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MNOACHUTEJBHASA 3AIINCKA

VYuebnslii Kypc « BeposiTHOCTB U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriayOia&éHHOTro
YPOBHSI HA YPOBHE CPEIHETO 001Iero oopa3oBaHus. Y YeOHbIM Kypc MpeHa3HauYeH
st popMUPOBaHUS y OOYYAIONIUXCSl CTAaTUCTUYECKONW KYJIBbTYPhl M MTOHUMAHUS
pOJM TEOPUH BEPOSTHOCTEW KAaK MAaTEMaTHYECKOTO MHCTPYMEHTA JJISI U3YUYEHUS
CIIy4ailHBIX COOBITHI, BEIMYUH U TmpolieccoB. [Ipu n3yuenuun kypca o0oramaroTcs
MPEACTaBICHUS] OOYYaIOIMIUXCA O METOJaX HCCIEOBaHUS W3MEHUMBOIO MHPA,
pa3BUBACTCSl NMOHUMAHHE 3HAYMMOCTU W OOIIHOCTH MATEeMaTUYECKUX METOJIOB
MO3HAHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHUA.

Copnepkanue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUM O CIyYalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEXKIY
HUMM Ha BaXKHBIX MPUMEpPaX, CIOKEThI KOTOPBIX MOUYEPIHYTHI U3 OKPY>KAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEACTABICHUE O
HanOoJee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUECKUX MOJIETISX, UCIOJIb3yEeMbIX
JIJIS1 ONTMCAHUS aHTPOMIOMETPUYECKUX U AEMOTpapUUECKUX BETUYMH, TOTPEIIHOCTEN
B pa3JIMUHbIC PO/Ia U3MEPEHUSIX, IITUTEIBHOCTU 0€30TKAa3HON pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUI U TIPOIIECCOB B O0IIECTBE. Y UeOHBIN
Kypc sBisieTcsi 0a30il 111 OCBOEHMSI BEPOSTHOCTHO-CTATHUCTUYECKHX METOJIOB,
HEOOXOIMMBIX CHEIUAINCTAM HE TOJIbKO MHKEHEPHBIX CIECIIMAIBHOCTEN, HO TaKXKe
COITMAILHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIIIECTBEHHBIC HAYKU
B 3HAUUTEJILHOW MEpe UCIOJB3YIOT ammapar aHajiu3a OOoJIbIINX JTaHHBIX.
[lenTpanbHyt0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHa OOJBIIMX
yucen — (PyHIAaMEHTaJIbHOTO 3aKOHA MPUPOJbI, MMEIOUIET0 MaTeMaTUYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUMM C yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiTHOCTh M CTaTUCTUKa» Ha YriayOJIEHHOM YPOBHE BBIACICHBI OCHOBHBIE
coniepkatenbubie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTU» U «CiydaliHbIe
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHUCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpadoB U TEOPUM MHOXKECTB, HEOOXOJIMMBbIC ISl TIOJHOLIEHHOTO OCBOCHUS
MaTepuaia JaHHOTO y4eOHOTO Kypca M CMEXHBIX MAaTEMaTHYECKUX YUEOHBIX
KYPCOB.

Coneprxanue muann «CiydailHbIe COOBITUS U BEPOSITHOCTHY CITY>KUT OCHOBOM
11 GOpPMUPOBAHUS TIPEJCTABICHUN O pacCHpeieICHUH BEPOSITHOCTEH MEXTY
3HAYECHUSMHU CIyYaWHBIX BEJIMYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIbHON JTUHUU
3aHMMAeT HW3YYEHUE TEOMETPUYECKOTO M OMHOMHAIIBHOTO pAaCHpeieiCHnd |



3HAKOMCTBO C MX HENPEPHIBHBIMM AHAJIOTaMU — MOKA3aTENIbHBIM U HOPMAaJIbHBIM
pacIpeneIeHUsIMU.

TeMbl, CBsi3aHHBIE C HENPEPBIBHBIMU CIIy4YalHBIMH BEIMYMHAMUA W
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMaHWE OOydyaroluXcs Ha ONHCAaHUU U
U3YYEHUU CITyYalHBIX SBJICHUH C MOMOIBI0O HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA M0KA3aTeNIbHOMY U HOPMAJIBHOMY PaCIpPEACICHUSM.

B y4eOHOM Kypce IperycMaTpuBaeTCsl O3HAKOMUTEIIBHOE H3Y4YEHHE CBSI3U
MEXIYy CIy4YallHbIMM BEJIMYMHAMH HW OINKMCAHME OTOM CBS3M C IIOMOILBIO
KOA(pQUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH D3JIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TeEMY «JluarpaMMbl pacCEMBaHUA», U3yYCHHYIO Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHus, U BO MHOI'OM OITUPAIOTCS HAa CBEIEHUS U3 KypCOB
anreOpbl U TEOMETPHH.

Emé onuH d1eMeHT coneprKaHus, KOTOPBIM IIpeuiaracTcsi Ha 0O3HaKOMUTEIBHOM
YpPOBHE —  TIOCIEAOBATENbHOCTh  CIy4YalHBIX  HE3aBUCHUMBIX  COOBITHUH,
HACTYNAIOUMX B eguHuly BpeMeHH. (O3HAKOMIICHME C pACHpENeICHUEM
BEPOSITHOCTEW KOJIMYECTBA TAKUX COOBITUM HOCUT Pa3BHBAIOLIMN XapakTep M
SBJIAETCS] AKTYaJIbHBIM JJIs OyQylIUX aOUTYpHUEHTOB, IMOCTYMAOMINX HA YUYEOHbIE
CHELMAIBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTHEH U
YIIPaBICHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha uzydenne yueOHoro kypca «BeposiTHOCTh U CTATUCTHKa» HA yTIyOJIEHHOM
ypoBHe otBoauTCs B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kimacce — 33 gaca
(1 wac B Hememo). Bcero momywaercs 67 akaJeMHUYECKHX ~ YaCOB.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIA YYEHUKA
Maremaruka. BeposaraHocts u cratuctuka. 10—11 knaccsl. ba3oBsiil u
yriyon€éHHbIi ypoBHH. ABTOpHI | 1.P.Beiconkuii, 1.B.Amenko



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBs3HBIN rpad, myTH B rpade: mukisl 1 nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McX0/bl). BepodaTHOoCTh ciydailHOro coObITHS. biu3ocTs 4YacToThl U
BEpOSATHOCTH COOBITHI. CydalfHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSMU.

Omnepatuu HaJ COOBITUSMU: NepecedeHne, 00beIMHEHNE, TPOTUBOIIOIO0KHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEHM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTO
skcniepumenTa. Gopmyna nosHoM BepoaTHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHysuu. CirydaiiHblii BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BepodtrHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumeprsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMecTHOE pachpenelieHHe JIByX CIy4dalHbIX Beau4yuH. He3aBucumbie
CIIy4allHble BEJIMYMHBL.MATEeMaTH4YECKOE OXUJAHUE CIyYalHOW BEJIUYMHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OKHIAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOW clydaiiHOMN
BEJIMYMHBI. MaTeMaTuuyeckoe OKHUJAaHHE€ CYMMbl CIyYallHbIX  BEJIMYUH.
Marematrnyeckoe OKuJaHue T€OMETPUIECKOTO M OMHOMHUAIBLHOTO PaCIIpEICIICHUN.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIYYaWHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMYMHBL. MaTeMaTrudeckoe
OKHMJIAHUE TPOU3BEJCHUS U AUCTIEPCUS CYMMBbI HE3aBUCUMBIX CITyYaiHBIX BEJIUYUH.
Jucnepcusi ¥ CTaHIApTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO pachpeesieHus.

Jucniepcus 1 cTaHAAPTHOE OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.
11 KJIACC

HepasenctBo UeOwniméBa. Teopema UeOniméBa. Teopema bepnymnu. 3akoH
OosblIMX  4ucesl. BbIOOpOYHBI  MeTOon — uccieaoBaHuil.  BwiOopouHbie



xapakTepucTuku. OneHnBaHNE BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHAN.

HenpeppiBHble cnyyaliHble BennduHBL. [Ipumeppl. @PyHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacCIpelieicHusl. PaBHOMEpPHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIILHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTH
MOKa3aTeNbHOTO pacnpeesieHus, GyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMATBLHOTO
pacupeneneHns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajaud,
IPUBOSIINE K pacpeneneHuto [Iyaccona.

KoBapnanmst 1Byx caydaiiHeix BenumuuH. KoadduuumeHt muHeiHON
koppensiuud.  CoBMECTHblE  HAOMIOAEHUS JBYX BEIUYMH. BBIOOpOUYHBIN
K03 uuueHT Koppensiuuu. Pasznuuue Mexay JIMHEWHON CBS3bI0 U NPUYUHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPaTOB.

INTAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA YYEBHOI'O
KYPCA «BEPOATHOCTh U CTATUCTUKA» (YIJIYBJEHHBINA
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UILIMKM 00YYaIOIIEeToCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHAa POCCUMCKOI0 O0IIEeCTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHMS Pa3IMYHBIX CTPYKTYp, SBICHHM, IIPOLECAYP
IrpaXIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIpyroe), yMEHHUE
B3aMOJCHCTBOBATh C COLUMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIUSAMHA 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PaKITaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOILLIOMY M HACTOAIIEMY POCCUHMCKOW MAaTeéMaTHUKH, [IEHHOCTHOE OTHOUICHHWE K
JTOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOTI'O CO3HAHUA, 3TUYECKOTO IMOBEJCHHUS, CBS3aHHOIO C MPAKTUUYECKUM
MIPUMEHECHUEM JOCTUKEHUN HAYKH U IEATEIBHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TIOCTPOEHNE YCTOWYUBOTO OYTyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PEUICHU, pacCyKIE€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIHTAHHUS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOT0 U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/IOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuvecKas aKTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IICHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTH4eCcKoMy  OOpa3oBaHHUIO U
CaMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a/1a4 MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3KOJI0TU4e€CKOTr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPbl, TOHMUMAHUE BIUSHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHHUE TII00AIIBHOIO XapaKTepa dKOJOTMYECKUX MPoOIeM, OpUEHTalus
HAa TPUMEHEHHE MATeMAaTHYECKUX 3HAHUM JUIsl penieHus 3ajad B 00JacTu
OKpY’)Karolel Cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCIICICTBUUN JIJIL OKPYIKAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMaTUYECKON
HAyKHU KaK cepbl 4eTOBEYECKOM IeATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHUS IMBUIM3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KyJbTYPOU Kak CPeACTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYILIECTBIIATH IPOEKTHYIO
Y UCCJIEI0OBATENBCKYIO IEATEbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jiornueckue JaeicTBuA:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKKM MAaTEMATUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHEHHSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OpPMYIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIONEHUSAX M YTBEPXKIEHUSX, MPEAJaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IPOBOJNUTH CAMOCTOSATEIBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE U OT MPOTHUBHOTIO), BBICTpaUBaTh apryMEHTALUIO, IPUBOANUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BAapUAHTOB PELIEHUs, BEIOMPATh HanOoJee NOAXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpPEUYUE,  MNpoOIIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO ITO3ULIAIO, MHECHHE;

IIPOBOJUTE CaMOCTOSITENIBHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIECIOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 0ObeKTa, SIBJICHU, MpOLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, SIBJICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJBI IO peE3yJibTaTaM
OpOBEAEHHOIO  HAONIOACHUS, MCCIEAOBaHUS, OLIEHUBAThb  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IIPOLIECCa, & TaKKE BbBIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nunpopmanueii:

BBISBJIATH JeUIUTH HHPOPMAIH, JaHHBIX, HEOOXOIUMBIX NJIsi OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO pa3IMYHBIX BUIOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh WMH(GOPMALMIO, MPEACTaBIATh €€ B Pa3IM4HbIX (Popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uH(popmauu o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS
OO0wmenne:



BOCIPUHUMATh U (POPMYITHPOBAThH CYXKICHHS B COOTBETCTBUU C YCIOBUAMHU U
LEIIMU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOKO TOUKY 3PEHHS B YCTHBIX
U TIMCbMEHHBIX TEKCTax, JaBaTh NOSCHEHUS 10 XOJYy pElIeHUs 3a/layd,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOUCK
pELICHUs], COIMOCTABIATh CBOM CYXIEHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YJIbTAThl PEHICHUS 3a/1aui, SKCIIEPUMEHTA, UCCIICOBaHUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaady
NPE3EHTalUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusauus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUs 3a/a4M, BIOUPATh CIIOCOO PELICHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TIO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara PeIICHHs
MaTeMaTHUYEeCKOM 3aJ1auM;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3aja4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHIATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eITEJIBHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATh II€JIb COBMECTHOU
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpenessiTh
BUJIBbI pabOT, IOTOBAPUBATHCS, 0OCYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPYyNMoOBBIX (opMax paboTwl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMU KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B O0OHMH TPOAYKT MO KpUTEpHUsIM, C(HOPMYIUPOBAHHBIM y4YaCTHUKAMU
B3aUMOJCHUCTBUA.



INPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kinacca o0yyaronuiicss HAy4uTCs:

cBOOOIHO OMEpUpPOBaTh MOHATHAMH: Tpad, MIOCKUN rpad, CBA3HBIN Tpad,
nyTe B rpade, 1enb, LUK, JE€PEBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
DKCIIEPUMEHTA;

CBOOOIHO OIEpUpPOBaTh MOHATHUAMH: CIy4alHBIM SKCIEPUMEHT (OIBIT),
CIy4yallHO€ COOBITHE, JIEMEHTAPHOE CIydailHOe COObITHE (3JIEMEHTAPHBIA MCXOJ)
CIIy4aflHOTO  OTbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITaxX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU;

HaXOoAUTh U (POPMYIHPOBATH COOBITUA: MEPECEUEHUE, OOBEINHEHUE TAHHBIX
COOBITHI, COOBITHE, NPOTHUBOIIOJIOXKHOE JAHHOMY, HCIOJb30BaTh JAHATPAMMBI
Dilniepa, KOOPAMHATHYIO TIPSIMYIO JIJISl PEIICHUsT 3a/iad, MO0JIb30BaThCsl (HOpMyIion
CJIOKEHUSI BEPOSITHOCTEN JJIsl BEPOATHOCTEH ABYX U TPEX CIIy4YailHbIX COOBITHH;

OIIEPUPOBATH ITOHATUAMU: YCIOBHAS BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMbIE  COOBITHS, JIEPEBO  CIy4yaHOrO  3KCIEpUMEHTa, HaXOJUTh
BEPOSITHOCTH COOBITUIA C MOMOIIBIO MMpaBUja YMHOXKEHHUS, JE€pPEBa CIy4allHOTO
OMbITa, HMCIOJB30BaTh (POPMyNy NOJHOM BeposTHOCTH, (opmyny baiieca mpu
pelIeHnr 3aJady, ONpPENeNsITh HE3aBUCUMOCTb COOBITMH 1O ¢opMylie U IO
OpraHU3alliy CIy4alHOIO SKCIIEPUMEHTA;

OPUMEHATh W3yYEHHblE KOMOWHATOpHBIE (QOPMYJbl JJsl NEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4ailHOTO OMbITa, PELICHUs
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHATUSMHU: OWHAPHBIM  CIy4YaWHBIA  OMBIT
(ucmibITaHKE), yCHeX M HeyJada, He3aBUCHUMBIE HCIIBITaHUS, CepUs UCIBbITAaHUMH,
HAXOJIUTh BEPOSITHOCTU COOBITUI: B CEpUU UCIIBITAHUI J10 IEPBOT0 yCIeXa, B CEpUU
UCIIBITaHUN bepHysun, B ONbITE, CBSI3aHHOM CO CIy4YalHbIM BRIOOPOM M3 KOHEUHOMN
COBOKYITHOCTU;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIWYMHA, paclpeiesieHue
BEPOATHOCTEW, JauarpaMMa pacrmpelerieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpuyecKoe, ONHOMUAIILHOE PacIpeesICHHE;

ONEPHUPOBATH TOHATUSMHA: COBMECTHOE pACIpEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl IBYX CIydalHBIX
BEJIMYUH [UUIS1 BBIOEICHUS PACHpPEACIICHUs KaKIO0M BEJIWYUHBI, ONPEIEICHUS
HE3aBHUCUMOCTH  CIy4YallHBIX  BEJIUYMH;CBOOOJHO  OMNEPUPOBATH  IOHATHEM
MaTEMaTUYECKOT0 OKUJAHUS CIy4ailHOW BEJIMUMHBI (pacipeneiaeHus), IPUMEHSITh
CBOMCTBA MAaTEMaTUYECKOTO OXKHMIAHUSA IPU PEUICHWH 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeaesieHuil;
CBOOOIHO OIEpPUpPOBaTh MOHATUSMU: JHUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE



CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IUCIIEPCUM CIIy4YaWHON BEJIWYUHBI
(pactipenenieHHs) MPU PELIEHUN 3a/1ad, BBIUKCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T'€OMETPUYECKOI0 1 OMHOMHAIILHOTO pacipeIeIeHUM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

BBIYHCIIATh BHIOOPOUHBIE XapaKTEPUCTUKU O JaHHOW BHIOOPKE U OLIEHUBATH
XapaKTePUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3bl, TI0JIb3YSACh H3yUCHHBIMU pacpe/leICHUSIMU;

OPUBOAUTH  MPUMEPHl  3aJay, MNPUBOIAIIMX K  [OKa3aTeJIbHOMY
pacmpeseNieHnIo, 3a/ad, MPUBOIAIIUMX K HOPMAaJbHOMY paclpeeleHUIO.
OmnepupoBaTh MOHATUAMH: (DYHKUHMS TUIOTHOCTH BEPOSITHOCTH TMOKA3aTEebHOTO
pacnpeneneHusi, PyHKIUS MJIOTHOCTU BEPOATHOCTU HOPMAJIBHOTO paclpeAesICHHUs],
(GYHKIMS IUIOTHOCTM U CBOMCTBA HOPMAJIBHOTO PaCHpEEICHUS;ONPENETATh
KO3 PUITMEHT TMHEWHON KOPPETSAIUU, BEIOOPOUHBIN KOIPHUIIUEHT KOPPEIIAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne i/m Kourpoubnble IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 DneMeHTHl Teopun rpados 3 https://resh.edu.ru/subject/51/10/
City4aiiHble ONBITHI, ClIy4ailHbIe
2 Y1 > Iy . 3 https://resh.edu.ru/subject/51/10/
COOBITHSI U BEPOATHOCTH COOBITHIA
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMu. Cro’keHHEe U YMHOXKEHHUE
3 N y 5 https://resh.edu.ru/subject/51/10/
BEpOSITHOCTEH. Y CcllOBHAsA
BEpOATHOCTh. HezaBrcuMble COOBITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1 https://resh.edu.ru/subject/51/10/
Cepuu nocienoBaTebHbIX
ucnsiTanuil. Mcnibitanus bepryuim.
5 o . p yv 5 https://resh.edu.ru/subject/51/10/
CrnyuailiHblii BBIOOpP U3 KOHEUHOU
COBOKYITHOCTH
Crny4daiiHble BETUYUHBI U
6 yi 14 1 https://resh.edu.ru/subject/51/10/
pacnpeneneHus
OBUIEE KOJIMYECTBO YACOB I10 34 9 0
[MPOI'PAMME



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KIIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHble (HU(pPOBbHIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
1 3aKoH 0ONBIINX YUCET 5 https://resh.edu.ru/subject/51/10/
DJIeMEHTHI MATEMATUYECKOM
2 MATHHCCKOR 6 https://resh.edu.ru/subject/51/10/
CTaTUCTUKHA
HenpepsiBHBIE CiydaliHbIE BEITMYHHBI
3 (pactipenenenusi), MokKa3zaTeabHOE U 4 https://resh.edu.ru/subject/51/10/
HOpPMaJIBbHOE paclpeaeiieHus
4 Pacnipenenenue [lyaccona 2 https://resh.edu.ru/subject/51/10/
CBsA3b MEXY CIIy4alHb
5 Ay cayd M 6 https://resh.edu.ru/subject/51/10/
BEJIMYUHAMU
6 O0001IeHre 1 cUCTeEMaTH3alus 3HAHUH 10 1 https://resh.edu.ru/subject/51/10/
OBHIEE KOJIMYECTBO YACOB I1O 33 1 0
[TPOIT'PAMME

KOJIMYECTBO KOHTPOJIbHBIX U MIPAKTUYECKUX PABOT, IPEJJYCMOTPEHHBIX PABOUEH

IMPOT'PAMMOI:
Kinacc oOyuenus KonnuecTBo KOHTPOJIBHBIX padOT KosinuecTBo nMpakTHYECKUX paboT
10 xmace 2 0
11 xmace 1 0
Uroro: 3 0



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMBI
10 KITACC
Kox . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMBbI CpeIHEro 0011ero
s o0pa3oBaHus
pe3yJabTara
6 Teopus BeposTHOCTEN U CTAaTUCTHKA
6.1 YuTtaTh ¥ CTPOUTH TAOIHUIBI U TUATPAMMBI
6.2 OmnepupoBaTh NOHATUSAMU: CpeHee apudMeTHuecKoe, MeluaHa, Hauloibllee, HAaMMEHbIlIee 3HAYeHHEe, pa3Max MaccHuBa
YHCJIOBBIX JAHHBIX
OmnepupoBaTh MOHATUAMHU: CIyYallHBIH SKCHEPUMEHT (OIBIT) M Cly4aiiHOe COObITHE, 3JIEMEHTApHOE COObITHE
6.3 (371eMeHTapHBIH UCXOJ) CIy4YaHOTO ONBITA; HAXOIUTh BEPOATHOCTH B OMNBITaX C PABHOBO3MOXKHBIMM CIy4al HBIMH
COOBITHSIMH, HAXOJIUTh U CPAaBHUBATh BEPOSTHOCTH COOBITUN B M3yUEHHBIX CIyYalHBIX IKCIIEpUMEHTaX
6.4 Haxomuts u GopmynanpoBaTh COOBITHS: NepeceueHrue U 00beINHEHUE TaHHBIX COOBITHH, COOBITHE, TPOTUBOIOIOKHOE
JTAHHOMY COOBITHIO; MTOJIb30BAThCA AUarpaMmaMu Ditsiepa u (GopMyIsioi ClI0KEHHsI BEPOSITHOCTEHN MPU peLIeHUH 3a/1a4
6.5 OnepupoBarh MOHATUSAMH: YCIIOBHAs BEPOATHOCTh, HE3aBUCUMBIE COOBITHS; HAXOUTh BEPOSITHOCTH € TIOMOIIbIO IIPaBUIIa
' YMHOKEHUS, C TOMOLIBIO JepeBa CIY4ailiHOTO OIbITa
6.6 [TpuMeHsATH> KOMOMHATOPHOE MPABUWIIO YMHOKEHUS IPU PEIICHUH 33134
OnepupoBaTh MOHATUSMU: HCIBITAHUE, HE3aBUCHUMBIE HCIBITAHUSA, CEpHsl MCIBITAaHUM, yCleX W HeyJaada, HaXOJWUTh
6.7 BEPOATHOCTH COOBITUIN B CEPUM HE3aBUCUMBIX MCIBITAHUHN J0 MIEPBOrO yCIexa, HaXOUTh BEPOATHOCTU COOBITHII B cepUH
ucnbiTaHui beprynmm
6.8 OnepupoBarh NOHATHAMMU: CllydaliHas BEJIMUMHA, PACIPEEIICHNE BEPOATHOCTEN, AMarpaMMa paclpeaeieHus

11 KITACC



Kon . .
IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrPaMMBbI CPeHEro 0011ero

NPOBepPsIeMOro
o0pa3oBaHus
pe3yJbTara
5 Teopust BeposITHOCTEN M CTAaTUCTUKA
5.1 CpaBHMBATh BEPOSITHOCTH 3HAYEHUH CIy4aliHOM BETMUYUHBIIIO PACHIPENECICHHUIO UM C IOMOIIBIO IUarpaMm
5.9 OnepupoBaTh MOHATHEM MaTEMAaTHYECKOTO OXKUJAaHUS, IPUBOIUTH IMPUMEPHI TOT0O, KaK NMPUMEHSAETCS MaTeMaTHYecKoe
' OKUJIaHUE CIy4alHOW BEIMYMHBI, HAXOAUTh MaTEMaTUYECKOE OXKHJIaHUE 10 JAHHOMY paclpeaeCHHUIO
5.3 WmeTs nipencTaBiieHne 0 3aKOHE OOJIBIINX YHCE
5.4 Hmetsb nmpeacTaBieHre 0 HOpMaJIbHOM paclpeesieHUH

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KITACC

IIpoBepsieMblIii 3JIeMEHT COAEPKAHUS

Kon
6 Teopust BepOsSTHOCTEH U CTaTUCTHKA
6.1 [IpencraBieHre NaHHBIX C MOMOIIBID TaOmUIl W auarpamm. CpemHee apupMeTHdeckoe, MeIuaHa, HauOOJbIIee W HAUMCHbIIEE

3HAYCHU, pasMax, JIUCHCPCUSA U CTAHAAPTHOC OTKIIOHCHUEC YN CIIOBBIX Ha60p0B

CrnyuaiiHple SKCHEpUMEHTHI (OMBITHI) U CIy4dallHble COOBITHSA. DJeMEHTapHble COOBITHS (McXozbl). BeposTHOCTH ciydaifHOro
6.2 = coOblTus. BiM30CTh YacTOTHIM BEPOSATHOCTH COObITHHA. Ciy4aiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMHU.
BeposiTHOCTH COOBITHI B OIIBITaXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMU



Omnepanyu Haja COOBITHAMU: TIepeceueHre, 00beJMHEHNE, TPOTHBOIIONOXKHBIE coObITHA. Jnarpammel Ditnepa. Popmyna CioXeHUs

6.3 .
BEPOSITHOCTEN
6.4 VYcnoBHas BEpOSATHOCTb. YMHOXEHHE BeposiTHOCTEW. JlepeBo ciywaiiHoro skcnepumeHta. dopMyna mMOIMHON BEpPOSTHOCTH.
' He3zaBucumeble coObITHS
6.5 KomOunartopnoe npasuino ymHoxxenus. [lepectanoBku u paxtopuain. Yucno coueranuii. Tpeyronpauk Ilackans. @opmyna 6mHoma
' HeroTona
6.6 buHapHbill ciay4ailHbli ONBIT (MCHbITaHUE), ycrnex U Heynada. HesaBucumele ucnbiTanus. Cepus HE3aBUCHUMBIX UCIBITAaHUHN 10
' nepsoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHUN bepHysiu
6.7 Cnyuaiinas BenuuuHa. Pacrnpenenenue BeposiTHocTel. Jluarpamma pacnpenenenusi. Ilpumepsl pacnpeneneHuii, B TOM 4HCIE
' reoMeTpruecKoer OMHOMHUAIbHOE
11 KITACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
5 Teopus BepossTHOCTEN U CTaTUCTHKA
HucnoBsle XapaKTEPUCTUKH CIIy4alHBIX BEJIMYHMH: MATEMAaTHYECKOE 0KUIAHNE, TUCIIEPCHS U CTaHIApPTHOE OTKIIOHEeHNE. [Ipumepsl
51 IIPUMEHEHNs MaTeMaTU4YeCKOro OKMIAaHWs, B TOM 4YHMCIE B 3aJadax M3 MOBCEIHEBHOM JXM3HU. MaTeMaTHYeCKOe 0)KHMJaHUE
' OuHapHO#l ciy4aiiHOM BenuunMHBL. MareMaTHuecKoe O0XKHJaHWE CYMMBl CIy4YalHBIX BeIWYMH. MaTeMaTHUecKoe OXXHIaHWE U
JCTIEpPCHs TEOMETPUUYECKOT0 M OMHOMHUAIBHOTO pacIpeesieHHH
5.2 3aKoH OOJBIITUX YKCEN U €T0 POJIb B HAyKe, MPUPOJIE U 001IecTBe. BRIOOPOUHBII METOT MCCIeI0BaHUI
5.3 ITprMeprl HENPEPBIBHBIX CIIy4alHbIX BeNWUYUH. [IOHATHE O MIIOTHOCTH pacupeleneHus. 3aaauu, IPUBOAAIINE K HOPMAJIbHOMY
' pacnpeznenenuto. [lonaTre o HOpMaabHOM paclpeacIeHUN

INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJbHOM MPOI'PAMMBI CPEJTHET'O OBIIEI'O OBPA3OBAHMUS



Kon
NpoBepPsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/ibHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenue meromamu J10Ka3aTenbCTB, ITOPUTMAMM DPELIEHUS 3a]ad; yYMEHHE
(GbopMyIMpOBaTh U ONEPUPOBATH MOHATUAMU: OINpENEIeHUe, aKCuoMa, Teopema,
CIIEZICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIBHBIE (POPMYIUPOBKH;
IPUMEHATh MX; YyMeHue (GOopMyIMpoBaTh OOpaTHOE M MPOTUBOIMOJIOKHOE
YTBEP)KACHUE, MPUBOAUTH INPUMEPHI U KOHTPHPUMEPHI, HCIOIB30BAaTh METO]
MaTEMaTUYECKOM WHAYKIHMH; IPOBOIUTH JOKA3aTCIBHBIE PACCYKICHUS IIpU
pelIeHnr 3a/iay, OLEHUBATh JIOTMUECKYIO MPaBUJIBHOCTh PACCYKICHUI; yMEHUE
OIIEpUPOBaTh  IOHATUSAMHU: MHOYKECTBO, IIOJMHOXKECTBO, OI€pallMyd  Hal
MHO>KE€CTBaMHU; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar ajis
OINHMCAHUs PEATIBHBIX IPOLIECCOB U SIBJICHUM U IIPY PEIIEHUN 3aJa4, B TOM YHCIIE U3
JIPYTUX y4eOHBIX MPEAMETOB; YMEHHUE ONEepUPOBATH MOHATUSAMU: Trpad, CBA3HBIN
rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh U OMMCHIBATh Ipadbl

Pa3IMYHBIMH CTIOCO0aMU; UCIIOIB30BaTh Tpadbl MPH PEIICHUHN 3aa4

YMeHue onepupoBaTh MOHITHSMU: HATYpAJIbHOE YHUCIIO, I1E€J0€ YUCIO, CTENEHb C
LETBIM MOKa3aTejaeM, KOPeHb HATypaJlbHOW CTENEHH, CTENEHb C PaliOHAIbHBIM
MOKa3areseM, CTeNeHb C IeUCTBUTEIbHBIM MTOKa3aTeNeM, Jorapudm Jucia, CHHycC,
KOCHHYC M TaHT€HC MPOU3BOJBHOTO YHMCJA, OCTATOK MO MOJYJIO, PalMOHAIbHOE
YHUCJIO0, UPPATMOHAIEHOE YMCIIO, MHOKECTBA HATYPATbHBIX, IIEJBIX, PAIIHOHATBHBIX,

JIeCTBUTEIBHBIX YHUCCII, YMCHHC HCIIOJIB30BaTh MMPpU3HAKA ACIINMOCTH,




HaUMEHBIIHA 00N IeTUTEh U HAMMEHBIIIee 00I1ee KpaTHoe, anropuT™ EBkinaa
IpU PEIICHUM 3a]a4; 3HAKOMCTBO C Pa3JMYHBIMM NO3WLHUOHHBIMU CHUCTEMaMU
CUMCJICHHS; YMCHHE BBHITIONHATh BBIYHCICHUE 3HAUCHUH M TpeoOpazoBaHUs
BBIpOXEHUI CcO cTemeHsMd © Jorapudmamu, mpeodOpazoBaHusi ApoOHO-
palMOHAIBHBIX BBIPAXKEHUI; YMEHHE ONEepUpPOBATH MTOHATHUSIMM:
M1OCJIEI0BATEIbHOCTD, apudmernueckas rporpeccus, reomMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBbIBaloIllas Ie€OMETpUuYEecKas IpOrpeccusi; yMEHHe
3aJ1aBaTh MOCIEA0BATEIHLHOCTH, B TOM YHCIIE C TIOMOILBIO PEKYPPEHTHBIX (POPMYI;
YMEHHUE OINEpUPOBaTh MOHATHUSIMHU: KOMIUIEKCHOE YHUCJIO, COINPSKEHHBIE
KOMIUIEKCHBIE YUCIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO uucia, ¢popMma 3amucu
KOMILUIEKCHBIX YUCEN (reOMEeTpUUecKasi, TPUrOHOMETpUYECKasi U aredpandeckas);
yMETb MPOU3BOAUTH apU(PMETHUYECKHE JEHCTBUS C KOMIUICKCHBIMU YHCIIAMU;
MPUBOJNTH TPUMEPHl HCMOJb30BAHUS KOMIUJIEKCHBIX YHCEN; ONEPUPOBATh
MOHATUAMM: MaTpula 2x2 u 3%3, onpeaenuTeslb MaTPULIbl, FEOMETPUUYECKHUI CMBICIT

OTIpeAETUTENS

YMeHue  omepupoBaTh  MOHATHSIMH:  palliOHANbHBIE,  HPPALUOHAIBHBIE,
MOKa3aTeIbHbIE, CTENIEHHBIE, JIOTapU(PMUUYECKUE, TPUTOHOMETPUUYECKHUE YPaBHEHUS
U HEpPaBEHCTBA, MX CHUCTEMbl; YMEHHE ONEPUPOBATH MOHATUSMU: TOXKAECTBO,
TOXJIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YPaBHEHUH U
HEPaBEHCTB, PABHOCWJIBHOCTh YPAaBHEHHI, HEPABEHCTB U CUCTEM; YMEHHUE PEIlaTh
ypaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C TIOMOIIBI0 PA3TUYHBIX MPUEMOB; PEIIaTh

YpaBHCHHA, HCPABCHCTBA MW CUCTCMbI C IMMapaMCTPOM; MNPUMCHATL YpPaBHCHUA,




HCPaBCHCTBA, WX CHUCTCMBI JIA PCIICHHUA MATCMATUYCCKUX 3adad M 3aJad U3

Pa3IMYHbBIX 00JaCTel HayKH U pealIbHOM JKU3HU

YMeHnue onepupoBaTh HOHATUAME: QyHKIUS, YETHOCTh (DYHKIUH, NEPUOANIHOCTH
(GyHKIMH, OTPaHUYCHHOCTh (YHKIUH, MOHOTOHHOCTh (YHKIHH, SKCTPEMYM
¢GyHKIMM, HauOobIlee M HAMMEHbICE 3HAUCHHS (QYHKIMHM Ha TIPOMEKYTKE,
HernpepbiBHAass (YHKIMSA, acUMNTOTHl rpaduka (QyHKIUH, TepBas U BTOpas
NpOM3BOAHAS (YHKIUH, T€OMETPUYECKUI M (U3MYECKUH CMBICI MPOHM3BOIHON,
epBOOOpa3Hast, ONpeAeAEHHBIA HHTETPAJ; YMEHUE HAXOIUTh ACHMITTOTHI Tpaduka
(GYHKIMH; yMEHHE BBIYHCISATH MPOU3BOJHBIC CYMMBI, TPOM3BEICHHS, YACTHOTO H
KOMIO3UIUHN (PYHKIMH, HAXOIUTh ypaBHEHHE KacaTebHOU K TpaduKy (yHKIIHH;
YMEHHE HaXOJUTh ITPOM3BOIAHBIC AIEMEHTApHBIX (PYHKIIMIA; YMEHHE HCIOIb30BaTh
MPOU3BOJHYI0 JUIA  HWCCIEAOBaHHUS (DYHKIUH, HAXOAWTh HAWOOJBIINE U
HauMEHbIIME 3Ha4YeHHs (YHKOMHA; CTPOUTh TpaUKU MHOTOWIEHOB C
HCIOJIb30BAHUEM allapara MaTeMaTHUECKOro aHalIu3a; MPUMEHATh IPOU3BOIHYIO
JUTSL HAXOXKJICHHSI HAWTYYIIETO PEHICHUs B MPUKIATHBIX, B TOM YHCIIE COIHAIbHO-
HKOHOMHYECKUX M (PU3MUECKUX 3aJauax; HaXOAUTh IO U 00BEMBI QUryp C
MTOMOIIIBI0 MHTETPaa; MPUBOIUTH MIPUMEPH MATEMAaTHIECKOTO MOJICITIUPOBAHUS C

MOMOIIBIO AU(PepeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh NOHATHAMM: TIpaduk ¢GyHKIMH, oOpaTHas QyHKIuS,
KoMo3uuss  QyHKUMH, JuHeWHas  (QyHKIUSA, KBaJpaTHyHas  (QYHKIMS,
panMoHanbHas (QYHKIUS, CTeNeHHas (DYyHKIMsS, TPUTOHOMETpUUYECKUE (YHKIUH,

oOpaTHbIE TPUTOHOMETpUYECKHE (YHKIIMH, MOKa3aTeabHas U JorapupmMudeckas




(GyHKIMU; yMEHHE CTPOUTh TpauKu W3YYEHHBIX (QYHKIUH, BBIIOIHSATDH
npeoOpazoBanus TpaguKoB (GYHKIUNA, HCIOIB30BaTh TpadUKU I W3YYEHUS
MIPOIIECCOB M 3aBUCHUMOCTEMH, MPH PEIICHUH 33/1a4 U3 JPYTrUX Y4eOHBIX MPEIMETOB
W 3ala4 M3 pealbHOM JKU3HU; BBIpAXaTh (GOpMyJaMH 3aBUCUMOCTH MEXITY
BEIMYMHAMU; HCIIOJIB30BaTh CBOWCTBA W Tpadukd (QYHKIUH I perieHHs
YpaBHEHH, HEPABEHCTB U 33/1a4 C NapaMeTpamMu; U300pakaTh Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 33J1a4M Pa3HbIX TUIIOB (B TOM YHUCIJIE HAa MPOLIEHTHI,
JI0JIM ¥ YacTH, Ha JABM)KEHHE, pabOTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 331a4H
u3 O00JIaCTH YNpaBICHHS JIMYHBIMH M CEMEWHBIMH (PMHAHCAMM); COCTaBISTH
BBIDAKCHUS, YPABHEHUs, HEPABEHCTBA U MX CHUCTEMBI II0 YCIOBHUIO 3a/auH,
UCCIIEI0BATh IIOJIY4YEHHOE PEIIEHUE U OLIEHUBATh IIPaBAON0J00HOCTh PE3YIbTATOB;
YMEHUE MOJEIUPOBATh PEAIbHBIE CUTYallUH HA SA3BIKE MATEMAaTUKH;, COCTaBIATH
BBIDAKCHUS, YPABHEHUs, HEPABEHCTBA U MX CHUCTEMBI II0 YCIOBHUIO 3a/1auH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C MCIIOJIB30BaHMEM ammapara ajareopsl,

MHTEPIPETHPOBATH NOJIYUECHHBIA pe3ysIbTaT

YMeHue omnepupoBaTh TOHATUAMHU: CpelHee apuU(PMETHUYecKoe, MeauaHa,
HauOoJblllee M HauMEHbIIee 3HA4YeHHs, pa3Max, JAHUCIEpPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHUE U3BJIeKaTb, WHTEPIPETUPOBATH
nH(popMalMi0, TPEICTABICHHYI0 B Ta0lMlax, Ha JAMarpaMMax, rpaduxax,
OTPaKAIOIYI0 CBOMICTBAa pealbHBIX MPOLECCOB U SBICHWM; NPEACTABIATH

I/IH(bOpMaI_[I/II-O C IMOMOIIBIO Ta6J'II/II_[ U guarpamMm,; HCCI€A0BATH CTATHUCTUYCCKHC




AAaHHBIC, B TOM 4YHUCJIIC C NPHUMCHCHUCM rpa(bnqecxnx MCTOOB U 3JICKTPOHHBIX
CpC€ACTB; rpa(bnqecm/l ucciaeagoBarb COBMECTHBIC Ha6J'IIO,Z[eHI/IH C IIOMOIIBIO

JyarpaMM pacCEeMBaHMs U JIMHEWHOW perpeccuun

YMeHue omnepupoBaTh MOHATUSMH: CIIyYallHBIA ONBIT M CIy4ailHOe COOBITHE,
BEPOSTHOCTb ~ CIIy4ailHOro COOBITUS; YMEHHE BBIUUCIATH BEPOSTHOCTh C
UCTOJB30BAHUEM TpapUUECKUX METOJO0B; NPUMEHATH (POPMYIBI CIOKEHHS H
YMHOKEHUS BEPOATHOCTEH, GOpMyITy MOJIHOM BEpOSTHOCTH, popmyny bepHymim,
KOMOWHATOpHBIE (haKThl U POPMYIIBI; OLIEHUBATH BEPOSITHOCTH PEAIbHBIX COOBITHIA,
YMEHHE OIEpPUpOBaTh IOHATUAMM: CllydaliHas BEJIWYMHA, paCIpElEIICHUE
BEPOSITHOCTEM, MaTEMaTU4YECKOE OXHMAAHME, JHUCIEpCHs M CTaHAapTHOE
OTKJIOHEHHE CIy4alHOW BEIMYMHBI, (YHKLUU paclpeieseHus U IUIOTHOCTU
PaBHOMEPHOIO, IIOKAa3aTCJIBHOIO M HOPMAJIBHOIO PACIpEACICHUH; yMCHHE
HCIIOIB30BaTh CBOMCTBA W3YYCHHBIX pACHpPENEICHUN Ui pELICHHs 3aaad;
3HAaKOMCTBO C TIOHATHUSAMHU: 3aKOH OOJIBIIMX YHCET, METOJbl BbIOOPOUYHBIX
UCCIIEIOBaHUM; yMEHUE IPUBOAUTH TPUMEPHI MTPOSBIECHUS 3aKOHA OOJIBIINX YUCE
B NPUPOJHBIX M OOILIECTBEHHBIX SIBICHUSIX; YMEHHE ONEpPHUpPOBATh MOHATHIMM:
COYeTaHUe, IEPEeCTaHOBKA, YHMCIO COYETAHMH, YUCIO IEPECTaHOBOK; OMHOM
HeioToHa; ymMeHue NpUMEHATh KOMOMHATOpHBIE (AKThl U PACCYKICHMS IS
pelleHns 3a/ad; OLEHUBAaTh BEPOATHOCTH peabHbIX COOBITHH; COCTABIATH

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATH HOJ'IY‘-ICHHBII\/'I pe3yiabTart

YMmenue OIICpHUPOBATh MOHATHUAMH: TOYKaA, IpAMasd, IJIOCKOCTb, IMPOCTPAHCTBO,

OTpE30K, JIyd, BEJIMYMHA yIja, IUIOCKUA Yroj, JBYTPaHHBIM Yroj, TPEXTPaHHBIN
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yroji, CKPEIIMBAIOLIMECS MpsMble, MapaUIEIbHOCTh W MEPHEHIUKYISIPHOCTD
NOpSMBIX M IUIOCKOCTEH, yroil MEXIy MpSMBIMH, Yrojl MEXAy MpsSMOil u
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, PAacCTOSHUE OT TOYKU JI0 IUIOCKOCTH,
paccTosiHue MEXIy MNpPSIMBIMH, pPACCTOSHUE MEXAY IUIOCKOCTSAMU; YMEHHE
WCIOJIb30BaTh NIPU PEIICHUH 3a/1a4 U3yYCHHBIE (PaKThl U TEOPEMBI INIAHUMETPHUH;
YMEHHE OILIEHHBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHUPA; CTPOUTH
MaTeMaTUYeCKUEe MOJEIH C TMOMOIIBI0O T€OMETPUUYECKUX TMOHATHUM W BEJIHYMH,

peuIaTh CBA3AHHLIC C HUMHU IIPAKTUYCCKUC 3a1a49n

YMeHue onepupoBaTh MOHATUSAMH: IUIOWAAL  (GuUrypsl, 00BEM (uUrypsl,
MHOTOTPaHHUK, IPaBWIbHbII MHOTOTpaHHMK, CEUYEHUE MHOIOTpaHHHKa, KYO,
napajjiesienune]l, Npu3Ma, NOUpaMuaa, Qurypa M IOBEPXHOCTb BpalllEHUs,
LWIMH]P, KOHYC, I1ap, cdepa, III01aab cQepsl, III0IIa b IOBEPXHOCTU MUPAMU/IbI,
NPU3MBI, KOHYCa, LUMIMHIPA, 00BEM KyOa, MpSMOYTOJBHOTO Napajiesienunena,
MUPaMU/IbI, IPU3MBI, HWIMHIPA, KOHYCA, Iapa, pa3BEPTKA IOBEPXHOCTH, CEUECHUS
KOHyCa W UWIMHJpA, MapajijielibHble OCH WJIM OCHOBAHHIO, CEYEHME ILIapa,
IUIOCKOCTh, Kacaromascs cdepbl, HWIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKa, N300pakaTb MHOTOTPAHHUKH, PUTYpPbI U TIOBEPXHOCTHU BPAILCHHUS,
UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO dJIEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHATH
CBOMCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSITENBLHO (POPMYIUPOBATH ONPEEIICHUS
U3ydyaeMbIX (QUryp, BBIIBUTaTh THUIIOTE3BI O CBOMCTBaX M MpU3HAKaX
reoMeTpuyeckux (Guryp, o00CHOBBIBaTh MJIM OMPOBEPIaTh UX; yMEHHE MPOBOAUTH
KJaccu(uKkanuioo (GUryp Mo pasiu4HbIM IPU3HAKAM, BBINOJHATH HEOOXOAMMBIE

AOIOJTHHUTECIBHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh MOHATUSMHU: IBM)KEHHUE B IPOCTPAHCTBE, MapajlleIbHbIN
MEePeHOC, CUMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT, IPEOOpa3oBaHue
no100us1, No00HbIE (PUTYPBI; yMEHHE PAaCIIO3HABATh PaBHbIE M OJOOHBIE (DUTYPHI,
B TOM YHCJI€ B IPUPOJE, HCKYCCTBE, apXUTEKTYPE; UCIIOJIF30BATh T€OMETPHUCCKHE
OTHOIICHMS TPH PEHICHUH 33/1a4; HAXOIUTh T€OMETPUYECKHE BEITUYMHBI (JJTMHA,
yToJ1, IUI0IaAb, 00bEM) IPU PEIICHUH 33aa4 U3 APYTUX Y4eOHBIX MPEIMETOB H U3
peanbHON KU3HHU; YMEHHUE BBIYUCIISATH T€OMETPUUYECKHE BEJTHMUMHBI (JJIMHA, yTrod,
Iomaas, 00bEM, IUIOIMAAb MOBEPXHOCTH), MCHONB3YS H3y4YEeHHBIE (OPMYIBl U
METOJBI, B TOM WYHCIIC: IUIOUIA[hb IMOBEPXHOCTH NHPAaMHUIBI, TPU3MBI, KOHYCA,
IIMHAPA, IUIOMaab cdepbl; 00bEM Kyba, MPSIMOYrOJBHOTO IMapaulelenue/a,
NUpaMHIBI, TPU3MBI, WIHHIpPA, KOHYCa, Iapa, yMEHHE HaXOJUTh OTHOIICHHE

00BbEMOB MOAOOHBIX (HUTYD

YMeHnue onepupoBaTh MOHATUSMHU: IIPSIMOYTOJIBHASL CHCTEMAa KOOPAMHAT, BEKTOD,
KOOpJAWHATBl TOYKU, KOOPAMHATBI BEKTOpAa, CyMMa BEKTOPOB, IPOMU3BEICHHE
BEKTOpa Ha YUCIIO, Pa3okKEeHHEe BEKTOpa MO 0a3ucy, CKaIsIpHOE IPOM3BEACHUE,
BEKTOPHOE TIPOM3BEIEHHUE, YroJl MEXKIy BEKTOpaMHM; YMEHHE HCII0JIb30BATh
BEKTOPHBIN U KOOPAWHATHBIM METOJI JUIsl pEIIeHUs] TEOMETPUYECKUX 33/1a4 U 3a7a4
JPYTUX y4eOHBIX MPEIMETOB

YMeHue BbIOMpaTh MNOAXOMALIMA METOA JUIsl pelleHHs 3ajaud; [OHMMaHHUe
3HAYUMOCTH MAaTEMaTUKU B U3YUYEHUU NMPUPOAHBIX U OOIIECTBEHHBIX MPOILIECCOB U

HBHCHHﬁ; YMCHUC paACIIO3HABATL MPOABJIICHHUC 3aKOHOB MATCMATUKN B HCKYCCTBC,




yYMEHUE IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUNCKON U MUPOBOM

MaTeMaTHIeCKOMN HAayKH

HEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYMCICHUS
11 Hatypanbnble u nensle uncna. [Ipu3Haku JeNMMOCTH LIETIBIX YUCEI
1.2 Panmonanbhblie ynciaa. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, IPOLIEHTHI, OECKOHEUYHbIE TEPUOANYECKIE Jpodu
13 Apudmerndeckuii KOpeHb HATYpaIbHOM cTeneHu. JefdcTBrs ¢ apuMETHUECKUMH KOPHIMHU HATYpAIbHOW CTETICHU
1.4 Crenenb ¢ 1enpiM rnokasareneM. CTeneHb ¢ palluOHaIbHBIM NoKa3areneM. CBoICTBa cTeneHu
15 CuHyC, KOCUHYC U TAaHT€HC YHCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble 1 HaTypaibHbIE JOrapu(MbI
17 JleiicTButenpHble yncia. ApudmeTnyeckue onepanuu ¢ JeHCTBUTENbHBIMU yuciaMu. [IpuOnukEHHbIE BBIYMCIIEHUS, IpaBUiIa
' OKpYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 Lenblie u 1poOGHO-paIiOHANIbHBIE YPaBHEHUS

2.2 HppanyonaibHble ypaBHEHUS




2.3

TpuroHomeTpudecKkue ypaBHEHUs

2.4 [Toka3zarenbHble U TorapupMuUUIecKre ypaBHEHUS

2.5 Llenbie 1 pOOHO-palIMOHATILHBIC HEPABEHCTBA

2.6 HppanronanbHple HEPABEHCTBA

2.7 [TokazaTenbHbIC U JOorapuhMHUUECKHE HEPABCHCTBA

2.8 TpuronomeTpuyecKre HepaBeHCTBA

2.9 CucTteMbl U COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaeanTens MaTPUIIbI
3 OyHKIUYN U TpaduKu

31 Oynkus, crnocoObl 3amanus ¢yHkuuu. ['paduk (ysxnum. B3anmuo obOparnbie (yHkmmmn. YETHbIE W HEYETHBIC (YHKIIHH.
- [leproanueckue GpyHkunn

3.9 Ob6nacTp ompeaeneHus U MHOXecTBO 3HadeHMM ¢yHkumu. Hymm ynkuuu. [IpomexyTku 3HakomocTostHCTBA. [IpomexyTku
' MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMBI (yHKIMU. Hanbosnblee n HanMeHblee 3HayeHne (yHKIUU Ha IPOMEXYTKE

3.3 CrenenHast GyHKIMS C HATYpaJbHBIM M LIeNbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHs N-0if cTeneHu

3.4 Tpuronomerpudeckue GyHKIUHU, UX CBOHCTBA U rpaduKu

3.5 [Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku

3.6 Touku pa3pbiBa. ACUMITOTHI rpadukoB ¢pyHkuuid. CBolcTBa (PYHKIMHI, HEMPEPHIBHBIX HA OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

3.8 Apudmerndeckas 1 reomeTpuueckas mporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa




4.1

[IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (DYHKITHNA

[IpumeneHre NPOM3BOMHONW K HMCCIEJOBAHUIO (YHKIMH Ha MOHOTOHHOCTh M JIKCTpeMyMbl. HaxoxaeHue HauOOJBIIEro H

42 HAMMEHBIIETO 3HaUCHHS (QYHKIIMH Ha OTPE3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHOXeCTBO, OIlepaliy HaJl MHOKecTBaMH. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BepositHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 KombunaTtopuka
7 T'eomerpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 KoopauHaTsl 1 BEKTOPEI

OOKYMEHT MOAMUCAH
ONEKTPOHHOW MOAMUCHIO

Ceptucukat: 029DA87A0043B2D5904C629AB18C3BAF20
Bnapenew: CbIMEBA MAPUA BANEPbEBHA
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