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HOACHUTEJIBHAS 3AIINCKA

Pabouasa nporpamMma yuyeOHOro Kypca «BeposTHOCTH M cTaTucTHKa» 0a30BOrO
ypoBHs i oOyvatomuxcs 10 —11 knmaccoB pa3padborana Ha ocHoBe dDeepanbHOro
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4y€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, MPEABIBIIEMBIX K
MaTeMaTU4eckoMy oOOpa30BaHMUIO, U TPaAUIMN pPOCCUHCKOro oOpa3oBaHUs U
nporpammsel Bocnutanust ¢punnana MAOY IlepeBanosckoit COI «YmakoBckas
COIL».

Ha ypokax yueOHOro kypca «BeposiTHOCTP M CTAaTUCTHUKa» LEJIEBBIMU
OPUOPUTETAMH BOCHUTAHUS SIBIIAIOTCS CO3JaHUE OJArOMPUSTHBIX YCIOBHH IS
YCBOCHHSI OOYYaIOIIMMHKCS COLIMAIBHO 3HAYMMBIX 3HAHUM — 3HAHMM OCHOBHBIX
HOpPM M TpagulMi TOro 00IIecTBa, B KOTOpOM OHM kUBYT. K Hanbonee BaxHBIM
OTHOCSITCS CIIEAYIOIINE:

— OBITH TPYIOJIIOOUBBIM, CIIEys] IPUHIIUITY «AENly — BpeMsi, OTEXE — Yac»
KaK B y4eOHBIX 3aHSATHUSX, TAK U B JIOMAIIHUX JENaX, JOBOJUTH HA4aTOE JEI0 10
KOHIIa;

— 3HaTh U JIOOUTH cBOIO PojuHy — CBOM poAHOI TOM, TBOP, YIHILY, TOPOJI,
CeJIo, CBOIO CTPaHy;

— MPOSIBISATH MUPOJIIOOME — HE 3aTeBaTh KOH(MIMKTOB M CTPEMHUTHCS PEIIaTh
CIIOpHBIE BOTIPOCHI, HE TIPUOETas K CHUIIE;

— CTPEeMHUTHCA Yy3HABAaThb YTO-TO HOBOE, MPOSBIATH JIOO03HATEIHLHOCTD,
[ICHUTH 3HAHUS;

— OBITH BEXJIMBBIM U OMPSTHBIM, CKPOMHBIM U TIPUBETIUBBIM;

— cOOII0IaTh MpaBUJia JUYHON TUTUEHBI, PEXKUM JIHS, BECTH 3JI0POBBIA 00pa3
KU3HU;

— YMETh CONEPEIKUBATH, MPOSIBISATH COCTPAJIaHUE K MOTMABIINUM B Oe1y;

— CTPEMUTHCS YCTAaHABIMBATH XOPOIINE OTHOUIEHHUS C IPYTUMHU JIIOAbMU;

— YBaXXUTEJIBHO OTHOCUTHCS K JIFOASIM MHOW HALIMOHAIIbHOW UJIU PEIMTHO3HOM
MPUHAJIEKHOCTH, HHOTO UMYILIECTBEHHOTO MOJIOKEHHUS, JIFOJSIM C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3[10pPOBbSI;

— OBITh YBEPEHHBIM B c€0€, OTKPHITHIM U OOIIUTEIILHBIM, HE CTECHITHCS OBITH
B YEM-TO HEMOXOXKUM Ha IPYTUX PEOST;

— YMETh CTaBUTh Mepe cO00M LEeMu U NPOsBIATh HHUIUATUBY, OTCTAaUBAaTh
CBOE€ MHEHHE U JIEHCTBOBATH CAMOCTOSITENILHO, 0€3 MMOMOILH CTAPIIHX.

Peanuzanusa  mporpaMmbl  00ecnieYMBAeT — OBIAJEHHUE  KIIFOYEBBIMU
KOMIIETEHIIUSAMH, COCTABISIONIMMU OCHOBY JJIi CaMOPA3BUTHSI U HEMPEPHIBHOTO



o0pa3oBaHus, LETOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U MO3HABATEIHHOIO

Pa3BUTHS JINYHOCTH O00yYaIOLIUXCS.

CBSI3b C PAGOUYEN MPOT'PAMMOM BOCITUTAHUS IIKOJIBI

Peanuzanusa BoCOUTATENBHOTO TMOTEHIIMATa YPOKOB BEPOSITHOCTH U
CTaTUCTUKU (YpOUHOM  JEATENbHOCTHU, AaYJUTOPHBIX 3aHATHUH B paMKax
MaKCHUMAJIbHO JOMYCTUMOM yueOHON HArpy3KH) MpeyCMaTpUBACT:

- MaKCHUMaJIbHO€  HCIOJIb30BAHUE  BOCIHUTATEIbHBIX  BO3MOXKHOCTEH
COJIep>KaHMsI ypOKOB sl  (OPMUpPOBaHMUS y OOYYalOUIUXCS POCCHUUCKUX
TPaJAUIIMOHHBIX  JTYXOBHO-HPABCTBEHHBIX M  COIIMOKYJBTYPHBIX  IIEHHOCTEH,
POCCUNCKOTO UCTOPUUECKOTO CO3HAHUS HA OCHOBE MCTOPUYECKOTO MPOCBEIICHHUS;
noa00p COOTBETCTBYIOIIETO COJIEPXKAHUSI YPOKOB, 3aJaHUN, BCIIOMOTATEIbHBIX
MaTepuasoB, MPOOJIEMHBIX CUTYaIUH ISl 00CYKACHUM;

- BKJIIOYCHHE B COJICP’)KaHHE YPOKOB IIEJIEBBIX OPHEHTUPOB PE3YyJIbTATOB
BOCITUTAHMUS, UX YUET B OMPECICHUN BOCIIUTATEIBHBIX 33/1a4 YPOKOB, 3aHITHUH;

- BBIOOP METOJIOB, METOJIUK, TEXHOJOTHH, OKa3bIBAIOIIUX BOCIHUTATEIHHOEC
BO3JICUCTBHE HA JIMYHOCTh B COOTBETCTBUHU C BOCIIUTATEIILHBIM HUJICAJIOM, IIEJIBIO U
3a/ladaMy  BOCIIUTAHUSA, I1I€JICBBIMH OPUECHTHPAMH PE3yJIbTATOB BOCIHUTAHUS;
peanu3aIuio MPUOPUTETA BOCIIUTAHUS B YUICOHOM NESITEIHHOCTH;

- TPUBJICUCHHE BHUMAHHUS OOYYaAKOIMMUXCS K I[EHHOCTHOMY AacCIeKTy
U3y4aeMbIX Ha YpOKax IIPEAMETOB, SIBJIEHUM U COOBITUH, WHUIIMUPOBAHHE
00CYyXeHU, BBICKA3bIBAHUH CBOETO MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHUSI K U3y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

- IpUMEHEHUE UHTEPAKTUBHBIX (OPM yIeOHOM pabOThl — UHTEIIJIEKTYaIbHbIX,
CTUMYJIUPYIOIINX TMO3HABATEIIFHYI0 MOTHBAIIMIO, UTPOBBIX METOJUK, TUCKYCCHM,
JAIOMIUX BO3MOXKHOCTH NMPHUOOPECTH OIBIT BEJAEHUS KOHCTPYKTHBHOIO JIHAJIOTA;
I'PYIIIOBOM pabOThI, KOTOpasi YUYUT CTPOUTH OTHOIIICHHS U JeHCTBOBATh B KOMaH/IE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIICHUS;

- TOOYXJeHHe OO0yJarmmXxcs COOII0aTh HOPMBI IIOBEICHHS, MpaBUiIa
OOIIIEHHS CO CBEPCTHUKAMU U TIeJJarOTHUYECKUMH paOOTHUKAMHU, COOTBETCTBYIOIIIHE
YKJIay IIKOJIBI, YCTAHOBJICHUE U MOACPIKKY T00pOoKeTaTeIbHOU aTMOCc(ephl;

- OpraHM3aliMi0 HACTaBHUYECTBA MOTHBUPOBAHHBIX W HPYJAUPOBAHHBIX
oOydJarommuxcs HaJl HEYCMEBAIOIMUMH OJHOKJIACCHUKAMHU, B TOM YHCIIE C OCOOBIMU
00pa3oBaTeIbHBIMU  TOTPEOHOCTSAMH, JIAFOIIETO  OOYYAIOMHUMCS  COIHAIBHO
3HAYMMBIN OMBIT COTPYJHUYECTBA U B3aUMHOW [TOMOIIIH;

- UHULUUHUPOBAHME W TOIJEPKKY HCCIEIOBATEIbCKON NEATEIIbHOCTH
00ydJaromuxcs, TIAHUPOBAHUE W BBIMOJHCHHE WHIAWBUIYAIbHBIX M TPYIIIOBBIX
MIPOEKTOB BOCIIUTATEILHON HAMIPABIEHHOCTH.

Pe3ynbTaThl €UMHCTBA yUeOHOM U BOCIIUTATENBHOUN €SI TENLHOCTU OTPAKEHBI
B pazzene pabodeil mporpaMMbl «JIMYHOCTHBIE PE3yNbTAThl U3YYCHHS y4eOHOTO
Kypca «BeposiTHOCTb U CTaTUCTHKA» HA YPOBHE OCHOBHOT'O 00111€T0 00pa30BaHUs».

HEJA U3YYEHUSA YYEBHOI'O KYPCA



VYuebHbiii kypc «BepoaTHOCTH M CTaTUCTHKa» 0a30BOTO YpPOBHS SIBISETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca 0a30BOTrO ypOBHS
ocHOBHOU mmikosbl. Kypc mpeaHazHaueH s (GOpMUpOBaHUS Yy OOyYarolmuXcs
CTaTUCTUYECKON KYJIbTYpbl W IIOHUMAHHUS POJM TEOPUM BEPOSATHOCTEM KakK
MaTeMaTU4YeCKOr0 MHCTPYMEHTA JJIsl U3YyUCHHS CIyYallHBIX COOBITUH, BEJIMUUH U
npoueccoB. Ilpu m3yueHum Kypca oOoramiaroTcsi NPEACTaBICHUS YYalluXcs O
METOJAX UCCIEIOBAHNUS U3MEHUYUBOIO MUPA, pA3BUBACTCS IOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTH MAaTEMAaTHYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOW YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Conepxkanue Kypca HamnpaBJIC€HO Ha 3aKpPEIUICHUE 3HAHWM, MOJYyYEHHBIX MpHU
M3YyYEHUU KypCa OCHOBHOW IIKOJIBI U HA PA3BUTHUE MPEACTABICHUN O CIyYaWHBIX
BEJIMYMHAX U B3aUMOCBS35X MEXKIY HUMHU HA BaXHBIX ITPUMEPAX, CHOKETHI KOTOPBIX
MMOYEPIHYTHI U3 OKPYKAIOIIET0 MUPA.

B cooTBeTcTBHMM ¢ yKa3aHHBIMU IIEISIMH B CTPYKType y4eOHOro Kypca
«BeposiITHOCT, M CTaTHCTHKA» CpeAHEH IMIKOJIbI Ha 0a30BOM YPOBHE BBIJICIICHBI
CIIEIyIOIIMEe OCHOBHBIE cojepKaTenbHble NUHUU: «Ciy4ailHble COOBITHS H
BEPOSTHOCTHY, «CiTydaliHbIe BEJIMUUHBI U 3aKOH OOJIBIIINX YUCETD».

Baxuyro dacTte Kypca 3aHMMaeT M3y4YEHHUE TE€OMETPUYECKOro W
OMHOMMAIILHOTO pacIpeiesIieHui U 3HAKOMCTBO C MX HETIPEPHIBHBIMU aHAJIOTaMU —
[I0OKA3aTEJIbHBIM U HOPMAJIBHBIM PacpecICHUSMU.

Conepxanue muHuK «CiaydaiiHble COOBITUS U BEPOSITHOCTUY CIY>KUT OCHOBOM
st (opMuUpoOBaHMS TIPEACTABICHUN O paclpeiesieHud BEpPOATHOCTEH MEXIy
3HAUEHUSMH CITyYalHBIX BEIIMYWH, a TaKXKe 3Ta JTUHUS HeoOXonuMa Kak 0aza s
U3YYCHHsI 3aKOHA OOJBIINX Ynced — QyHAaMEHTAIBHOTO 3aKOHA, IEHCTBYIOIETO B
pUPOJIE U OOIIECTBE U UMEIOIIETO MaTeMaTHuecKyo (popmanuzainuio. CaMm 3aKoH
OONBIIMX YHMCEN TMPEAJIaraeTcsi B O3HAKOMUTENbHOW (opMe C MUHUMAIbHBIM
MCIIOJIb30BaHUEM MaTeMaTH4YEeCKOro ¢hopMann3ma.

TeMbl, CBsSI3aHHbIE C  HEOPEPBIBHBIMH  CIyYalHBIMU  BEJIMYMHAMM,
AKLIEHTUPYIOT BHUMAHUE IIKOJIBHUKOB HA ONHWCAHUM W HW3YyYCHUU CIIyYalHBIX
SBJIICHUN C TIOMOIIBIO HEMpPEphIBHBIX (PyHKIMH. OCHOBHOE BHUMAaHUE YyNEISAETCS
[I0KA3aTEeIbHOMY U HOPMAJIBHOMY PACIIPEACICHUAM, IPU 3TOM MPEAIOIaracTcs
03HAKOMUTEIHHOE N3yUYeHUE MaTepuala 06e3 10Ka3aTeIbCTB MPUMEHIEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue kypca «BeposiTHOCTh U CTATUCTHKA» Ha OA30BOM YPOBHE OTBOIUTCS
1 9ac B HeIeNMIO B TEUEHHUE KAXKOTO rojia 00ydeHus1, Bcero 68 ydeOHBIX 4acoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C TMOMOIIBI0 Tabnui, u auarpamm. CpenHee
apudMeTHUeCcKOoe, MeJIuaHa, HauOoJblllee U HAUMEHbIIee 3HAYCHMs, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCcx0/bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30cTh 4acTOTHI U
BEpPOSATHOCTU cOOBITUM. CiydyallHbIEC ONBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
coObITUAMHU. BeposiTHOCTH  COOBITMHE B ONBITaX C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJl COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. J{uarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTh. YMHOXKEHHUE BEPOSITHOCTEH. [lepeBO Cly4yalHOTO
skcriepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

KombunaTopHoe npaBuiio ymHoxeHus. [lepectanoBku u pakropuan. Yucmo
couetranuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHbIii ciydaiiHbId ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanusa. Cepuss HE3aBUCUMBIX UCIHBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  [uarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYUH: MAaTEMaTHYECKOE
0XKMJAHUE, NHCIEPCHUs W CTaHJAPTHOE OTKIOHEHHWE. [IpuMmepsl npuMeHEeHUs
MAaTEMaTHYECKOr0 OKUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
MatemaTudeckoe OXHIaHWEe OMHAPHOW CIydalHOW BeNIWYMHBI. MaTeMaThdeckoe
0’KMJAHUE CYyMMBI CIIy4YalHbIX BEJIMYUH. MaTeMaTnuecKkoe 0KUJaHUE U JUCTIEPCUS
F€OMETPUUECKOTO U OMHOMHUAIIBHOTO paclpeiesICHH.

3akoH OOJBIIMX YHCEI W €ro pojb B HaykKe, NPUPOJEC M OOIICCTBE.
Br160po4HbIN METOT UCCIEAOBAHMIM.

[Iprmepsl HENpPEPBIBHBIX CIy4YalHbIX BedWYdH. [loHsATHE O T™IIOTHOCTH
pacnpeneneHus. 3agayu, NPUBOASAIINAE K HOPMaIIbHOMY pacripenenenuto. [lonstue
0 HOPMAaJIbHOM pacHpeAeICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro TmpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM JTyXOBHBIX [IEHHOCTE POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHUYeCKUe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaITpaBJIECHHOCTH .

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUEHTAIIMEH Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUMU JJIsl pellleHHs] 3a1ad B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAayKM U  OOIICCTBEHHOW TMPaKTUKHU, TMOHUMaHHEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJISTh MPOCKTHYI) W HUCCIEIOBATEILCKYIO JICSATEILHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO IpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YVHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposanue 0a308blIX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
MEmo008  NO3HAHUSL ~ OKPYICAujeco  Mupda,  NpUMeHeHue  JI02UYEeCKUXx,
uUcce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEeJICICHNs] ~ TOHSATUH; YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
yTBEpUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
nmpoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7S BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIFOU€HHH, YMO3aKIFOUEHU 110 aHAJIOTUU;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHSI Y BBIBOJIBI;

e BBIOMpATH crmoco0 penieHus ydyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
(GbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTUBOPEUHE, MPoOIeMYy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBICHMS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENILHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIlECcCa, a TAKXKE BBIJIBUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIATH Je(DUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLCHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMH
U LIeJIIMH OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MHCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy PELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pELIeHMs; COIMOCTAaBISATh CBOM CYXKIEHHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJIeIOBaHUs, MPOEKTA; CAMOCTOSTEIHHO BHIOUPATh (DOPMAT BBHICTYIIICHUS
¢ Y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIh30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUYTbHOMN
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH, IUIAHUPOBATh  OPraHM3allMi0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJIHATH CBOI YacThb pabOThl U
KOOPJIUHUPOBATH CBOM JIEHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

3) Yuusepcanvuvie pezyiamuensle oeticmeusi, obecneuusarom hopmuposanue
CMbICIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOS IUYHOCTIU.

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHHS 33]1a4d, BEIOUPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIINXCSI PECYPCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HAaBBIKAMHU TO3HABATENbHOW pedJIeKCUM KaK OCO3HAHUS
COBEpILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIiecca U pe3ybTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH [IPU PELIEHUH 3a4a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa L€ U YCIOBUSM, OOBACHSITH
NPUYUHBI JTOCTH)KEHUS WIM HEAOCTHIKECHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



10 KVIACC

Yurtath U CTPOUTH TAOIUIIBI U AUATPAMMBI.

OnepupoBaTh NOHATUIMU: cpeiHEE apu(PMEeTUUECKOe, MeIMaHa, HauboJblee,
HaWMEHBIIEE 3HAYCHHUE, pa3Max MacCHBA YUCIIOBBIX JAHHBIX.

OnepupoBaTh NOHATHSAMU: CIYYaillHBIM SKCIEPUMEHT (OMBIT) W CIIy4ailHOE
coObITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIM HCXOJ) CIY4alHOI'O OIbITA;
HaXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIyYailHBIMU COOBITHSIMH,
HaXOAUTh M CPABHUBATH BEPOSTHOCTH COOBITUH B HW3YUYEHHBIX CIIyYalHBIX
DKCHEPUMEHTAX.

Haxoaute 1 popMynrpoBaTh COOBITHS: IEpECEUCHUE U OOBEUHEHUE TAHHBIX
COOBITHI, COOBITHE, NPOTUBOMOJOKHOE JAaHHOMY COOBITHIO; TOJIb30BATHCS
auarpaMMamu Jitiepa u GopMyIIoN CI0KEHHS BEPOSTHOCTEH MpHU PEeIIeHUH 3a/1a4.

OnepupoBaTh MOHATUSIMU: YCJIOBHAsl BEPOATHOCTh, HE3aBHCHMbIE COOBITHS;
HaXOJUTh BEPOSTHOCTU C MOMOIIBIO MpaBUJIa YMHOXKEHHS, C MOMOUIBIO JEpeBa
CIIy4alHOTO OIBITA.

[TpumeHsaTh KOMOMHATOPHOE MTPABWIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh MNOHATUSMH: HCIBITAHUE, HE3aBUCHUMBIE HWCIBITAHUS, CEpUs
UCIBITAHUM, yCleX MW HeyJaya; HaXOAUTh BEPOSTHOCTH COOBITUNA B CEpHUH
HE3aBHCHUMBIX HCIIBITAHUHN IO IEPBOTO yCIeXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
cepuM ucnbplTaHui bepHysuy.

OnepupoBaTh  MNOHATUSIMU:  CiIy4yailHas  BEJIMYMHA,  pacIlpelesieHue
BEPOSITHOCTEHN, UarpaMmma pacrpeeacHusl.

11 KIJACC

CpaBHUBaTh  BEPOATHOCTH  3HAUYECHUW  CIy4yallHOM  BEJIMYUHBI  TIO
paclpeeNIEHUIO WM € IIOMOIIBIO TUArPaMM.

OnepupoBaTh MOHATHEM MATEMATUYECKOT'O OKHUJIAHUS; IPUBOJUTH PUMEDHI,
KaK IMPUMEHSAECTCS MATEMATHYECKOE OXKHUJIAHUE CIy4YaliHOM BEJIIMYMHBI HAXOIAUTH
MAaTEMaTHYECKOE OXKUIAHUE 10 JAHHOMY PACIPENCIICHHUIO.

Nmets mipeicTaBieHne 0 3aKOHE OOJIBIITUX YHCE.

NmeTp npencraBneHUEe 0 HOPMAJIBHOM PACIIPEICICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM nudpoBbie
Ne i/ P Kourpoububie | IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypchbl
1 [peacTaBneHne NaHHBIX U ONUCATEIbHAS 4 https://math-ege.sdamgia.ru/
CTaTHCTHKA
CryuaifHbIe OTBITBI M CITy4allHbIE COOBITHS, https://math-ege.sdamgia.ru/
2 OTIBITHI C PABHOBO3MOKHBIMU 3 1
3JIEMEHTAPHBIMHU UCXOIaMHU
3 Omneparuu HaJ COOBITHUSAMHE, CIIOKEHUE 3 https://math-ege.sdamgia.ru/
BEPOSITHOCTEN
YcnoBHast BEPOSTHOCTb, ICPEBO https://math-ege.sdamgia.ru/
4 CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM 6
BEPOSATHOCTH U HE3aBUCHMOCTH COOBITHH
5 DneMeHTbl KOMOMHATOPUKH 4 https://math-ege.sdamgia.ru/
6 Cepuu 1ocienoBaTeIbHbIX UCTIBITAHUN 3 1 https://math-ege.sdamgia.ru/
7 CrydaliHble BEJIMYUHBI U PACTIPEIICIICHUS 6 https://math-ege.sdamgia.ru/
8 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 5 2 https://math-ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ pasi Konrpoabubie | Ilpakrnyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchl
1 MaremaTudeckoe 0XHIaHNE CIyJaiHO 4 https://math-ege.sdamgia.ru/
BCINYNHBI
) Jlucrniepcus ¥ CTaHIAPTHOE OTKIIOHCHUE 4 1 https://math-ege.sdamgia.ru/
CIy4aiHOM BEJIMYHHBI
3 3aKOH GOBIINX HCe 3 1 https://math-ege.sdamgia.ru/
4 HenpepbiBHBIE CiTyyaifHbIe BEINYNHBI ) https://math-ege.sdamgia.ru/
(pacmipenenenusi)
5 HopMaltbHOE PACTIPE/IeNeHHs 2 1 https://math-ege.sdamgia.ru/
5 IToBTOpEHUE, 0000IICHUE U 19 5 https://math-ege.sdamgia.ru/
cucTeMaTH3alys 3HaHUi
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

[IpencraBneHne JaHHBIX C TOMOIILIO TAOIHI]
U TUarpaMm

https://math-ege.sdamgia.ru/

Cpennee apudmerndeckoe, MeraHa,
HauOOJIbIIIee U HAMMEHbIIICE 3HAYCHHUS,
pa3Max, Tucrepcusi, CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

https://math-ege.sdamgia.ru/

Cpennee apudmeTndeckoe, MearaHa,
HanOoJIbIIIee U HANMEHBIIIEE 3HAYCHNS,
pa3max, IUCTIepCHsl, CTAaHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

https://math-ege.sdamgia.ru/

Cpennee apudmerrueckoe, MeMaHa,
HanOOJIbIIICe U HANMEHbIIICE 3HAYCHUS,
pa3max, TUCIepCHsl, CTAaHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

https://math-ege.sdamgia.ru/

CrnyyaitHble SKCIEPUMEHTHI (OTIBITHI) U
ciydaifHble COOBITHS. DJIeMEHTapHbIC
COOBITHS (MCXO/IBI)

https://math-ege.sdamagia.ru/

BeposTHOCTh CIydaitHOro cOOBITHSL.
BeposiTHOCTH COOBITHIA B OTIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSIMH

https://math-ege.sdamagia.ru/



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

BeposTHOCTB CITy4aiiHOTO COOBITHSI.

7 https://math-ege.sdamgia.ru/

[TpakTudeckas pabora

Omnepanuu Haj COOBITUSMHE: TIEPECCUCHHE, https://math-ege.sdamgia.ru/
8 00beTMHEHNE COOBITHIA, IPOTUBOTIOIOKHEIE

coObrTHs. Inarpammel Diinepa

Omneparnuu HajJ COOBITUSMHE: MTEPECCUCHHE, https://math-ege.sdamgia.ru/
9 00beTUHEHHE COOBITHIA, IPOTUBOTIOIOKHBIC

coObITus. [luarpamMmmel Ditniepa
10 dopmyra cIoKeHUS BEPOSTHOCTEH https://math-ege.sdamgia.ru/

YcmoBHast BEPOATHOCTh. Y MHOKEHHE https://math-ege.sdamgia.ru/
11 BeposITHOCTEHN. JlepeBo ciydyallHOro

IKCIIEPUMEHTA

YcmoBHast BEPOSATHOCTD. Y MHOXKCHHE https://math-ege.sdamgia.ru/
12 BEpOSATHOCTEH. JlepeBo cirydaiftHOTO

AKCTIEPUMEHTA

YcoBHast BEPOATHOCTh. Y MHOKEHHE https://math-ege.sdamgia.ru/
13 BEpOSATHOCTEH. JlepeBo cirydaifHOTO

IKCTIEPUMEHTA
14 dopmyia MoJHOM BEPOATHOCTH https://math-ege.sdamgia.ru/
15 dopmyra MOJTHONU BEPOATHOCTH https:/math-ege.sdamgia.ru/
16 dopmyiia MOJTHON BEPOSITHOCTH. https://math-ege.sdamgia.ru/

He3zaBucumbie coObITHS
17 KoHTpossHas pa6oTa https://math-ege.sdamgia.ru/
18 Kom06uHaTOpHOE MPaBUIIO YMHOKEHUS https://math-ege.sdamgia.ru/



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
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https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
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https://math-ege.sdamgia.ru/

https://math-ege.sdamagia.ru/

19 [lepecTanoBkU U (akTOpUa
20 UHeio coueTanmil https://math-ege.sdamgia.ru/
21 Tpeyronbauk [Tackans. @opmyna OuHOMA https://math-ege.sdamgia.ru/
HeroTona
buHapHbIii ciryqaliHBIN OMBIT (UCTIBITAHKE), https://math-ege.sdamgia.ru/
27 ycriex ¥ Heynada. He3aBuCHUMbIe UCTIBITaHMS.
Cepust HE3aBUCHUMBIX UCIIBITAHUH JIO TIEPBOTO
ycrnexa
23 Cepus He3aBUCUMBIX HcTbITaHUI bepHymim https://math-ege.sdamgia.ru/
Cepust HE3aBUCHUMBIX HUCIIBITAHUH. https://math-ege.sdamgia.ru/
24 [IpakTnueckas paboTa ¢ UCIOIb30BAaHHEM
ANIEKTPOHHBIX TAOJIHUIIT
o5 Cryuaiinas BenamHa https://math-ege.sdamgia.ru/
26 Pacnpeneneuue BeposTHOCTEH. J[narpamma https://math-ege.sdamgia.ru/
pacrpeeneHust
27 CyMMa 1 TIpOU3BEICHUE CITyJalHBIX BETMYMH https://math-ege.sdamgia.ru/
28 CyMMa U TIpOU3BEICHUE CITyYalHBIX BETMYMH https://math-ege.sdamgia.ru/
29 [Ipumepsl pactpeeieHuid, B TOM YHCIIe https://math-ege.sdamgia.ru/
reOMETPUIECKOE U OMHOMHUATLHOE
30 [Ipumepsl pactpeieieHHi, B TOM YHUCIIe https://math-ege.sdamgia.ru/
reOMeTpUYecKoe M OMHOMUAIILHOE
31 [ToBTOpEHue, 06001IeHNE U cCUCTeMaTU3alIUs https://math-ege.sdamagia.ru/

3HAHUH
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[ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3AIIUS

https://math-ege.sdamagia.ru/

32 b 1
3HAHUU
33 Hrorosas koHTpoOJIbHAS paboTa 1 https://math-ege.sdamgia.ru/
I1
34 OBTOPGHI/IG, 0000I1IeHNE U CUCTEMATHU3ALIMS 1 https://math-ege.sdamaia.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTpOoHHbIE I POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

[ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS
3HaHUH. CiydaiiHble ONBITHI U BEPOSTHOCTU
ciydaiiHbIX coObITHI. Cepun HE3aBUCUMBIX
HCTIBITAaHU

https://math-ege.sdamgia.ru/

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. CiydaifHble ONBITHI U BEPOSTHOCTU
ciydaifHbIX coObITHI. Cepun He3aBUCUMBIX
HCTIBITAaHUI

https://math-ege.sdamgia.ru/

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HaHui. Cy4dailHbI€ ONBITH U BEPOSITHOCTH
CTyJaitHbIX cOOBITHH. Cepun He3aBUCUMBIX
HCTIBITAaHUU

https://math-ege.sdamgia.ru/

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui. Ciy4dailHbIe ONBITH U BEPOSITHOCTH
CyJaiHbIX coObITHH. Cepun He3aBUCUMBIX
HUCTIBITAaHUI

https://math-ege.sdamgia.ru/

[Ipumepbl mpuMEHEHUsI MaTEMaTUYECKOTO
OKUJaHUs (CTpaxoBaHHe, JOTEpest)

https://math-ege.sdamagia.ru/

MaremaTudecKkoe OKUJIaHuE CYMMBI
CJ'IyLIaI‘/'IHLIX BCINYNH

https://math-ege.sdamagia.ru/

MareMatnyeckoe 0KUIaHUE
reOMEeTPUYECKOro 1 ONHOMUAIBHOTO
pacrpeneneHun

https://math-ege.sdamagia.ru/



https://math-ege.sdamgia.ru/
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MareMaTH4eCKOe OXKHUIaHHE

https://math-ege.sdamagia.ru/

8 rCOMETPUYECKOT0 U OMHOMUATBHOTO
pacrpeneneHuin
9 Jlucriepcusi ¥ CTaHIAPTHOE OTKIIOHCHUE https://math-ege.sdamgia.ru/
10 Jlucriepcust ¥ CTaHAapPTHOE OTKJIOHEHUE https://math-ege.sdamgia.ru/
11 Jlucriepcuu TeOMETPHYECKOTO U https://math-ege.sdamgia.ru/
OMHOMUAIBHOTO paclpeaeIeHUs
12 [MpakTrueckas paboTa ¢ UCHOJIb30BAHHEM https://math-ege.sdamgia.ru/
AIIEKTPOHHBIX TAOJIHUII
13 3aKkoH 00JIBIIKMX Yucell. BeIOOpoUHbIi https://math-ege.sdamgia.ru/
METOJ UCCIIEJOBaHUN
1 3aKoH OOJBIIKMX Yncell. BeIOOpOUYHBII https://math-ege.sdamgia.ru/
METOJ UCCIEJOBaHUN
15 [IpakTryeckas paboTa ¢ HCIIOJIb30BaHHEM https://math-ege.sdamgia.ru/
ANIEKTPOHHBIX TAOJIHUIIT
16 Hroropas koHTpoJIbHAs paboTa https://math-ege.sdamgia.ru/
ITpuMepbl HEMTPEPBIBHBIX CIyYalHbBIX https://math-ege.sdamgia.ru/
17 Benn4uH. OYHKIMS UIOTHOCTH
pacnpezenenus. PaBHoMepHOe
pacrpesiesieHie U ero CBONCTBA
[TpumMepbl HENTPEPBIBHBIX CIyYaliHbBIX https://math-ege.sdamgia.ru/
18 Benn4uH. OYHKIHS TUIOTHOCTH

pacnpenenenus. PaBHoMmepHoe
pacrpeseneHue U ero CBoucTBa
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19

3anauu, NpUBOAALINE K HOPMAIBHOMY
pacnpeneneHnio. OyHKIUS TIOTHOCTH U
CBOMCTBa HOPMAJILHOTO pacHpeesIeHus

https://math-ege.sdamagia.ru/

20

[IpakTrdeckas paboTa ¢ HCIIOIH30BAHHEM
AIEKTPOHHBIX TAOJIHII

https://math-ege.sdamagia.ru/

21

[ToBTOpEHUE, 0000IICHNE U
cCUucremMatTu3anus sganui. OnncareisHas
CTaTUCTHUKA

https://math-ege.sdamagia.ru/

22

[ToBTOpEeHue, 0600IICHNE U
cCucremMatu3anus sgaaui. OnncareisHas
CTAaTUCTHUKA

https://math-ege.sdamgia.ru/

23

[ToBTOpenue, 0600MIIEHNE U
cucTeMaru3anus 3HaHui. OTBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU
COOBITHAMHU

https://math-ege.sdamgia.ru/

24

[ToBTOpEeHue, 0600IICHNE 1
cucreMatu3anys 3HaHui. OIIBITHI C
PaBHOBO3MO>KHBIMHU AJIEMEHTAPHBIMU
COOBITHSIMH

https://math-ege.sdamgia.ru/

25

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaru3alus 3HaHuii. Berancnenue
BEPOSITHOCTEH COOBITHII C MPUMEHEHUEM
¢dbopmyn u rpaduIECcKIX METOJIOB
(koopauHaTHas psiMasi, IepeBo,
nuarpamma Jiepa)

https://math-ege.sdamgia.ru/

26

[ToBTOpEHue, 06001mIEeHNE U
cucTeMaTH3alus 3HaHui. Beraucienue
BEPOSITHOCTEH COOBITHII C MPUMEHEHUEM
dbopmyn u TpadUIECKIX METOIOB

https://math-ege.sdamagia.ru/
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(koopauHaTHas npsMasi, JEPEBO,
auarpaMmma Jusepa)

27

[ToBTOpEHUE, 0000IICHNE U
cucTeMaTu3alus 3HaHuil. Beruucnenue
BEPOSATHOCTEH COOBITHI C IPUMEHEHNEM
dbopmyi U TpadUIECKIX METOIOB
(koopaMHaTHas IpsMasi, 1epeBo,
auarpaMma Jumepa)

https://math-ege.sdamgia.ru/

28

[ToBTOpEeHue, 0600IICHNE U
cucTeMaTu3anys 3HaHui. Beranciienne
BEPOSITHOCTEHN COOBITHI C MPUMEHEHNEM
dhopmyn u rpaduuecKrX METOI0B
(KkoopaMHAaTHas HpsMasi, 1epeBo,
auarpaMma Jusepa)

https://math-ege.sdamgia.ru/

29

[ToBTOpEeHue, 0600IICHNE 1
cucrtemaTusanus 3HaHuil. CinydaitHeie
BEJIMYUHBI M pacIpeiesieHus

https://math-ege.sdamgia.ru/

30

[ToBTOpEeHUE, 0600IICHNE 1
cucrtemaTusanus 3Hanuil. CinydaitHeie
BEJIMYUHBI M pacIpeiesieHus

https://math-ege.sdamgia.ru/

31

[ToBTOpEeHUE, 0600IICHNE 1
cucreMarus3anus 3HaHui. MareMaTndeckoe
0’KMJIaHHUE CITy4YallHOW BEJIMYUHBI

https://math-ege.sdamgia.ru/

32

[ToBTOpEHUE, 0000IICHNE 1
cucTeMaTu3anys 3HaHui. MateMaTH4eCcKoe
0KUJAHUE CIIYYaHOU BEJIMYMHBI

https://math-ege.sdamagia.ru/

33

Htoropas KOHTPOJIbHAasA pa60Ta

https://math-ege.sdamagia.ru/
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[ToBTOpEHue, 0600ImIEeHNE U
CHUCTeMaTU3alUs 3HAHUN

https://math-ege.sdamagia.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://math-ege.sdamgia.ru/

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbI CpeiHero o01ero o0pa3oBaHus
pe3yJibTara
6 Teopust BEposSTHOCTEW U CTaTHCTHUKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
OnepupoBaTh NOHATUAMHU: CpeAHee apudMeTH4ecKoe, MeuaHa,
6.2 HauOoJbIlIee, HAWMEHBIIEe 3HAYCHHWE, pa3Max MacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh TMOHATUSAMHU: CIy4YalHBI OKCHEPUMEHT (OMBIT) H
ClIyJaiiHOe COOBITHE, PJIIEMEHTapHOE COOBITHE (DIEMEHTApHBIA MCXO.)
6.3 CIlyyallHOrO  OIbITA; HAXOAWUTh BEPOATHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMU CITy4ailHBIMHU COOBITHSIMU, HAXOIUTh U CPAaBHUBATH
BEPOATHOCTH COOBITUH B U3YUYEHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxomute u popmynupoBaTh COOBITHS: TepeceueHrne U 00beTMHCHUE
6.4 JAHHBIX COOBITHM, COOBITHE, MPOTHUBOTIOJIOKHOE AAHHOMY COOBITHIO;
' [OJb30BaThCA  AuarpamMmamu  Oiepa U (QOpMYNIOH  CIIOKEHUS
BEPOSATHOCTEH IIPU PELIEHUU 3a/1a4
OmnepupoBaTh IOHATUSAMH: YCIOBHAs BEPOATHOCTb, HE3aBUCHMBIE
6.5 COOBITHUS; HAXOAUTh BEPOSITHOCTH C NOMOIIBIO IPaBUJIa YMHOXKEHHUS, C
HOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATH KOMOMHATOPHOE MPABWIIO YMHOXKEHUS IPU PELLIEHNH 337134
OmnepupoBaTh MOHATUSMH: HCHBITAHUE, HE3ABUCUMBIE HCIIBITAHUS,
6.7 cepusl UCHBITAaHUM, ycIlleX U Heylaya; HaXOJAUTh BEPOSTHOCTH COOBITHIA
' B CEPUM HE3aBHCHMBIX HCIBITAHUN /O TEPBOIO YCIEXa, HaXOAWUTh
BEPOSATHOCTH COOBITUI B cepuu ucnbiTanuil bepHynnu
6.8 OnepupoBaTh MNOHATUSAMU: CllydaiiHas BEIUYMHA, PACIPENCICHHE

BEPOATHO CTCI\/'I, AuarpamMma pactpeaciIiCHUA

11 KVIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM

NpoBepPsIeMOro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpelHero o01mero 00pa3oBaHus
pe3yJbTara
) Teopus BeposTHOCTEN U CTaTUCTUKA
51 CpaBHHMBaTh BEPOATHOCTH 3HAYCHHM CIy4ailHOM BEIWYUHBI TIO
' pacnpeesIeHUIO WIH C TOMOUIBIO JHarpaMM
OnepupoBaTh MOHSITHEM MaTEMATUYECKOTO OKUIAHUS, IPUBOIUTH
59 MpUMEpPbl TOTO, Kak TIPUMEHSETCS MaTeMaTHuecKoe O0XKHMJIaHUue
' CIIydallHOM BEJIMYUHBL, HAXOJUTh MAaTEMaTHYECKOE OKUIAHHUE II0
JTAHHOMY pacipeesIEHUIO
5.3 Nmets npencraBieHre 0 3aKOHE OOJIBIITUX YHCEeT
5.4 HNmets npencraBieHre 0 HOPMaIbHOM PaclpenesIeHHN




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
Kon
6 Teopust BeposSTHOCTEH U CTATUCTUKA
[IpencraBnenne JaHHBIX C TOMOIIBIO Tabmun, u  auarpamm. Cpemnee
6.1 apudMeThyecKoe, MeauaHa, HauOoJIblllee W HaMMEHBIIEe 3HAYCHHS, pa3Max,
JCTIEPCHUs M CTaHJIaPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OpOB
CrnyyaiiHble SKCIIEPUMEHTHI (OMBITBI) U CIy4allHble COOBITHSA. DJeMEHTapHbIE
coObITHs (HMCcx0nbl). BeposTHOCTH ciydailHOTO COOBITHS. Binu3ocTh 4acToThl M
6.2 BEPOSATHOCTH COOBITUI. CTydaifHbIE OTIBITHI C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMHU
coObITUsMH. BeposTHOCTH  CcOOBITMIA B OMBITaX C  PaBHOBO3MOXHBIMHU
AJIeMEHTAPHBIMH COOBITUSIMHU
6.3 Onepauuy Hajx CcOOBITUSAMHU: TIepecedyeHue, OObeTUHEHHE, MPOTUBOMOJIOKHBIE
' coOpITus. [lnarpammel Ditniepa. @opmyra CII0KEHUST BEPOSITHOCTEH
6.4 VYcnoBHasi BEPOSTHOCTh. YMHOXXEHUE BEpOSITHOCTEW. JlepeBo ciydalHOro
' skcriepuMenTa. dopmyrna mosHOM BeposiTHOCTH. HezaBucruMbie COOBITHS
65 KomOunatopnoe mnpaBuno ymHoxkenus. llepectaHoBku u ¢dakropuan. Ywucno
' coueranuii. TpeyronpHuk [Tackans. @opmyna bunoma HeroToHa
bunapHbplii cioydaliHbI OmBIT (MCIBITAHUE), ycIeX M Heynada. HesaBucumbie
6.6 ucneiTanug. Cepusi HE3aBUCHMBIX HCIBITaHUM A0 mepBoro ycmexa. Cepus
HEe3aBUCHMBIX UCTIbITaHuN bepHymn
Cnyuaiinas BEITUYMHA. Pacnipenenenue BEPOSATHOCTEH. JHuarpamma
6.7 pacnpenenenusi. [Ipumepbl pacmpeneneHuil, B TOM YHCJIE TEOMETPHYECKOE U
OMHOMHUATBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN U CTATHUCTHKA




5.1

HucnoBble XapaKTEPUCTUKU CIYYAMHBIX BEIUYMH: MATEMATHUYECKOE OKHUAAHUE,
JIICTIEPCHS M CTAaHJAPTHOE OTKJIOHEHUE. [[puMepbl NprUMEHEHHSI MaTEMaTUYECKOTO
0XUJAHUs, B TOM YUCJE B 33/1a4ax M3 MOBCEAHEBHOW XU3HU. MaremMaTH4yeckoe
OKHJaHWEe OMHAPHOW CITydJalHOUW BEIMYMHBL. MaTeMaTHYeCKOe OKUIAHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTHUECKOE OKUIAHUE U TUCIIEPCUSI TEOMETPUUYECKOTO

1 OMHOMHMAIBHOTO pacIpeieIeHIH

5.2

3aKkoH OOJBIIMX YHCEN U €TO POJib B HayKe, MpUpoae U olmecTBe. BribopounsbIit

METO/I UCCIIEI0BAHUN

5.3

[IpuMepsl HENpepbIBHBIX  CIy4alHBIX BeaW4yuH. [loHATHE O IIOTHOCTH
pacrpenenenus. 3aj1a4y, IpUBOAAIINE K HOpMaIbHOMY pacnpenenenuto. [lonsatue

0 HOPMaJIbHOM pacIpe/ielICHuH




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3y/JbTaTaM OCBOCHUS
NPOBEPSIEeMOr0  OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 0o1ero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne meromamMu J0Ka3aTeNbCTB, QITOPUTMAMH PEIICHUS 3ajad;
yMeHHE (QOpMYyIUpPOBATH WU ONEPUPOBATh MOHATHUSMU: OIpEEIICHUE,
aKCHOMa, Teopema, CIEICTBUE, CBOMCTBO, INPH3HAK, IO0KA3aTENIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKH; IPUMEHSATH UX; YMEHHE (HOPMYIUPOBAThH
o0paTHO€ M TNPOTUBOIOJIOKHOE YTBEPXKACHHUE, NPUBOIUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIOJbB30BaTh MCETO[] MaTeMaTUUECKOU WHIAYKIUUA,
IMPOBOAWUTE A0KA3AaTCIIBHBIC PACCYXKACHUA ITPU PCIICHUHU 3aJila4, OLICHUBAThH
1 JIOTHUYECKYI0 IPAaBWIBHOCTb  pACCyKIEHUN; YMEHHE OIEepUpOBATH
MOHATUAMU: MHOXKCECTBO, ITOJAMHOKCCTBO, OICpallv HaJl MHOXKCCTBAMU,;
YMCHHC HUCITIOJIL30BATH TeOpeTHKO-MHO)I(eCTBeHHBIﬁ arrmapar JJIA
OImrMcCaHus pCaJIbHBIX MPOLECCOB U SIBJIEHUH U Ipu pC€IICHUU 3aaa4, B TOM
YHCIIe U3 JPYruX y4eOHBIX MPEIMETOB; YMEHHE OTIEPHPOBATH TIOHSATHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad Ha IIOCKOCTH; YMEHHE 33/1aBaTh
Y OMMCHIBATH Tpadbl pa3IMUYHBIMU CITOCOOAMHU; UCTIOJIB30BATh Tpadbl Mpu
peleHnn 3a1a4q

YMeHue omnepupoBaTh MOHSATHSAMH: HaTypallbHOE YHKCIO, IIeJI0€ YHCIIO,
CTENEeHb C LEIbIM NOKa3aTesieM, KOPeHb HaTypallbHON CTETIEHHU, CTETIEHb C
palMoOHaIbHBIM MOKA3aTeIeM, CTEEeHb C JIHCTBUTENIBHBIM MOKa3aTelNeM,
jgorapudm 4YKcia, CUHYC, KOCHHYC M TAHT€HC IPOU3BOJILHOTO YHCIIA,
OCTAaTOK MO MOJYNIO, PAlMOHAIbHOE YHUCIO, HUPPALUOHATIBLHOE YHUCIIO,
MHOKECTBA HATYpaJbHBIX, LENbIX, PAlUOHAIBHBIX, JEHCTBUTEIbHBIX
Yycell; YMEHHE UCII0JIb30BATh MPU3HAKH AETUMOCTH, HAUMEHBIINHI 0OIIHii
JeNnuTeNb U HauMeHblllee ofliee KpaTHoe, anroputMm EBkimuaa mpu
peIlIeHnH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH MO3UIIMOHHBIMH CUCTEMAMHU
CUMCIICHHS;  YMEHHE  BBINOJHATH  BBIYUCICHHWE  3HAUYCHUH U
npeoOpa3oBaHus  BBIPAXKEHHH €O  CTENEHSIMU H  Jorapudmamu,
npeoOpa3oBaHus  JAPOOHO-pAllMOHATBHBIX  BBIPAXKEHUH;  yMEHHE
ONEepHpPOBaTh  MOHATHSMHU:  MOCJIEIOBATEIbHOCTh, apUpMeTHdecKas
nporpeccusi, reoMeTpuyeckasi IMporpeccHs, OeCKOHEYHO YyObIBarolas
reOMETpPUYECKas IMPOTrPEeccHsi; YMEHHME 3aJaBaTh I1OCIIEI0OBATEIBHOCTH, B
TOM 4YHCIIE€ C MOMOIIBIO PEKYPPEHTHBIX (OpMYJ; YMEHHE OIEepUpOBaTh
HNOHATHSAMU: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIIA,
MOJTy/lb U apT'yMEHT KOMIUIEKCHOTO 4Mcia, (GopMa 3alIMCH KOMITJIEKCHBIX
yucen (reoMeTpuyeckast, TPUroHOMEeTpruiecKas 1 aredbpanyeckas); yMeThb
MIPOU3BOUTE apu(METHUECKHe JEHCTBUS C KOMIUIEKCHBIMHM YHCIIaMH;




MIPUBOJIUTH IPUMEPHI UCIIOJIb30BAHMS KOMIIEKCHBIX YUCEIT; ONIEPUPOBATh
HNOHATUAMM:  MaTpuua 2x2  u  3%3, ompeaesnuTeidb  MaTpPHULIbI,
FE€OMETPUYECKUN CMBICIT ONIPEAETUTEINS

YMenue ONICPpUPOBATH IOHATHAMH: PALUOHAJIBHBLIC, HPPAIMOHAJILHEIC,
[I0Ka3aTelbHbIE, CTENEHHBIE, JIOrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHCHHA W HCPABCHCTBA, HUX CHCTCMbI, YMCHHUC OIICpHUPOBATH
HOHSTUSIMU: TOKJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHUE, YpPaBHEHHUE,
HEPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME pellaTbh YypPaBHEHMS,
HCpPaBCHCTBA M CHUCTEMBI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHHA, HCPAaBCHCTBA MW CHUCTEMBI C IapaMCTpPOM; IIPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, MX CHUCTEMBI JId PCIICHUA MAaTCMAaTUYCCKHUX
3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U peasibHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (PYHKIUS, UYETHOCTh (PYHKIIHH,
MEePUOUYHOCTh (PYHKIHUU, OTPAaHMYEHHOCTh (DYHKUHH, MOHOTOHHOCTb
(GyHKIMM, SKCTpeMYM (QYHKIHMH, HaubOoJsblllee U HaUMEHbIee 3HAUYeHUs
(GYHKIIMY HAa IPOMEXYTKe, HempepbiBHAsE (QYHKIUS, aCUMIITOTHI Tpaduka
(GbyHKIMM, TIepBast U BTOpas MpOM3BOAHAs (DYHKIIUH, T€OMETPUUYECKUN U
(¢u3nueckuif CMBICI TPOU3BOJHOM, MepBOOOpa3Has, OMNpeeTEHHBIN
UHTETpajl; yMEHHE HAaXOOUTh ACUMIOTOTHI rpaduka (QyHKIMM; yMEHHE
BBIUUCIATH  NPOU3BOAHBIE CYMMBI, IpPOU3BEAEHUS, YAacTHOIO H
KOMIO3MLIMU (DYHKIMH, HaXOAUTh YpaBHEHHE KacaTelbHOM K Tpauky
(GyHKLIMU; YMEHHE HAaXOIUTh MPOM3BOJHBIE 3JIEMEHTApHBIX (DYHKIMIA;
YMEHHUE HCIO0JIb30BaTh MPOU3BOJHYIO JUISl HCCIEAOBaHUS (DYHKIMIA,
HaXOJUTh HauOOJIbIIME M HAUMEHBIINME 3HAYCHUs (QYHKLIUH; CTPOUTH
rpauKd MHOTOWIEHOB C MCIIOJB30BAaHMEM amlapara MaTeMaTH4eCcKOro
aHaliu3a; NIPUMEHSATb IPOU3BOJAHYIO JJISI HAXOXKJICHHMS HaWIy4IlIero
peleHusl B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-IKOHOMMUYECKHX U
¢bu3nyeckux 3a7avax; HaXOJUTh IUIOIAAN U 00BEMBI (DUTYp C IOMOILBIO
UHTErpajia; MPUBOAUTH NPUMEPbl MATEMaTHUYECKOTO MOJEIUPOBAHUS C
HOMOILBIO U] depeHInanbHbIX YpaBHEHHH

YMenue onepupoBaTh NOHATUIME: TpapuK GyHKIUU, OOpaTHas QyHKIIHS,
KOMIO3uIUsl (QyHKIMNA, JUHEWHas (QYHKIMS, KBaJpaTudyHas QyHKIUS,
panuoHanbHass (DYHKIHMs, CTerneHHass (QYHKIHs, TPUTOHOMETPHUYECKHE
GyHKIMU, OOpaTHBIE TPUTOHOMETPUYCCKUE (YHKIIUH, MOKa3aTelbHAs U
aorapupmuueckast (GYHKIUH; YMEHHME CTPOUTb TIpapUKH H3Y4EHHBIX
(GyHKUMH,  BBINOJHATH  NpeoOpa3oBaHus  rpadukoB  (DyHKIMIA,
UCIIOJIb30BaTh TpadyKH sl U3y4EeHUs! MPOLECCOB U 3aBUCUMOCTEH, mpu
pelIeHnH 337a4d U3 JAPYIHX y4eOHbIX NMPEeIMETOBM 3a7ady U3 PEalbHOM
KHU3HU; BBIpaXKaTb (OPMYJIaMH 3aBHUCUMOCTH MEXIY BEIMYHUHAMU;
UCIIOJIb30BaTh CBOWCTBA M rpaduku QyHKUMH Ui pelieHus] ypaBHEHHI,
HEpaBEHCTB W 3aJay C IapaMeTpaMu; H300pakaTb Ha KOOPIUHATHOM
IUIOCKOCTU MHOXKECTBA PEIICHUH ypaBHEHMI, HEPAaBEHCTB U UX CUCTEM




YMeHue pemaTb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
MIPOLEHTHI, IOJM ¥ YacTH, Ha JABIKEHHE, paboTy, CTOMMOCTb TOBApOB H
yCIIyT, HAJIOTH, 33Ja4d U3 00JIaCTH YNpPaBIEHUS JIMYHBIMU U CEMENHBIMU
(uHaHCAMM); COCTABISATH BBIPAKEHHs, YPAaBHCHHs, HEPABEHCTBA U MX
CHUCTEMBI II0 YCIOBHIO 3aJa4yM, HMCCIEIOBATh IOJYYEHHOE DPCILICHUE U
OLICHUBAaTh IPABJONOJOOHOCTb PpE3yIbTATOB; YMEHHE MOJEIUPOBATh
peanbHblE CUTyallMM HA S3BIKE MATEMaTUKU; COCTABIIATH BBIPAXKCHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 3a7ja41, UCCIIEI0BATh
IIOCTPOCHHBIE MOJIEJIM C  HCIOJIB30BAaHUEM  amnapara  anreopsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUAMH: CpPelIHEE apuPpMETHIECKOe, MEIUaHa,
HauOoJIbIlIee U HAUMEHBIIIeE 3HAUCHHUS, pa3Max, JUCIIEPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHUCJIOBOTO0 Ha0Opa; yMEHHE H3BIIEKaTh, UHTEPIPETUPOBATH
“H(pOpMAIINIO, TPEICTABIICHHYIO B Ta0IUIAX, HA JUarpaMMax, rpadukax,
OTPAKAIOINIYIO CBOMCTBA PEAbHBIX MPOIIECCOB U SBJICHUI; TIPEICTABIIATH
WHPOpMAIIUIO C TOMOIIBIO TaONMWI] W JUarpaMM; HCCIEA0BATh
CTATUCTUYECKHE JaHHBIE, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METO/JIOB M 3JIEKTPOHHBIX CPEJICTB; rpad)UuECKU UCCIEA0BAThH COBMECTHBIE
HaOIIOZICHUS C TIOMOIIBIO TUArpPaMM PacCeMBaHUS M IMHEWHON perpeccuu

YMenue onepupoBaTh MOHATUSIMHU: CIy4alHBIM OMNBIT M ClydailHOE
coObITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMEHHME BBIYUCIIATH
BEpPOSITHOCTh C HCIOJIb30BAaHUEM TpapUuecKuX METOJO0B; MPUMEHSThH
(GbopMyIbl CIOXKEHUSI U YMHOKEHHsI BEpOATHOCTEH, (QOpMyiy MOIHOU
BeposATHOCTH, Gopmyny beprymm, komOuHaTOpHBIE (DAKTHI U HOPMYIIHI;
OIICHUBATh BEPOSATHOCTU pEATbHBIX COOBITUH; YMEHHE OIEepUPOBATH
HNOHSATUSIMU:  ClIlydaiiHash BEJIWYMHA, paclpeiiefieHue BEpPOSITHOCTEMH,
MaTeMaTHYeCKOoe OKHJIaHUE, TUCIEepPCUsT U CTaHAApTHOE OTKIOHEHHE
CllydailHOM  BeNMMYWHBL, (QYHKIUM pacHpelesieHus U IJIOTHOCTU
PaBHOMEPHOTO, TOKA3aTEIbHOTO M HOPMAJILHOTO pacIipe/ieIeHH; yMEeHHE
UCIIOJIb30BaTh CBOMCTBA U3YyUEHHBIX paCIpe/IeICHHUI s pelieHus 3a1ay;
3HAKOMCTBO C TMOHSTHUSMHU: 3aKOH OOJIBIIUX YHCEN, METObI BHIOOPOYHBIX
UCCIIEJIOBaHMM; YMEHHE TMPUBOAUTH MPHUMEPHl MPOSIBICHUS 3aKOHA
OOJBIIMX YHUCEN B MPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHUE
OTIEpUPOBAThH MOHATUSMU: COUETAHUE, NIEPECTAaHOBKA, YHCIO COYETAHUIA,
YHCIIO  TEepecTaHoBOK; OuHOM  HploTOHa; yMeHuUE  MPUMEHSTH
KOMOHMHATOPHBIE (PAKTHl M PACCYKIEHUS JUIsl PEIICHUs 3a]a4; OLICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHII; COCTABIATh BEPOSTHOCTHYIO MOJEINH U
UHTEPIPETHPOBATH MOTYIYCHHBII pe3ynbTaT

YMmenue onepupoBaTb IMOHATUAMH: TOYKA, IIpdAMasd, TIIJIOCKOCTbD,
IMPOCTPAHCTBO, OTPEC30K, JIY4, BEJIMUNHA YTJIa, IUTIOCKHUM yroi, )IByTpaHHLIfI
yroi, TpéXl"p&HHLII’I YroJj, CKpeuBaromuecs MnpsamMbIc, MapajjiCJIbHOCTb U
NECpHNCHAUKYIAPHOCTh IMPAMBIX U HHOCKOCTeﬁ, yroj MCExay IMpsIMBbIMU,
yrojia MeCExay HpﬂMOﬁ U IUIOCKOCTBIO, YIroJl MCKAY IIJIOCKOCTAMU,




paccTosiHie OT TOYKU JIO0 IUIOCKOCTH, PACCTOSIHUE MEXIY MPSIMbIMHU,
paccTosiHie MEXAY IJIOCKOCTSAMU;, YMEHHE UCIIOIb30BaTh MPHU PEIICHUU
3a/1a4 U3ydeHHbIC (DaKThl U TEOPEMBbI TUNIAHUMETPUU; YMEHHE OIICHUBATH
pa3Mepsl OOBEKTOB OKPYKAIOMIETO MHPA; CTPOUThH MAaTEMaTHYECKHE
MOJICJIM C TOMOIIBI0O T€OMETPUUECKHX TMOHATUA M BEJIMYMH, PEIIaTh
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a/1a4U

10

YMeHne onepupoBaTh MOHATHAMU: IUIOMAAs (UTYpPBL, 00BEM (UTYPHI,
MHOTOTPAaHHHK, TPAaBWJIBHBIA MHOTOTPAHHUK, CE€UYEHHE MHOTOTPAaHHHKA,
Ky0, mapajuienenures, Mpu3Ma, NUpamuna, QGurypa M TOBEPXHOCTb
BpallleHus, UIUHAP, KOHYC, Imap, cdepa, Iiomanb cepsl, IUIONaab
MOBEPXHOCTH MHUPAMUIBI, TPU3MBI, KOHYCa, HHUIMHIpA, 00BEM KyOa,
MPSIMOYTOJIBHOTO MMapajuIeNenuIe/ia, MUPaMUbl, MPHU3MBI, IMIMHApA,
KOHYyCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUCHHs KOHYCa W IMIMHApA,
napajyielbHble OCH WJIM OCHOBAaHHWIO, CEYCHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, NWINHIPA, KOHYCa, YMEHHE CTPOUTH CEYCHHUE
MHOTOTpaHHUKA, W300pakaTh MHOTOTPAHHUKH, (GUTYPHI U TOBEPXHOCTH
BpAIllEHNs, UX CEYCHHS, B TOM YHCIIE C MTOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOWCTBA T€OMETPHUYECKUX (PHUTYP, CAMOCTOSATEIHEHO
(hopMyITHPOBATh OTIPENIEIIEHUS H3Y4aeMbIX (DUTYp, BBIIBUTATH TUTIOTE3HI O
CBOWMCTBAaX M MpPHU3HAKAX TCOMETPUYECKUX (GUTYp, OOOCHOBHIBATHUIH
OTIpOBEpraTth MUX; YMEHHE MPOBOAUTH KiIacCHPUKAIMIO (Uryp 110
pa3NUYHBIM TIPH3HAKAM, BBINIOJIHATH HEOOXOJIMMBIC JOTIOJHUTEIbHBIC
MOCTPOCHHUS
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YMeHHe omnepupoBaTh TOHSATHSAMH: JIBIKCHHE B  IPOCTPAHCTBE,
napajuieIbHBIA MEPEHOC, CUMMETPHS Ha IUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOJ00Us, TOJ00HBIE (GUTYPBI, yMEHHUE
pacro3HaBaTh paBHbIC W TOAOOHBIE (HUTYPHI, B TOM 4YHCJIE B MPHUPOJIE,
UCKYCCTBE, QpXUTEKTYPE; UCTIOIH30BATh FTEOMETPUICCKUE OTHOIICHUS TIPH
peIlICHUH 3a/1a4; HAXOJUTh T'€OMETPHUCCKUE BEIUYMHBI (IJIMHA, YroJ,
IUIOIab, 00BEM) MPU PELICHUHU 3324 U3 JPYIHX Y4EOHBIX MPEIMETOB U
U3 pealbHOW KH3HH, YMCHHE BBIYHCISATh TNCOMETPUYECCKUE BEITHMYMHBI
(muHa, yroi, miIomanb, 00BEM, IUIOIMIAAb IMOBEPXHOCTH), HUCIIOJB3YS
U3y4eHHbIC (POPMYJIBI U METOJbI, B TOM YHCIIE: IUIOIIAh TOBEPXHOCTH
NUPaMUJIbI, IPU3MbI, KOHYCa, [IWIMHAPA, TIOMaas chepbl; 00bEM Kyoa,
IPSMOYTOJIBHOTO TapajuiesienuIeia, MUPaMUIbl, TPU3MBI, IIHIUHIPA,
KOHYCa, Il1apa; yMEHHe HaXOAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX QUTYP
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YMmenue ONICpUPOBATH IMOHATHAMU: MIPAMOYI'OJIbHAA CUCTEMa KOOPAWHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAMHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3JIOKCHUC BCKTOpa IIO 6a3ncy,
CKaJIIpHOC IIPOU3BCACHUEC, BCKTOPHOC TMIPOU3SBCACHUC, YIOJl MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BAThH BCKTOpHHﬁ nu KOOpI[I/IHaTHHﬁ METO
U pCHICHUA TCOMCTPUUCCKUX 3a/laYd U 3aia4 IPpYTUx y‘{C6HBIX npeamMcTOB
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YMeHue BeIOMpaTh NOIXOIAIINA METO/I TSl PELICHHS 3a]]a4i; TIOHUMaHHe
3HaYMMOCTH MAaTEMaTHKHd B HM3YYE€HUH TPHUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHUH; YMECHHME pAaclO3HaBaTh IPOSABIICHUE 3aKOHOB
MAaTE€MAaTUKU B UCKYCCTBE, YMEHUE IIPUBOAUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITHH POCCUICKON U MUPOBOW MAaTeMAaTHYECKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O MATEMATHUKE

K IIpoBepsiemMblii 31eMeHT COePKAHUSA
ox

1 Yucna ¥ BEIYUCIIEHUS

1.1 | HarypanbeHble u uenble uncina. [Ipu3Haku JeIMMOCTH LIEBIX YUCE

Pammonanbupie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JpOOW, TPOICHTHI,

12 OECKOHEYHBIE MTEPUONMUECKHIE IPOoOH

13 Apudmernueckuil KOpeHb HaTypajlbHOU cTeneHu. J[efcTBus ¢ apupMeTHuecKUMHU
’ KOpHSIMH HATYpaJIbHOW CTETNEeHU

14 Crenens ¢ menbsiM nmokaszatesneM. CTeneHb ¢ palmoHaIbHBIM Moka3areneM. CBoWcTBa
' CTENEHU

15 CuHyC, KOCHMHYC W TaHTE€HC UYHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

APKTAaHT'CHC YUCJIOBOI'0 aprymMmcHTa

1.6 | Jlorapudm uuncna. JlecaTHIHBIE U HATYpAIbHBIC JTOTapH(PMBI

JleiicTBUTeNnbHBIE YKca. ApU(PMETHUECKHE OTIEPALNH C IeHCTBUTEIbHBIMU YHCIAMHU.
1.7 | IIpuGnux€HHbIE BEIYUCICHUS, TPAaBUIIa OKPYTJICHUS, IPUKU]IKA U OLIEHKA pe3yibTaTa
BBIYHCIICHUI

1.8 | TlpeoGpazoBaHne BEIpOKECHUM

1.9 KoMmmirekcHsie unciia

2 VYpaBHEHHs 1 HEpABCHCTBA

2.1 | lensie u 1poOHO-pAlIMOHATIBLHBIC YPABHEHUS

2.2 | HppaunoHalbHbIE ypaBHEHUS

2.3 | TpuroHoMeTpHYECKUE YpaBHEHUS

2.4 | Tloka3zaTenbHbIC U JOrapu(hMUUECKUE YPaBHEHUS

2.5 | emnsie u 1poOHO-paIOHATILHBIE HEPABEHCTBA

2.6 | HppaumoHaibHBIC HEPABEHCTBA

2.7 | Tloka3arenpHble U JOrapupMUYECKUEe HEPABEHCTBA

2.8 | TpuroHoMmeTrpuieckue HepaBEeHCTBA

2.9 Cucremsl 1 COBOKYITHOCTU ypaBHeHI/Iﬁ H HCPAaBCHCTB

2.10 | VYpaBHeHHs, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMu

2.11 | Marpuua cuctemsl JJUHEHHBIX ypaBHeHUH. OnpenennTelib MaTpULIbI

3 OyHKIMH U TpadUKH

Oynkius, crnocodObl 3ananus ¢yHkuuu. ['padpuk ¢ynkuuu. B3aumbHo oOpaTHbIE

3.1 .
¢ynkuuu. YérHele n Heu€éTHble QyHkuuu. Ilepuoanueckue GpyHKIMM

OO6nacte ompeneneHuss ¥ MHOXKeCTBO 3HaueHuil ¢ynkumu. Hymm ¢yskuum.

3.2
HpOMe)Ky’TKI/I 3HaKOIIOCTOAHCTBA. HpOMC)KYTKI/I MOHOTOHHOCTH (IJYHKI_[I/II/I.




MakcuMymbl ¥ MUHUMYMBI (GyHKIMH. HaumOouspliee ¥ HauMeHblee 3HAYCHUE
(GYHKIMU HAa TPOMEXKYTKE

CrenenHas GyHKIUS ¢ HATypaIbHBIM U IIETBIM TIOKa3areneM. EE€ cBoiicTBan rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0ii cTeNeHn
3.4 | Tpuronomerpuieckue QyHKIHH, UX CBOMCTBA U IpadUKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIIUN, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcumnToTsl TpadukoB ¢yHkuuid. CpoiictBa  pyHKIMIA,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 | Apudmerndeckas u reomeTpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanas pyHkuuu. IIpousBoaHble 3eMeHTapHBIX QYHKIUN
[IpumeHeHre MPOM3BOJHOM K HCCIEIOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 | oskcrpemymbl. Haxoxnenne HamOOJIBIIETO ¥ HAaWMEHBIIETO 3HAYeHHS (DYHKIMU Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 | MmuoxecTBO, oneparuu HajJ MHOXKecTBaMHu. J{narpammbl Ditnepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 | OmnucartenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B POCTPAHCTBE
7.3 | MHoOTOrpaHHUKH
7.4 | Tena v MOBEPXHOCTH BPALICHUS
7.5 | KoopauHaThl U BEKTOPBI
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