0He OOJBIITNX YHCET
5.4 NmeTs ipeacTaBiieHue 0 HOPMAJIBHOM paclpeieIiCHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KJTACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN U CTAaTUCTUKA

5.1

YucnoBbie XapaKTCPUCTHUKU CHy‘I&ﬁHBIX BCINYHH: MAaTEMAaTHYCCKOC OXKHNIAAHUC,
JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHUE. [IpuMepsl IpUMEHEeHNsT MaTEMaTUYECKOTO
OXuJaHus, B TOM 4YHCJIC B 3aJadax H3 HOBCGI[HGBHOﬁ JKU3HU. MaTreMaThndueckoe
OKHMJIaHWE OWHAPHOW CIy4allHOW BEMYMHBI. MaTreMaTudeckoe OXHIAAHUE CYMMBbI
CIIy4aiHbIX BeMYMH. MaTemMaTHueckoe OKUIaHue U IUCIIEPCHsI TEOMETPUIECKOTO
1 OMHOMUABHOTO paclpeaeaeHui

52

3aKkoH OOJIBIIMX YMCENl U €ro pojb B Hayke, Mpupoae u oduiectBe. BriOopouHsbIit
METOJ, UCCIIEOBAaHUN

53

[Ipumepsl HENpPEphIBHBIX  CIyYalHBIX BeJWuMH. [loHsATHE O TUIOTHOCTH
pacnpezeneHus. 3ajauy, IpUBOJAIINE K HOPMaJIbHOMY pacnpezeneHuto. [lonstue
0 HOPMaJILHOM pacIpeiesieHuH




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeAHEro 001ero
o0pa3oBaHus

Brnanenne Meromamu JOKa3aTenbCTB, AITOPHUTMAMH pEIICHHs 3a/ad;
yMeHue (opMyJIHpOBaTh U ONEPUPOBATH TMOHATHSIMU: ONpEICICHHE,
aKCUOMa, TeopeMa, CIICJCTBHE, CBOICTBO, IMpPH3HAK, I0KAa3aTeIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHSATh UX; YMEHHE (OPMYIUPOBATH
00paTHOE W TPOTHUBOMOIOKHOE YTBEPXKICHUE, MPUBOAUTH MPUMEPHI H
KOHTPpIPUMEPBI, HCIIOJIB30BATH MCTO/ MaTeMaTHYEeCKOHU HWHAYKIUH,
NPOBOJUTH  JOKa3aTeNbHBIC pPACCYXJCHUS TPH pEIICHWH 3ajad,
OLICHUBATh  JIOTMYECKYIO  IPABUIBHOCTb  PACCYXKACHUH; YMECHHUE
OTIEPHPOBATH MOHATUSIMH: MHOXXECTBO, MOJIMHOXECTBO, OTEpAIH HaJI
MHOXCCTBAMHU; YMCHHC HCIIOJIb30BATh TeOpeTHKO-MHOX(eCTBGHHBIﬁ
ammapar JJisi OIMCaHHsI PEaTbHBIX MPOIIECCOB U SBJICHUN U TP PEIICHUH
3aa4, B TOM YHCIC U3 APYIrux y‘-I€6HI>IX npeaMeToB; YMCHHUC
OTIEpUPOBAThH MOHATUSAMH: Tpad, CBI3HBIN Tpad, AepeBo, UKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M ONUCHIBATh Tpadbl pasInYHBIMU

croco0aMu; UCTIOB30BaTh Tpadbl IPH PEIICHUH 337124

YMeHHne oneprpoBaTh MOHATUSMH: HATYypaIbHOE YHCIIO, IIeJI0€ YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJICM, KOPCHb HaTypa)’IbHOI\/'I CTCIICHHU, CTCIICHDb
C palMOHAIBHBIM  TOKa3aTeleM, CTENeHb C  JIeHCTBUTENBHBIM
mokaszarejeM, JIorapuM YHclia, CHHYC, KOCHMHYC M  TaHIEHC
MMPOU3BOJIBHOI'O0 4YHCJId, OCTATOK IO MOAYJIIO, palruOHAJIBbHOC YHCIIO,
UppaIMOHATIFHOE  YWCIIO,  MHOXECTBA  HATypalbHBIX,  IIEIIBIX,
panroOHAaJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJB30BAThH
NPU3HAKH JIEJIMMOCTH, HAUMEHBIIUI OOIIMI JeJUTeNh U HauMCHbIIEe
o0miee KpaTHOE, alropuT™M EBKIHIA MpU pelIeHny 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3WUIIMOHHBIMH ~ CHCTEMaMH  CUHUCIICHHS; YMCHHE
BBIIOJIHATL BBIUMCIICHHE 3HAYCHUN U npeo6pa30BaHI/I;1 BBIpa)KeHI/Iﬁ CcO
CTENeHsAMH M Jorapudmamu, NpeoOpa3oBaHUs JAPOOHO-PAITHOHATBHBIX

BI:IpB.)KGHHfI; YMCHUC ONCPUPOBATH IMOHATHAMU: IMOCICAOBATCIBHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTprIecKas porpeccus, 0eCKOHEYHO
yObIBarolasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHME  3a/aBaThb
MI0CJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT;
YMEHHUE ONEepUpOBaTh MOHATUSAMH: KOMIUIEKCHOE YHUCIIO, CONMpPSKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apIyMEHT KOMILJIEKCHOTO 4yHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyecKas, TPUrOHOMETpHUEecKas U
anreOpanyeckas); yMeTb NPOU3BOAUTH apu(METHUECKHE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAaM{; TNPUBOJUTH TPUMEPBl  HMCIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHUAMU: MaTpuma 2x2 m 3x3,

OTpeAeNUTENb MaTPUIIbl, TEOMETPUUECKHIM CMBICIT OTIPEAeTUTENSI

YMeHue ornepupoBaTh NOHATUSMHU: pPalMOHAIbHBIE, WPPALMOHAIIBHBIE,
MOKa3aTelbHbIe, CTENEHHBIE, Jorapu(Muueckue, TPUTOHOMETPUICCKHE
YPaBHEHUsT W HEPABEHCTBA, HUX CHCTEMBI; YMEHHUE OIEpUpPOBATh
HNOHSATUSMH: TOXKIECTBO, TOXJAECTBEHHOE NMpeoOpazoBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUW W HEPABEHCTB, PaBHOCUJIbHOCTH
ypaBHEHUM, HEPABEHCTB M CHUCTEM; YyMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C IIOMOINBIO PA3JIMYHBIX NPUEMOB; PEIIATH
ypaBHEHHUs, HEPABEHCTBA U CHCTEMbl C MapaMeTpoOM; NPUMEHSTh
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI NI PEIICHUS MaTEMaTUYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1acTe HAYKH U PeaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUIMSA, YETHOCTh (YHKIHH,
NEPUOMIHOCTh (DYHKIIMH, OTPAaHUYECHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢GyHKIMHU, SKCTpeMyM (QYyHKIUHM, HAauOOIbIIee U HaMMEHbIIEe 3HAUYCHHS
GyHKIMHA Ha TPOMEKYTKE, HEeTIpepbIBHAS (DYHKIIUS, aCUMIITOTHI rpaduka
¢yHKUIMH, TIepBast ¥ BTOpas MPOU3BOAHAS (PYHKLUHU, TECOMETPUUCCKUN U
bU3MYEeCKU CMBICT TIPOW3BOJHOW, IEepBOOOpaszHas, oOmpeaeaEéHHbINA
WHTETPANI; YMCHHE HAXOAWTh aCUMMOTOTHI rpaduka (QyHKIHH, yMEHHE
BBIYUCIISITH  MPOU3BOAHBIE CYMMBI, TPOWU3BEICHHS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh YpaBHEHUE KacaTeNbHOW K Ipaduky
(GYHKINW; YMEHHE HaXOIWUTh MPOU3BOIHBIC AJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh IMPOU3BOJHYIO ISl HMCCIEIOBaHUS (YHKIIMH,
HAXOJIUTh HaWOOJBIINE W HAMMEHBIINE 3HAYCHUS (YHKIUH; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM amlapara MaTeMaTHYeCKOTo
aHalM3a; MPHMEHATh TPOM3BOIHYIO IS HAXOXKICHHUS HAWIYYIIETO
pelieHusl B NMPHUKIATHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMUYECKHX WU

bu3HYeCcKUX 3a1a4ax; HAaXOAUTh TJIOMAIH U 00bEMBI (PUTYDP C TTOMOIIBIO




HUHTCrpajia;, NpuBOAUTL NPUMCPLI MATCMATHYCCKOI0O MOACIINPOBAHUA C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMenne omnepupoBaTh MNOHATHAMHU: Tpaduk GyHKOHH, oOpaTHas
GyHKIMSA, KOMIO3UIMA (YHKIMNA, JUHEWHas (YHKUWS, KBaJpaTHUyHAas
byHKIHS, panyoHanbHas byHKIMS, CTeneHHas byHKIMS,
TPUTOHOMETpUUYECKHE (YHKIMH, OOpaTHblE TPUTOHOMETPHUUECKUE
GyHKIMKM, TIOKa3aTelbHas | Jjorapudmuyeckas (YHKIUU; YMEHHE
CTpOUTH TpaUKH U3yYEHHBIX (YHKIMU, BBHIIOIHATH MPEoOpa3OBaHUA
rpa¢ukoB PyHKITUNA, UCIIOIH30BATh TPAGUKH JIJIs1 U3YyUEHUS MPOIIECCOB U
3aBHCUMOCTEH, MPU PELICHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEAMETOB U
3a]a4 U3 peaNbHOM KU3HU; BRIpaXXaTh (GOopMyJiaMU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; UCIIOJI30BATh CBOMCTBA U rpaduKu (PYHKIUHA I pereHHs
YpaBHEHU, HEPaBEHCTB W 3aJady C IapaMerpamu; H3o0pakaTb Ha
KOOPJAMHATHOM IUIOCKOCTHA MHO>KECTBA PELICHUN YPaBHEHNM, HEPABEHCTB

N UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3aJjaud Pa3HBIX TUIIOB (B TOM YHUCIE Ha
IPOIICHTHI, I0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBApPOB U
YCIIyT, HAJOTH, 33Ja4u U3 00JIaCTH yIpPaBIEHUS TUUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABIATH BBIPAXKEHHUS, YpaBHEHHs, HEPAaBEHCTBA M HUX
CHUCTEMBI MO YCIOBHIO 33JlayM, HMCCIIEJOBAaTh IMOJYYEHHOE pEIICHUE U
OLIGHUBATh MPABIONOA00HOCTh PE3yJIbTATOB; YMEHHE MOJECIUPOBATh
peanbHble CUTyallUM HA SA3bIKE MAaTEMaTHUKH; COCTABIIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA M UX CHCTEMBl II0 YCIOBUIO 3ajauH,
UCCIEN0BATh TMOCTPOEHHBIE MOJEIM C MCHOJb30BAaHUMEM arapara

anreOpbl, UHTEPIPETUPOBATDH MOJTyUYECHHBIN pe3yIbTaT

YMeHne onepupoBaTh MOHITHAMU: CpeHee apumeTHiecKkoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHBIIIeE 3HAYCHHUS, pa3Max, TUCTIEPCHsl, CTAHJapTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIIPETUPOBATH
nH(pOpMAaIIKIO, TIPEJCTABICHHYIO B TA0IUIAX, HA qUarpammax, rpagukax,
OTPaXKaIOIIYIO0 CBOWCTBA peajbHbIX MPOIIECCOB M SIBJICHUI; TIPEICTABIIATH
uH(pOpMAIIMI0O C TIOMOIIBI0 TaONHMII ¥ JUarpaMM; HUCCIEI0BATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaduiecKux
METOJIOB U DJICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATH COBMECTHBIC
HAONIOZICHUSI C TIOMOINBIO JHarpaMM pacCeUBaHUsT H JIMHEHHOMN

perpeccun




YMeHue onepupoBarh IOHATUSAMH: CIIyYalHBbIM OIBIT WU CIyd4alHOE
COOBITHE, BEPOATHOCTh CIIy4YaHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOJNIb30BAaHUEM TIpadUuecKUX METOJO0B; MPUMEHSThH
(GopMysBl CIOXKEHUS U YMHOXEHHS BEPOSTHOCTEH, (OpMyIy IMOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnu, komOuHaTopHbIe (PaKThI U HOPMYIIBI;
OLIEHUBATb BEPOSTHOCTH PEANbHBIX COOBITHH; YMEHHME ONEpUPOBaThH
NOHATUSMM: CllydaiiHas BEJIWYMHA, PpACIpPEIEICHUE BEPOSITHOCTEM,
MaTEeMAaTHYECKOE OXXHMIAHWE, NHUCIEPCHs M CTAaHAAPTHOE OTKIOHCHHE
CllyualiHOW BEJNWYMHBI, (YHKIUM paclpelesieHuss H  IUIOTHOCTH
PaBHOMEPHOIO, IIOKa3aTe€IbHOTO M HOPMAJIbHOIO paclpeacieHul;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pACIpEeNeiaeHUu st
peleHus 3ajady; 3HAKOMCTBO C IOHATUSMM: 3aKOH OOJBIIUX YHCEl,
METOAbl BBIOOPOYHBIX MCCIIEJOBAHUIN; yYMEHUE NPUBOIUTH MPUMEPHI
IPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B NMPHUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHME ONIEPUPOBATh NOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YUCIO TIEPECTaHOBOK; OmHOM HprOTOHA; ymeHHe
IPUMEHATh KOMOMHATOPHBIE (DaKThI U pACCY>KACHHS IS pEIICHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  pEalbHBIX COOBITHH; COCTaBJIAThH

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IOHATUAMM: TO4YKA, IpsiMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YyIWIA, IUIOCKUH  YTod,
JBYI'PAHHBIA YTOJI, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIKAECS IPsSMBIE,
NapaJuIeIbHOCTh U MEPIEHANKYJIIPHOCTh NMPSAMBIX M IJIOCKOCTEH, yToJ
MEXIY IPSAMBIMH, YIOJl MEXAY IPSIMOM M IIOCKOCTBIO, YOI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMH, PACCTOSIHUE MEKY TUIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPU
pelIeHnH 3ajad U3y4yeHHble (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTEMAaTHYECKHE MOJCIN C TIOMOINBIO T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHUYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb (GUTYphl, 00bEM (QUTYpHI,
MHOTOTPaHHHK, TPAaBUIBHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAaHHHKA,
KyO, mapajuienenunen, nOpusMa, MUpaMuaa, (Gurypa M MOBEPXHOCTb
BpaIlleH!s, LWIMHIAP, KOHYC, map, cdepa, Mmiomanb chepsl, IIomanb
MOBEPXHOCTH TMHPAMHUJBI, MPU3MBI, KOHYCa, IIMHApa, 00bEM KyOa,

IPSIMOYTOJIBHOTO Tapajuiesienurnesia, MUpaMuabl, MPU3MbI, LHAIMHJPA,




KOHYycCa, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUECHHUSI KOHYCa M LWJIMHAPA,
napajulellbHble OCH WJIM OCHOBAaHMIO, CEYCHHME Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IHIMHAPA, KOHYCa; YMEHHE CTPOUTH CEeueHHE
MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHHUKH, (UTYPHI ¥ TIOBEPXHOCTH
BpAIICHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPECTB;
yYMEHHE MPUMEHSTh CBOHCTBA FEOMETPUUIECKUX (UTYpP, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpeAeNeHHs U3y4yaeMbIX (HUTyp, BBIIBUTATh TUIIOTE3bI
O CBOWCTBAx W NMPHU3HAKaX I'€OMETPUYECKUX (UTyp, 0OOCHOBHIBATH WU
OlpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccudukanuioo ¢uryp mo
pa3IMYHBIM TIPU3HAKAM, BBINOJHATE HEOOXOANMMBIC OMOJIHHUTEIBHBIC

MOCTPOCHUS
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YmMmenune ONCprupoOBaTh MOHATUAMU: ABUKCHUC B HNPOCTPAHCTBC,
napajuIeNbHBIA MMEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHUE MMOAOOHS, MOMOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHBIC W MOJOOHBIC (UTYpPHI, B TOM YHCJE B TPUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BATh T'€OMETPUUYCCKUE OTHOIICHHUS
NIPY PEIICHHUH 32/1a9; HAXOUTh T€OMETPUICCKHE BETMUMHBI (JUTHHA, yTOJ,
I0IaAb, 00BEM) IIPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pEATbHOW KM3HH;, YMEHHE BBIUYUCISATH T€OMETPUYECKHUE BEITUYHHBI
(nMHA, yroj, IIomanb, O00BbEM, IUIOMAAh TMOBEPXHOCTH), HCIONB3YS
U3ydeHHbIE (OPMYJIBI U METOMBI, B TOM YHUCIE: IUIOMIAIb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, [IMIMHIPA, oMb chepbl; 00bEM KyOa,
IPSIMOYTOJIBHOTO TapaJlIeieuIeia, MTUPAMHUIBI, TPH3MBI, ITHIHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOIO0HBIX (QUTYP

12

YMeHue onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHASA CUCTEMa KOOPIUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3jioKeHHe BeKTopa 1o 0Oaswucy,
CKaJIIpHOE TPOU3BEICHHE, BEKTOPHOE IPOU3BEIACHHE, Yroll MEXIy
BEKTOpAaMHU; YMEHUE UCIIOIb30BATh BEKTOPHBIM U KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3ajad JpYyrux y4deOHBIX

MPEIMETOB
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YMeHne BbIOMpATh TMOAXOMSANIMNA METOJ JUIS PEIICHUS 3a1auH;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKU B W3YYEHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHUH; YyMEHHWE pacro3HaBaTh

IMMPOSBJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC INIPUBOAUTH




IIpUMEPBl  MAaTEMaTU4YECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTU4YeCKON HayK1




HEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

Yucia ¥ BEIYUCICHUSA

1.1

Harypanbsnsle u nensie ynucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

Pammonaneupie  uncna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOW, TIPOIICHTHI,

b2 OeCKOHEeUHbIE TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTypajbHOM creneHu. [leiicTBus ¢ apudmernueckumu
' KOPHSIMU HAaTypaJIbHOW CTENEHU
L4 Crenens ¢ nenbiM nokaszareneMm. CTeneHb ¢ paluoHalIbHBIM NoKka3zatesnieM. CBoHCTBa
' CTENEHU
L5 CuHyC, KOCHMHYC M TAaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuaHbie U HATYpalbHBIC JOTapu(MbI
JlelicTBUTENbHBIC YHCcha. Apu(MeTHIeCKre onepaiy ¢ 1eHCTBUTEIbHBIMU YHCIIaMHU.
1.7 [TpuOnmxEHHBIE BHIYMCIICHUS, TIPAaBUJIa OKPYTICHHUS, IPUKUIKA U OLEHKA pe3yJIbTaTa
BBIYMCIICHUI
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommiekcHbie uncna
2 YpaBHEHHUs U HEpABEHCTBA
2.1 [enbie 1 IPOOHO-pAIMOHATBHBIC YPAaBHEHUS
2.2 Uppanmonaibublie ypaBHEHUS
23 TpuronoMeTpuuecKkrue ypaBHEHUs
24 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHUS
2.5 Ilensie 1 1poOHO-paIMOHATILHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI M HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMU
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeennuTenb MaTpULIbI




OyHKIUHN U TpapUKU

@ynkius, crnocodbl 3amanus ¢ynkuuu. 'padux Qynkinun. B3anmuo oOpartHbie

>l ¢bynkuun. Yérneie n HeuéTHble GyHKIMU. [lepuoanueckue pyHKIUN
OO6nacte onpeneneHuss M MHOXeCTBO 3HadeHUH (yHkiuu. Hymm Qyskium.
39 [IpoMexxyTku  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI QyHKIuH. HanGomnpinee W HauMmeHbllIee 3HAYCHUE
(GyHKIIUU Ha IPOMEKYTKE
313 CrenenHas GyHKIMS C HATYpPAIbHBIM M IIEJIBIM TTOKa3zaTenieM. E€ cBolicTBa u rpaduk.
' CaoiicTBa 1 rpa UK KOpHS 71-0i CTEIICHH
34 Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U Tpaduku
3.5 [Toka3zarenbHas u orapudmudeckas QyHKIHH, UX CBOWCTBA U TpapUKu
16 Toukum paspeiBa. AcumnTorel rpa¢ukoB ¢yHkumi. CpoiicTBa  (QYyHKUUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTensHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX IPOICHTOB
4 Havana maremaTu4eckoro aHaausa
4.1 [TpousBoanas pyukiuu. [Ipon3BoaHbIE 2IeMEHTapHBIX (PYHKITUH
[IpuMeHeHre TPOM3BOMHOW K UCCIENOBaHMIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. Haxoxxaenre HauOoNbLIET0 M HAMMEHBIIEro 3Ha4YeHUs (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTrpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena v MOBEPXHOCTH BPALLEHUS




7.5

KOOpI[I/IHaTBI " BCKTOPBI
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