MUHHUCTEPCTBO NPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN

MYHULHUITAJIBHOE BIO/KETHOE OBINEOBPA3OBATEJIBHOE YYPEKJIEHUE
«BOTAHHYECKAS CPEJHSI51 OBIIEOBPA3OBATEJJIBHAS ITKOJIA»
PA3JIOJIBHEHCKOI'O PAUOHA PECITYBJIMKHU KPBIM

(MBOY «BboTaHHYecKast IIKO0JIa»)

PABOYAS [IPOTPAMMA
(ID 7382680)

y4eOHOro npeamMera «MaTeMaTHKa: BEPOSITHOCTh H CTATHCTHKAY
( Yray6JieHHbIIi YPOBEHD)

s ooygarommxest 10-11 kmaccoB

¢. Borannueckoe, 2025 r.



INOACHUTEJIBHASA 3ATINCKA

VYuebublil kKypc «BeposTHOCTh U CTaTUCTHUKA» YIIyOJEHHOIO YPOBHS SABISETCS NPOJOJIKEHUEM U
pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriiyOJEHHOTO YPOBHS Ha YPOBHE CpPEIHEr0 OOILIEero
oOpazoBaHus. Y4eOHBIH Kypc TmpeaHasHadeH i (QOpMUpOBaHHA Yy  OOy4aromIUXcCs
CTaTUCTUYECKON KyJbTYphl M INOHUMAaHUSA POJIM TEOPHM BEPOATHOCTEH Kak MaTeMaTHYecKOro
MHCTPYMEHTA Ul U3YyYEHUs CIy4alHbIX COOBITHH, BeMMUMH U mporeccoB. [Ipu n3ydyenun kypca
o0oramaroTcsi MPeACTaBICHUS OOy4aroIUXCs O METOAaX HCCICAOBAaHUS W3MEHYMBOIO MHDA,
pa3BUBaeTCAd IMOHMMaHUE 3HAYUMOCTH M OOIIHOCTH MaTEeMaTHYeCKHMX METOAOB MO3HAHUS Kak
HEOTHEMJIEMOH YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHMSL.

Coneprxanue yuyeOHOro Kypca HalpaBiICHO Ha 3aKpelICHHE 3HAHWH, MOIyYeHHbIX IPU U3yYeHUU
Kypca Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, U Ha Pa3BUTHE MPEICTABICHUH O CIlydyailHBIX
BEJIMYMHAX U B3aMMOCBS3SIX MEXKIY HUMH Ha Ba)KHBIX MPUMEpPAX, CIOKEThl KOTOPBIX [TOYEPIHYTHI
U3 OKpYy’Karollero Mupa. B pesynprare y 00ydaronuxcs 10JKHO COPMHUPOBATHCS MPEICTaBICHUE
0 Haubojee yHOTPEOMTENbHBIX M OOLIMX MaTEeMaTHYECKUX MOJENAX, MCIOIb3YEMbIX JUIS
ONMCAaHUS AHTPOIIOMETPUYECKUX M JIeMOTpaUuecKUX BEJIUWYHMH, MOTIPEHIHOCTEN B pa3iMyHbIe
poJla U3MEPEHUSIX, NIUTEIbHOCTH O€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMUCTB, XapaKTEPUCTUK
MacCOBBIX SIBJICHHUH W MIpoleccoB B oOmiecTBe. YUeOHbI Kypc siBisercss 0a30i Ui OCBOEHUS
BEPOSTHOCTHO-CTATUCTUYECKUX METO/I0B, HEOOXOAMMBIX CHELMAINCTaM HE TOJbKO MHKEHEPHBIX
CHELMATIHOCTEH, HO TaKXe COLUAIbHBIX M IICUXOJIOIMYECKHUX, IIOCKOJIbKY COBpPEMEHHbBIE
OOIIECTBEHHbIE HAYKH B 3HAYMTEILHONW MEpe MCIONB3YIOT anmapar aHajau3a OONbIINX TaHHBIX.
LenTpanpHyt0 4YacTb y4yeOHOro Kypca 3aHMMAeT OOCYXJEHHME 3aKOHa OOJBLIMX YUCel —
(GyHIaMEHTaJILHOTO 3aKOHA MPHPO/Ibl, UMEIOIIEr0 MaTEMAaTHYECKYI0 (pOpMaTU3aIuio.

B cooTBercTBMM C yKa3aHHBIMH II€NSIMH B CTPYKType YydeOHOro kypca «BeposTHOCTh H
CTaTUCTHKa» Ha YrayOJEHHOM YpPOBHE BBIACNIEHBl OCHOBHBIE COJEp)KATEIbHBIE JIMHUU:
«Cny4aiiHple COOBITHS M BEpOSITHOCTU» U «Cily4aiiHble BEIMYMHBI U 3aKOH OOJIBILIUX YUCEID».
IToMrMO OCHOBHBIX JIMHMM B y4€OHBIM KypC BKIIIOYEHBI 3JIEMEHTHI T€OpHUU IpadoB U TEOPHUH
MHOYECTB, HEOOXOAUMBIE JUIsl TMOJTHOLIEHHOTO OCBOGHHUS MaTepualla JaHHOTO y4yeOHOro Kypca H
CMEKHBIX MaTEMaTHUYECKUX y4EOHBIX KYPCOB.

Copepxanne nuHUH «Ciay4aiiHble COOBITHS U BEPOSITHOCTHY CIIY>KUT OCHOBOH /17151 )OPMHUPOBAHUS
MIPECTAaBICHUM O pACHpPENEICHUN BEPOSITHOCTEM MEXIY 3HAYEHMSIMHM CIIyYallHbIX BEJINYMH.
BaxkHyro 4YacTe B OTOH COIEp)KAaTENbHOW JIMHUM 3aHUMAET HU3YYEHUE TE€OMETPUYECKOTO H
OMHOMHUAIBHOTO pACHpeNeleHUl M 3HAaKOMCTBO C UX HENPEephIBHBIMU aHalloTaMU —
MOKa3aTeIbHbIM U HOPMAJIbHBIM paclpeeIeHUIMU.

Tembl, CBsA3aHHBIE C HENPEPBIBHBIMU CIy4yallHBIMH BEJIWYMHAMM M  PaCIpENE/ICHUsIMH,
aKIEHTUPYIOT BHUMaHME OOYYalOIIMXCS Ha ONUCAHMM W HW3YYEHUHM CIy4YalHbIX SBICHHHA C
MOMOUIbI0 HENpepbIBHBIX (QyHKUMNA. OCHOBHOE BHUMaHHE YJeNseTcs I[OKa3aTelIbHOMY H
HOPMaJIbHOMY pacipe1eICHUSIM.

B y4yeGHOM Kypce mpeaycMaTpHBaeTCsi 03HAaKOMHUTEIbHOE M3YyYEHHE CBSI3U MEXIY CIydaifHbIMU
BEIMYMHAMU W OIMCAaHME OJTOH CBSI3M C TOMOIIBIO KO3(h(UIMEHTa KOpPPETSHU U €ro
BBIOOPOYHOIO ~ aHajiora. OTH JJIEMEHTHl COJIEp)KaHUsl pa3BUBAIOT TeMy «/luarpaMmel
paccenBaHMs», U3yUEHHYIO Ha YPOBHE OCHOBHOI'O 00I11ero 00pa30BaHusl, U BO MHOTOM OIHMPAOTCS
Ha CBEJICHUA U3 KYpCOB aJreOpbl U T€OMETPUH.

Emé onuH sneMeHT coaep:KaHus, KOTOPBIM MpEAIaracTcs Ha O3HAKOMUTEIBHOM YpPOBHE —
MOCJIEI0BATENBHOCTh CIy4allHBIX HE3aBUCHMBIX COOBITHI, HACTYNAIOIIUX B €IUHHILY BPEMEHH.
O3HakoMJICHHME C pachlpeleiicHUEM BEpPOSATHOCTEH KOJMYECTBA TAaKUX COOBITUHA HOCHUT



Pa3BUBAIOIINN XapaKTep U SIBJIACTCS aKTyaJIbHBIM Ui OyAYyIIKUX aOUTYpPUEHTOB, MOCTYMAIONIMX Ha
y4eOHBIC CIICITUATBHOCTH, CBSI3aHHBIC C OOIIECTBEHHBIMHM HayKaMH, IICHXOJIOTUEH U YIIPABIICHUEM.
Ha m3yuenue yueOHOro Kypca «BeposTHOCTh M CTaTHCTHKA» Ha YriyOJeHHOM YPOBHE OTBOJIUTCS
68 yacos: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 4ac B Heneo).

COJAEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBsa3ubIil Tpad, myTu B rpade: mukisl u nenu. CreneHs (BaJICHTHOCTH) BepiiuHbl. ['padsr Ha
IIJIOCKOCTH. [lepeBbs.

CrydaifHple SKCIIEPUMEHTHI (OTIBITHI) U CIIyYailHbIe COOBITHS. DJIeMEHTapHBIC COOBITHS (MCXO/bI).
BeposiTHOCTh cityuaiiHoro coObiTus. biau3ocTs 4acToThl M BEpOSTHOCTH coObITHM. CitydaiiHble
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Oneparuu  HaJx COOBITUSIMHU: TE€peceYeHUe, OOBEIUHEHUE, TMPOTHUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyrna caokeHus: BEpOSATHOCTEN.

VYcinoBHas BEpOATHOCTb. YMHOXEHHE BEPOATHOCTEM. JlepeBo Ciy4allHOrOo 3KCIEPHUMEHTA.
dopmyna nonHoi BepostHocTH. Popmyna baiteca. HezaBucumbie coObITHS.

bunapHblii ciaydaiiHblil ONBIT (MCHbITaHKE), yeriex U Heyaada. HezaBucumble ucnsitanus. Cepust
HE3aBHCHUMBIX MCIBITaHUN 710 nepBoro ycnexa. [lepecranoBku u ¢akropuan. Yucio coueraHuil.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCHMBIX UcnbITaHu# beprysu. CityyaiiHblil BBIOOP U3 KOHEUHON COBOKYITHOCTH.
CnyuyaitHas BenuuuHa. Pacnpenenenue BepostHocTed. J(marpamma pacnpeaeneHusi. Onepaunuu
HaJl CIydalHbBIMH BelIMYMHAMHU. buHapHas ciny4aiiHas BenuunHa. lIpumepsl pacnpeneneHuid, B
TOM YHCJIe TeOMETPUYECKOe U OMHOMHAIILHOE.

CoBMecTHOE pacnpefielieHne ABYX CIIy4alHbIX Bequ4yuH. He3aBucumble ciydyaiiHble BEJITUYMHBI.
MatemaTtuueckoe OKUIaHHE ClydyallHOM BenWuyuHbl (pacnpeaeneHus). llpumepsl mpuUMeHEHUS
MaTeMaTUYeCcKoro OXHUIaHUsl (CTpaxoBaHUeE, JIoTepes). MareMaTuueckoe OXKHIaHWe OWHapHOM
CIIy4ailHOM  BeIMYMHBL. ~MaremMaTH4ecKoe  OXHUJAHUE CYMMBI  CIy4allHbIX  BEJIWYMH.
MaremMaTHuecKoe 0’KUIaHue T€OMETPUIECKOr0 1 OMHOMHUAIIBHOTO PAacHpeaeICHHUMN.

Jucnepcusi U CTaHJAapTHOE OTKIOHEHHWE CIydyaHOW BeNWuuHBbI (pactupeneneHus). Jucnepcus
OMHAapHOW ciyyallHOM BeNMWYUHBL. MaremMaTHuecKoe OKWJIAHUE NPOU3BENEHUS U JUCHEepCUs
CYMMBbl HE3aBUCUMBIX CIIy4alHbIX BenW4MH. Jlucnepcus W CTaHAApTHOE OTKJIOHEHUE
OMHOMMAJIBHOTO pactipeneneHus. Jlucnepcuss W CTaHAApPTHOE OTKJIOHEHHE TI'€OMETPHYECKOTO
pacipeneneHus.

11 KJIACC

HepasenctBo UeOwnméBa. Teopema YeOwbmméBa. Teopema beprymnu. 3akoH OOJIBIIMX YHCEI.
Bri6opounsiii Metof uccienoBanuil. Bertbopounsie xapakrepuctuku. OneHHUBaHHE BEPOSATHOCTH
COOBITHSI TIO BBHIOOPOUHBIM JaHHBIM. [IpoBepka MPOCTEHIIMX TMIIOTE3 C MOMOUIbI0 HU3YyUYEHHBIX
pacIpeneiIeHui.

HemnpepsiBuble  cinydaiinble  BenuuyuHbl. [Ipumepbl. @DyHKIUSA IIIOTHOCTH  BEPOSATHOCTH
pacnipenencHus. PaBHOMEpHOE pachnpenelieHue M €ro CBOWMCTBA. 3ajlayd, NOPUBOASAIIUE K
[IOKA3aTeIbHOMY DACIPEACICHUI0. 3aladd, NPUBOJALIME K HOPMAIBHOMY PpacCIpEENICHHUIO.
@OyHKIUS TUIOTHOCTH BEPOSITHOCTH TOKA3aTENbHOTO paclpesieieHus, (YHKUIUS IUIOTHOCTH



BEPOSITHOCTH HOPMAJIbHOTO pacnpeneneHus. DyHKIuUs IMJIOTHOCTU W CBOMCTBAa HOPMAaJIbHOTO
pacrpeeneHus.

[TocnenoBarenbHOCT,  OJWHOYHBIX  HE3aBUCHMBIX  COOBITMHA. 3amayu, MNPUBOIANIUNE K
pacnpenenenunto [Iyaccona.

KoBapuamnus nByx ciydaifabix BennuuH. Kosdduument nuneitHoit koppensunu. COBMECTHbIE
HaOIOJCHUST JBYX BeNWYWH. BpIOOpouHbIl KO3 GdUIMEHT Koppensnuu. Pasnmuuue Mexmy
JIMHEMHON CBS3bI0 M NPUYUMHHO-CJIEJACTBEHHOM CBs3bl0. JIMHEWHas perpeccus, MeETOM
HaWMEHBIIINX KBaJIPATOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSAAITHOCTh U CTATHCTHUKA» (YIJYBJEHHBbIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI
1) rpaska1aHCcKOro BOCIUTAHUSA:
c(OPMHUPOBAHHOCTh TPAXKAAHCKOW MO3HUIIMHU OOYYAIOLIErocsl KaK aKTHBHOTO U OTBETCTBEHHOIO
YJieHa POCCHICKOro OOIeCTBa, MPEACTABICHUE O MATEMATUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SABJICHUHN, POLIEAYP TPaXKTaHCKOTO 001IecTBa (BBIOOPHI, OIPOCHI H JPYTOE),
YMEHHE B3aUMOJEUCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B COOTBETCTBUM C MX (PYHKUUIMU U
Ha3Ha4YCHHUEM;
2) IATPUOTHYECKOT0 BOCTIMTAHMS:
c(OPMUPOBAHHOCTh POCCUNUCKON TIpakJaHCKOM HWIEHTHUYHOCTH, YBaXXEHUS K MPOLUUIOMY U
HACTOSIIEMY POCCHMCKOW MAaT€MaTHWKH, LEHHOCTHOE OTHOWIEHHWE K JOCTHXKEHUSM POCCHUCKHX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTH4ECKOW IIKOJIbI, MCIOJB30BAHUE JTUX JTOCTHKEHHUH B
JPYTUX HayKax, TEXHOJIOTHUSX, chepax IKOHOMUKH;
3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
OCO3HAaHHE JIyXOBHBIX IEHHOCTEH POCCHICKOrO Haponaa, cHOpMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAaHMsI, ITHUYECKOTO IOBEIEHUS, CBA3AHHOIO C IMPAKTUYECKUM IPUMEHEHHEM AOCTHXKCHHUN
HAayKH U J€ATEIbHOCTBIO YUYEHOr0, OCO3HAHWE JIMYHOIO BKJIAJa B IOCTPOEHHE YCTONYHMBOIO
Oynymiero;
4) 3cTeTH4eCKOro BOCIIMTAHUA:
ACTETUUYECKOE OTHOLIEHME K MHpY, BKIIOYAas OJCTETHUKY MaTEMaTHMYECKHX 3aKOHOMEPHOCTEM,
O00BEKTOB, 3a/ay, PEIICHUH, pacCyXACHUH, BOCIPUUMUYUBOCTD K MaTEMAaTHUYECKHM AacleKTaM
Pa3IMYHbBIX BUJIOB HCKYCCTBA;
5) puznveckoro BOCNIUMTAHUSA:
c(OPMHPOBAHHOCTh YMEHHUS TNPHUMEHSATh MaTEeMAaTU4YEeCKUE 3HAHUS B HMHTEpecax 370pOBOrO H
6e30macHoOro 00pasa *KU3HHU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 37I0POBBIO (3/I0pOBOE MUTAHHE,
cOamaHCUPOBAaHHBIA pPEXUM 3aHATHM W OTAbIXa, peryiaspHas (u3nueckas aKTUBHOCTH),
(u3nyecKoe COBEPILICHCTBOBAHHE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENIBHOM 1€ATEIBHOCTHIO;
6) TPY10BOr0 BOCIIUTAHUA:
TOTOBHOCTh K TpPYyIy, OCO3HaHHE LEHHOCTH TpPYAOJIOOUS, WHTEpeC K pa3inyHbIM cdepam
npoeCCUOHATTLHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW M €€ NPUIOKECHUSMH, yMEHHE
COBEpIIIATh OCO3HAHHBIN BBHIOOP Oyaymiel npodeccun U peaan30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE
IJIaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaT€MaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MIPOTSKEHUM BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHHUU NMPAKTUUYECKUX 3a]ad
MaTeMaTHYECKON HalpaBICHHOCTH;



7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

c(OPMHUPOBAHHOCTH HKOJIOTUYECKOMN KYJIbTYpbl, MOHUMAHUE BIUSHUS COLUATBHO-I)KOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE MPUPOAHON U COLMAIbHOU Cpelibl, OCO3HAHHE II100aJIbHOIO Xapakrepa
9KOJIOTHYECKUX MPOOIEM, OpUEHTAIMs Ha MPUMCHCHHE MAaTEMAaTHUYECKUX 3HAHUHN NI PEIICHUS
3aa4 B OOJIACTH OKPY’KAaIOMIEH cpeipl, MIAHUPOBAHWE TOCTYIIKOB M OIICHKH HMX BO3MOXKHBIX
MIOCJIEICTBUH JIJIs1 OKPY’KAOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSA
HayKH 1 OOIIECTBEHHOW MPaKTUKH, TOHUMAHNE MATEMAaTUYECKON HayKH KaK cephbl YeTOBEYECKOM
NEATEIbHOCTH, 3TanoB €€ pa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTUS LMBUIIM3AIMHU, OBJIAJCHUE
SI3bIKOM MaTEMaTHUKHA U MaTeMaTH4E€CKON KyJbTypOl KakK CPeACTBOM IO3HAHUS MHUPA, TOTOBHOCTh
OCYILECTBJIATh MPOEKTHYIO U UCCIEA0BATEIBCKYIO JEATEIIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC Y4eOHbIC NeHCTBUS

Ba3oBble Joruyeckue aeiicTBus:

BBISIBJISITH U XapaKT€pU30BaTh CYLIECTBEHHbIE MPU3HAKM MATEMaTHYECKHMX OOBEKTOB, MOHATHM,
OTHOLICHUHA MEXAYy MOHATHAMHU, (DOPMYIUpOBaTH ONpEAETICHUs NOHATHH, YCTaHaBIMBATb
CYIIECTBEHHBIN NMpPHU3HAK KJIACCHU(UKAIMK, OCHOBAaHUS Ul OOOOIIEHUS U CPAaBHEHMsI, KPUTEPUU
IIPOBOJMMOI0 AHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTH H  INPEOOpPa3OBBIBATh  CYKICHHS: YTBEPAHUTEIbHBIE H
OTpHILIaTENIbHbIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBJIATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M NMPOTUBOpeUns B (akTax, JAHHBIX,
HaOJIIOJIEHUSAX W YTBEP)KIACHUSX, MpeAjaratb KPUTEPUHU Ul BBISIBICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUUI;

JIeNIaTh  BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKHM, JEOYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKJIEHUN (TpsAMble U OT
MIPOTUBHOI'0), BBICTPAWBATh APryMEHTAIMIO, MPUBOAUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKICHHSI U BBIBOJIBI;

BbIOMpPATh CMOCOO pemeHus y4eOHOM 3ajauM (CpaBHUBATh HECKOJBKO BAPHAHTOB pEILEHUS,
BbIOMpaTh HanOoJiee MOAXOAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bCKue 1eHCTBHSA:

UCIOJb30BAaTh BOMPOCHI KaK HCCIEA0BATENbCKUI HWHCTPYMEHT TIO3HAHUS, (DOpPMYyIUpOBaTh
BOMPOCHI, (DUKCUPYIOIIME NPOTHBOpEUHe, NpoOjeMy, YCTaHABIMBATh HCKOMOE W JaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINI0, MHEHUE;

MIPOBOAUTH CAMOCTOSATEIBHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEOBAaHHE 10 YCTAHOBIIEHHUIO
0c00EHHOCTEH MaTeMaTH4YeCKOTr0 00BEKTa, SIBJICHHSI, IPOIIECCa, BHISIBICHUIO 3aBUCUMOCTENH MEXTY
00BEKTaMU, SIBIICHUSIMH, TIPOLIECCAMH;

CaMOCTOSITENIbHO (OpMYIMpOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJIOACHNUS, UCCIIEOBAHUS, OLIEHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX PE3YyJbTaTOB, BHIBOJOB U
0000IIIeHMIT;

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IpOLEcCa, a TAK)KE BBIIBUraTh NPEANOIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSX.



Paborta ¢ undopmanmeii:

BBISIBIITh  IeUIIUTH MHPOPMAILIMHU, NAHHBIX, HEOOXOMUMBIX UIsI OTBETa Ha BONPOC M JUIS
peIIeHHS 3a]1a4H;

BbIOMPaTh MH()OPMAIUIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, AaHAJTM3HPOBATH, CUCTEMAaTU3UPOBATh
Y MHTEPIIPETUPOBATH MH()OPMAIIHIO PA3IMYHBIX BUJOB U (OPM IPE/ICTABICHHUS,

CTPYKTYpUPOBaTh WH(POPMAIMIO, MPEIACTAaBIATh €€ B Pa3IUYHBIX (opMax, WILIFOCTPHUPOBATH
rpaguvecKu;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATENILHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHnMKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcCTBUS

O01menmne:

BOCIIpUHUMATL U (1)OpMy.]II/IpOBaTB CYXXKACHHUA B COOTBCTCTBUU C YCIIOBUAMHU W LCIISIMU O6IJ.I€HI/I$I,
SICHO, TOYHO, 'PaMOTHO BBIPAXKATH CBOIO TOYKY 3PCHHA B YCTHBIX W IMMCbMCHHLBIX TCKCTAaXx, JaBaTbhb
MOSICHEHHMSI 110 X0y PelIeHHs 33/1a4i, KOMMEHTHUPOBATh MOJIyY€HHBIH pe3yNbTaT;

B X0J1€ 00CYX/IeHUS 337aBaTh BOMPOCHI 10 CYIIECTBY 00CYX AaeMOM TEMBbI, MPOOIEMBI, pelIaeMoii
3aaa4M, BBICKA3bIBATb HMACHU, HAILICJICHHBIC HA IMOWCK PCHICHUSA, COIIOCTABIIATL CBOU CYXICHUA C
CYXKACHUAMU JAPYIrux YYaCTHHUKOB Auajiora, O6H3.py>KI/IBaTb pasiiiue U CxXoAaCTBO HO3HHPII>1, B
KOPPEKTHOH opMme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEJCTaBIATh Pe3ydbTaThl pEIICHHUs 3aJadd, OSKCICPUMEHTa, MCCIEIOBaHUSA, IPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (hOpMAT BBICTYIUICHHUS C YIETOM 33124 MPE3CHTAIlMH 1 0COOEHHOCTEH
ayJIUTOPHUH.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranmusanus:

COCTaBJIATH IUIaH, AITOPUTM PEUICHMsS 3aJjaul, BIOMPATh CIIOCOO peleHus: ¢ y4ETOM UMEIOLINXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTUPOBATh BapHaHTbI
peleHuii ¢ yuéToM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHATbHBI MHTEJIEKT:

BJIaJIETh HABbIKAMHU II03HABATEIbHOM pEeQUIEKCMM KaK OCO3HAaHUSl COBEpIIAEMbIX IEHCTBUI U
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YJIbTATOB, BIAJETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS
mpoliecca 1 pe3ysbTara pelieHuss MaTeMaTHYecko 3a1a4H;

NPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 33]]aul, BHOCUTh KOPPEKTUBBI
B JICATEIIEHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAWICHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBHE pPE3yJIbTaTa LEIH M YCIOBUSAM, OOBSICHATH NMPUUUHBI JOCTHIKEHUS WIH
HEIOCTHXEHUS PE3yJIbTaTOB JIeATENbHOCTH, HAXOIUTh OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MOHUMATh M UCIOJIB30BaTh MPEUMYILECTBA KOMAaHHON ¥ MHIUBUAYaJIbHON paOOThI IPH pEIICHUN
y4eOHBIX 3ajlay, NPUHUMATH IIelb COBMECTHOH JEATENIbHOCTH, IJIAHWPOBAaTh OpraHU3alMIo
COBMECTHON paboThl, pachnpelensiTh BHUIbI paboOT, OroBapUBaThCs, OOCYXIaTh MpPOLECC H
pe3yabTaT paboThl, 00001IaTh MHEHHUST HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBLIX Gopmax paboThl (00CYXIeHHS, OOMEH MHEHUH, «MO3TOBBIE IITYPMbI»
Y UHBIE), BBIMOIHATH CBOIO YaCTh paObOTHl M KOOPAWHUPOBATH CBOM JCHCTBHS C IPYTMMHU WICHAMHU
KOMaHJIpl, OLICHMBaTh KayecTBO CBOEr0 BKJaga B OOWMM NPOIYKT MO KpPUTEPUsM,
c(OpMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOJEHCTBUS.



IMPEJIMETHBIE PE3YJIBTATbBI

K xonity 10 kjacca o0ydJarmuiicss HAyYUTCS:

CBOOOJHO ONEpUpPOBaTh MOHATHIMHU: Trpad, miockuil rpad, cBA3HbIA rpad, myts B rpade, Iemnb,
LIUKJI, IEPEBO, CTENEHb BEPIIMHBI, IEPEBO CIIYYalHOIO IKCIIEPUMEHTA;

CBOOOJHO ONEPUPOBATh MOHATUSAMM: CIIydailHbI SKCIEPUMEHT (OIbIT), CIy4aHOEe COOBITHE,
JIEMEHTAapHOE cily4yaiiHoe cOObITHE (3JIEMEHTAapHBIH HCXO0J) CIY4alHOro OINbITa, HAXOAUTh
BEPOSTHOCTH COOBITUI B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HAXOJUTh ¥ (POPMYTUPOBATH COOBITHA: MEepeceYeHrne, 00beAMHEHNE TaHHBIX COOBITHH, COOBITHE,
IIPOTHBOIOJIOXKHOE JAHHOMY, UCIOJb30BaTh JUarpaMMel Dilyiepa, KOOPIAUHATHYIO IPAMYIO JUIS
peleHust 3a1a4, MoJb30BaThCs (HOPMYIION CIIOKEHHsSI BEpOATHOCTEH JUIsl BEPOATHOCTEH NBYX U
TPeX CIIy9alHBIX COOBITHIA,

OIIEpUpPOBATh MOHATUSIMMU: YCJIOBHAs BEPOSITHOCTb, YMHOXXEHHE BEPOSITHOCTEH, HE3aBUCHUMBIE
COOBITHS, JIE€PEBO CIY4alHOIO 3KCIEPUMEHTAa, HAXOJUTh BEPOSTHOCTU COOBITUH C IOMOIIBIO
IIpaBUJIa YMHOXKEHHsI, AepeBa CIly4alfHOro OIbITa, UCIOJIb30BaTh (POPMYIy HOJHON BEPOSTHOCTH,
¢bopmyny baiieca mpu pernenuu 3amad, ONnpenesaTh HE3aBUCHMOCTh COOBITHH MO (GOpMyIie U O
OpraHM3alK CIy4ailHOrO SKCIIEPUMEHTA;

IPUMEHATh HU3Y4YE€HHblE KOMOWHATOpHBIE (OPMYJIbI AJIS MEPEUMCIICHUS SJIEMEHTOB MHOXKECTB,
3JIEMEHTApHbBIX COOBITUI CTy4alfHOTO OIBITA, PEIICHNUs 33134 110 TEOPUHU BEPOATHOCTEH;

cBOOO/IHO ONEpUPOBATh MOHATUAMU: OMHAPHBIN Cy4YailHbIN ONBIT (MCIIBITAHUE), YCIEX U HEy/aua,
HE3aBHCHUMBbIC HCIBITAaHUS, CEPUsl MCHBITAHUM, HAXOAUTh BEPOSITHOCTH COOBITHH: B CEpUU
UCIBITAaHUN 1O MEpPBOro YCIexa, B CEpUM HCIbITaHWM bepHyiiu, B OIbITE, CBSI3aHHOM CO
Cly4ailHBIM BBIOOPOM M3 KOHEYHOI COBOKYIHOCTH;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: CilydyaiiHas BeJWYMHA, paclpe/ielieHue BepOsSTHOCTEH,
auarpamMma pacrpejeneHusi, OMHapHas ciydaiiHash BEJMYMHA, F€OMETpUYEcKoe, OMHOMMAIBLHOE
pacnpeziesieHue;

OIIEpUPOBATh MOHATUSAMHU: COBMECTHOE PACIPENEIECHUE JBYX CIy4alHbIX BEJIMYMH, HCIIOIb30BaTh
TabJIUIy COBMECTHOI'O paclpeAeseHHs IBYX CIydailHbIX BEJIMUYUH JUIsS BBILACTICHUS pacIlipeeIeHUs
KaKJOW BEJIMYMHBI, ONPEIEICHUs] HE3aBUCUMOCTH CITy4ailHbIX BEJIMUYMH; CBOOOJIHO ONEPHUPOBATh
MOHATHEM MaTEeMaTHYECKOro OKUIAHMs CIydyallHOW BEIMYMHBI (pacrpeneneHus), MPUMEHSTh
CBOWCTBA MAaTeMaTHUYECKOTo OXHJAHHWsS TpH PELIeHWH 3a]ad, BBIYUCIATH MaTeMaTHYecKoe
OXKHUJaHue OMHOMHMAJIBHOTO M TE€OMETPUUYECKOr0 paclpeieseHuid; CBOOOAHO ONEepUpOBaTh
MOHATUSIMH: JUCIIEPCUS], CTAaHIAPTHOE OTKJIOHEHUE CIy4YallHON BEeNWYHHBI, IPUMEHSTh CBOMCTBA
JUCTIEPCUU CIy4yailHOW BENMYUHBI (pacnpeesieHns) pU PelIeHnH 3a4a4, BBIYUCIATh TUCIEPCUIO
U CTaHAAPTHOE OTKJIOHEHHE T€OMETPUYECKOT0 M OMHOMHUAIIBHOTO PacIpeie/IeH M.

K konimy 11 kiaacca o0yyaromuics HayYuTCs:

BBIUUCIISATh BHIOOPOYHBIE XapaKTEPUCTUKU IO JAHHOW BBIOOPKE M OLIEHWBATh XapaKTEPUCTUKU
reHepalbHOM  COBOKYNHOCTH JaHHBIX 110 BBIOOPOUHBIM  XapakTepucTukam. OIleHHBaTh
BEPOSITHOCTH COOBITMH W TPOBEPATh NPOCTEHIINE CTATUCTHYECKUE THUIOTE3bl, MOJIb3YsCh
M3YyYEHHBIMH paclpeieleHUsIMY;

MPUBOJUTL TPUMEPHl 3ajad, MPHUBOJIALUIMX K [IOKa3aTeIbHOMY paclpelesieHnIo, 3ajad,
IPUBOASIIUX K HOPMAJIbHOMY pacnpesaeneHuto. OnepupoBaTh NOHATUAMM: (QYHKIHUS MJIOTHOCTH
BEPOSITHOCTH TOKA3aTEIbHOTO pacupeneneHus, PyHKIUS UIOTHOCTH BEPOSTHOCTH HOPMAaJIbHOTO
pacripenienieHusi, (QyHKUUS TUIOTHOCTH W CBOMCTBAa HOPMAJbHOTO pPACIpEENICHUs; ONpEAesITh
K02 (D PUITMEHT THHEHHOM KOPPEIISINK, BBIOOPOUHBIA KOIPDHUIIUESHT KOPPEIISAIIHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumeHoBaHMe pa3iesioB U
TeM MPOrpaMMbl

KoaunuecTtBouacoB

KoHnrpoJabnHbIie
Bcero P
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

DneMeHTHl Teopuu TpadoB

Crny4daiiHble OTBITHI,
clTydaitHble COOBITHS U
BEPOSITHOCTH COOBITUH

Oneparuu Haj
MHOKE€CTBaMHU U
coObrTusiMu. CIIo)KeHUE U
YMHOXEHHE BEPOSITHOCTEH.
VYcnoBHas BEPOSITHOCT.
HezaBucumeblie coObITHS

6

DneMeHTbl KOMOMHATOPUKH

Cepuu nocienoBaTeabHbIX
ucneiTanuil. Mcrbrtanus
bepuymnu. CrnydaitHbii
BBIOOD U3 KOHEUHOM
COBOKYITHOCTH

CrnydaiiHple BETUYUHBI U
pacmpeseneHus

14 1

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34 2




11 KUIIACC

KosimyecTBouacos DJIEKTPOHH
Ne ble
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Bcer  KoHTpoubH IIpakTHYecku
n/ NporpamMMbl oOpa3oBaTten
I 0 blepadoThI epaldoThbl BHBIE
pecypcbl
1 3akon Gonbimux yncen S
) DneMEeHThl MaTEMAaTHYECKOU 6
CTaTUCTUKU
HenpepbiBHBIE CllyualiHbie
3 BEJIMYMHBI (pacrpeaeneHus), 4
II0Ka3aTeIbHOE U HOPMAJIBHOE
pacnpezeneHus
4 Pacnpenenenue ITyaccona 2
5 CBs13p MeX1y Clly4allHBIMU 6
BEJIMYUHAMU
6 O06o0mmenue u } 11 1
CUCTEMAaTU3aLMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 34 1 0
[10 ITPOT'PAMME

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BepOSITHOCTEH M CTATHCTHKA
6.1 UuTtath U CTPOUTH TAOJIUIIBI U JUArpaMMbl
6.2 OnepupoBaTb  MOHATUSAMHU:  cpelHee  apupMeTHUecKoe,  MeAHaHa,
HauOosplIee, HAMMEHbIIIEe 3HAYCHHE, pa3MaX MAaCCHBA YHCIIOBBIX JaHHBIX
OmnepupoBaTh MOHATUSMH: CIyYalHBIN SKCIIEPUMEHT (OMBIT) U CllydailHOe
COOBITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTApHBIH HCXOM) CIy4ailHOTO
6.3 OMbITa; HAXOJUTh BEPOATHOCTH B OMNbITAX C PaBHOBO3MOKHBIMHU
CIly4yailHBIMH COOBITUSIMH, HAXOJUTh M CPAaBHUBATh BEPOSITHOCTU COOBITHI B
M3Y4YEHHBIX CIy4YailHBIX 3KCIIEpUMEHTaX
Haxomute u ¢opmynupoBaTh COOBITHS: TepeceYeHHe U OObeIUHEHHE
6.4 JTAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO;
' MOJTH30BaThCS JUArpaMMaMu Diiepa U GOpMYIJION CIOKEHHUS BEPOSTHOCTEH
IIpY pELICHUN 3a1a4
OmnepupoBaTh MOHATUAMH: YCIOBHAsI BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTH C IOMOIIbIO IPaBUIA YMHOXEHHS, C IOMOIIbIO

JIepeBA CIIy4YalHOIO OIbITA




6.6

[TpuMeHsATh KOMOMHATOPHOE MPABUJIO YMHOKEHUS TIPU PEIICHUH 3a/1a4

6.7

OnepupoBarh MOHATHUSAMH: HCIBITAHWE, HE3aBHUCHUMbBIE HUCIBITAHUS, CEepuUs
WCIBITAaHUHN, yCIIeX U HEeyJaya; HaXOJUTb BEPOSITHOCTU COOBITHI B CepHH
HE3aBUCHUMBIX HCIBITAHUNH /0 TEPBOr0O YyCIexa, HaXOJUTh BEPOSTHOCTH
cOOBITHH B CEpUU UCTIBITaHUI bepHyum

6.8

OnepupoBarh  MOHATHSMH:  CIy4yailHas  BeJIMYMHA, paclpeiesieHue
BEPOSTHOCTEN, JUarpamma pacipeesIeHus

11 KJIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

5

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

TeopI/IH BGPOHTHOCTCIZ KU CTAaTUCTHUKA

5.1

CpaBHHMBaTh  BEpPOSTHOCTH  3HAUYEHUW  CIy4alHOW  BEJIMYMHBI  TI0
pacipeiesIeHUI0 WIH C IOMOIIBIO AUarpaMm

5.2

OHepI/IpOBaTB MMOHATHUEM MAaTEMATHYCCKOI'O OKUAAHHsA, IIPUBOAUTDL IIPUMCEPDLI
TOIr0, KaKk IMpUMCHACTCA MATCMATHYCCKOC OKHIaHHC CJIy‘-IB.fIHOfI BCJIIMYHHBI,
HaxXOJUTb MATCMATHUYCCKOC OKUAAHUC I10 JAHHOMY paCIIpEACICHUTO

5.3

Nmets npeaACTaBJICHHUEC O 3dKOHC OOJIBIINX YHCE

5.4

10 KJIACC

Nmetn npeaAcCTaBJICHUC O HOpMAJIbHOM PACIIPCACICHHN

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

Kon IIpoBepsieMblil 3J1eMEHT COAEePKAHUS

6 Teopust BeposSTHOCTEH M CTATUCTHKA

6.1

Hpe,[[CTaBJ'IeHI/IC JaHHBIX C  IIOMOIIBIO Ta6J'II/ILI n Jvuarpamm. CpeL[Hee
apI/I(bMCTI/ILIeCKOG, MEanaHa, HauOodblIee W HaUMECHBIICE 3HA4YCHHA, pa3Max,
AUCTICPCUA U CTAHAAPTHOC OTKJIIOHCHUC YN CIOBBIX Ha60p0B

6.2

CnyuyaitHple SKCIIEPUMEHTHI (OMBITHI) M CIIy4allHbIE COOBITHSA. OIeMEHTapHBIE
coObITust (Mcxonbl). BeposTHOCTH ciiydaitHOTO coOBbITHS. BinM30cTh 4YacTOTh U
BEPOATHOCTH COOBITHI. Cry4yaiiHbIe OIBITHl C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
coObITusiMu.  BeposiTHOCTH  COOBITMHE B OMBITaX C  PaBHOBO3MOKHBIMU
AIIEMEHTaPHBIMU COOBITUSIMH

6.3

6.4

Onepanuu Haja COOBITUSIMHU: TI€pecedeHUe, OOBEIMHEHUE, IPOTHUBOIOIOKHBIC
coObITud. Jlnarpammsl Ditnepa. @opmyrna ciaoxkeHus: BeposTHOCTEN

VYcnoBHas BEpPOATHOCTb. YMHOKEHHME BeposTHOCTEM. JlepeBo  cirydailHOro
skcnepumenTa. @opmyna nmonHoi BeposiTHOCTH. HezaBucumble coObITHS

6.5

6.6

KomOunatopHoe mpaBuino ymHoxkeHHs. llepectanoBku u ¢akropuan. Yucio
couetanuil. Tpeyronbauk Ilackans. @opmyna Ounoma HeroToHa

bunapHblif ciydaiiHBIi ONBIT (MCHBITAHHME), ycleX M Heyaada. HezaBucumble

ucnbiTanusa. Cepus HE3aBUCUMBIX HCNBITAHUN A0 mnepBoro ycrnexa. Cepus
HE3aBUCHUMBIX HCIbITaHUN bepHysum

6.7

Crnyuaitnas BenuuMHa. Pacnpenenenue BeposiTHOocTel. JluarpaMma pacrpeaeacHusl.
ITpumeps! pacnipesiesieHui, B TOM YHCIIe T€OMETPUYECKOe U OMHOMHAIIbHOE

10




11 KJIACC

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

5 Teopust BeposiTHOCTEN M CTaTUCTHKA
YucnoBble XapakTEPUCTUKH CIIyHYalHbIX BEJIMYMH: MAaTEMaTHYECKOE OXHUAAHUE,
qUcrepcuss M CTaHJapTHOEe  OTKJIOHeHue.  llpumepbl  nmpuMeHeHHs

51 MaTEMaTHYECKOr0 0’KMJIaHUS, B TOM YMCJIE B 3a/adaxX U3 IOBCEIHEBHOM >KM3HHU.
MareMaTrnueckoe OKHJIaHHe OWHAPHOM CIIy4aifHOW BEMYWHBI. MaTremMaTudeckoe
OKUJAHUE CYMMBbl CIIy4allHbIX BEIMYMH. MaTemaruueckoe O0XHUAaHUE U
JUCIEPCHUsi TEOMETPUYECKOTr0 1 OMHOMUATILHOTO pacipeesieHui

59 3aKoH OOJBIINX HHCEN U €T0 PONlb B HayKe, PUPOAE 1 obuiectBe. BriOopouHbIii
METO/]1 UCCIIEJOBAHUM
IIpuMepsl HeNpepbIBHBIX CIy4aWHbIX BeJMYMH. [loHATHE O IUIOTHOCTH

5.3 pacnpeneneHus. 3ajayd, MOPUBOJAILIME K HOPMAJIbHOMY pPAacHpeleCHUIO.

[ToHsiTHE O HOPMAJILHOM pacIpeeIeHUN

ITPOBEPAEMBIE HA EI'S 10O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHMSI OCHOBHOI OBPA3OBATEJILHOM
INPOI'PAMMBI CPEJHETI'O OBLIEI'O OBPA30OBAHUA

Koxa

nposepsieM

oro IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOW MPOrpaMMbl CPpeIHEro 0011ero 0opa3oBaHus

TpedoBaHu

|

BJ'IaI[eHI/Ie METOJaMH OO0Ka3aTCJIbCTB, aJIIrOpUTMaMUu PEIICHHA 3ajiad; YMCHHC
q)OpMy.]'II/IpOBaTB U OIICPUPOBATH MOHATUAMU: OIIPECACICHUC, aKCHUOMa, TEOpEMaA,
CJIICACTBHC, CBOI\/JICTBO, IMPpU3HAK, J0Ka3aTciibCTBO, PaBHOCHUJIbHBIC

(GopMyNIMpPOBKHM; TPUMEHATh HX; yMeHHe (GOopMyIHpoBaTh oOpaTHOE

IIPOTUBOIIOJIOKHOE YTBEP)KJICHUE, IPUBOAUTH INPHUMEPBl M KOHTPIPUMEPHI,
UCIIOJIB30BaTh METOJ MAaTE€MaTU4YeCKOW WHIYKIUU; IPOBOJUTH JIOKA3aTEIbHBIC
paccyXJIeHHMs TpHU PEIICHWM 3a7ad, OLICHUBATh JIOTMYECKYK) IIPaBUIIBHOCTh
pacCyXJI€HUI; YMEHHUE OINEpPUPOBATH IMOHATHUSAMU: MHOXECTBO, IOJIMHOXECTBO,
OmepalMy  HaJl  MHOXXECTBAaMH;  yMEHHME  HCIOJb30BaTb  TEOPETHKO-
MHO>KECTBEHHBIN ammapar s ONIMCAHUS PealIbHBIX IIPOLIECCOB U SABICHUN U IIPU
pelleHnr 3ajad, B TOM 4YHUCJIE€ W3 JAPYTUX Y4YEOHBIX NPEIMETOB; YMEHHUE
ONepUpOBaTh MOHATUSAMHU: Tpad, CBA3HBIA rpad, aepeBo, HMKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh W OINUCHIBaTh rpadbl Pa3IUYHBIMU CIHOCOOAMU;

HCIIOJb30BaTh I“pa(l)BI IIpu pCHICHUUA 3aJ1a4

YMeHue onepupoBath MOHATUAMU: HATypaJIbHOE YHCIIO, LIEJI0€ YNCIIO, CTENEHD C
LeJIBIM TI0Ka3aTesleM, KOPeHb HATypalbHOW CTENEeHH, CTENEHb C PalllOHATIbHBIM
nokaszarejeM, CTeleHb C JCWCTBUTEIbHBIM IOKa3aTeneM, Jiorapudm uucna,
CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO YHCJA, OCTAaTOK IO MOAYIIO,
palOHaIbHOE YMCIIO, WPPAlMOHAIBHOE YHUCIIO, MHOXECTBAa HATYypPaJbHBIX,
LENbIX, PpAlUOHAIBHBIX, JCUCTBUTEIbHBIX UYHCET; YMEHHE HCIOIb30BaTh
NpPU3HAKKU JIETMMOCTH, HAaUMEHBUIMKA OOIIMI JeTuTeNnh W HauMeHbllee oOInee
KpaTHoOe, anroput™m EBKiIHMAa mpu penieHuu 3a7ad; 3HaAKOMCTBO C pa3IU4YHBIMU
MO3ULIMOHHBIMU CUCTEMaMHU CYHCIICHHS; YMEHHE BBINOJIHATh BBIYHCICHUE
3HaYeHU U mnpeoOpa3oBaHMs BBIPAXKEHUN CO CTENEHSIMH U Jiorapudmamw,
npeoOpa3oBaHusi JAPOOHO-PAIIMOHANBHBIX BBIPAKEHHH; YMEHHE OIEPUPOBATH
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HNOHSTUSAMHU: I10CJIEZI0BATENBHOCTD, apupmMeTHIecKas nporpeccus,
reoMeTpuyecKasl Iporpeccus, OECKOHEUYHO YObIBaloIlas TIeoMeTpudecKas
porpeccusi; yMEHUE 3aJaBaTh I10CIEA0BATEIbHOCTH, B TOM YHCJIE C IOMOLIbIO
PEKYPPEHTHBIX (POpMYJI; YMEHHE ONEPUPOBATH NOHATUAMU: KOMILIEKCHOE YHUCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apIyMEHT KOMIUIEKCHOI'O 4MCJIa,
dopma 3anucu KOMILJIEKCHBIX 4YuCell (F€OMETpHUEecKasi, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTb MPOU3BOAUTH  apupMETHYECKHE JCHCTBUA €
KOMILIEKCHBIMU YHUCJIAMH; NIPUBOJUTH IMPUMEPbI UCIOJIb30BAHUSA KOMIUIEKCHBIX
quCcell; ONEPUPOBATh MOHATHAMU: MaTpula 2x2 u 3X3, onpeaenuTenb MaTpULbL,
reOMETPUYECKUI CMBICI OIPEeTUTENs

YMeHue  onepupoBaTh  NOHATHSAMM:  PALMOHAIBHBIE, HMPPALMOHAIBHEIC,
NoKa3aTeJbHbIC,  CTENEHHBIE,  JIOTapU(PMHUUYECKHE,  TPUTOHOMETPUYECKUE
YPaBHEHHs U HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIEPUPOBATH IOHATUSIMHU:
TOXJIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMA YPaBHEHHMI M HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHEHUN, HEPABEHCTB U
CUCTEM; YMEHHE pEIllaTh ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3IM4YHBIX NPUEMOB; pELIaThb YPABHEHMs, HEPABEHCTBA M CUCTEMBI C
apaMeTpoM; MPUMEHATh YpaBHEHHUs, HEPABEHCTBA, UX CHUCTEMbI JUISl PELICHUS
MaTeMaTHYeCKuX 3a7ay W 3a/ady M3 pasjinyHbIX 0o0jacTell HayKu U peajbHOMN
KU3HU

YMenue  onepupoBaTh — HOHATHSAMH:  (QYHKOUS, 9ETHOCTH  (PyHKIMH,
NEPUOANYHOCTD (PYHKIIMH, OTPAaHUYCHHOCTh (PYHKIIUK, MOHOTOHHOCTh (DYHKIIUH,
IKCTpeMyM (yHKIMHM, HanOoJblllee W HAMMEHbIIEEe 3HAYeHHWs (QYHKIUU Ha
MPOMEXKYTKE, HempepbiBHAA (DYHKIUS, ACUMIITOTHI Tpaduka GyHKIUH, [IepBas U
BTOpasi MpoW3BOJAHAS (YHKIUHU, TEOMETPUUYECKHUI U (PU3NYECKUI CMBICI
IPOM3BOJIHON, MEpBOOOpa3Hasi, ONpeNeNEHHBIH WHTErpaj; yMEHHE HaxOIHUThb
acUMNTOTHl rpaduka (QYHKIUH; YMEHUE BBIUUCIATH MPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YAaCTHOTO W KOMIO3UIMHM (YHKIMHA, HAXOJUTh YypaBHEHHE
KacaTelbHOM K Tpaduky (QYHKIMH; YMEHHE HaxOJuThb IPOU3BOJHBIE
JJIEMEHTAapHbIX  (YHKUUH; yYMEHHME  HCIOJb30BaTh  IMPOU3BOAHYIO  JUIf
uccienoBanusl (QyHKUUN, HAaXOOUTh HauMOOJbIIME M HAUMEHBIIME 3HAYCHUS
GyHKIMI; CTpOUTh TpapUKd MHOTOWIEHOB C UCIHOJIb30BaHUEM arlapara
MaTeMaTUYeCKOr0 aHalu3a; MPUMEHATHh IPOU3BOJAHYIO I HAXOXKICHHS
HAWIY4IlIEro pelIeHNs B MPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-KOHOMHUYECKUX
U (Quznyueckux 3ajavax; HaXOAUTh IUIOMATU U OO0BEMBI (UTYpP C MOMOIIBIO
WHTErpajia; MNPUBOAUTH MPUMEPhl MAaTEMAaTHYECKOTO MOJEIUPOBAHUS  C
OMOUIbIO T PepeHInaNbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATUAMHU: Tpapuk QyHKUIUH, oOpaTHas (yHKIHS,
KOMIO3UIMS  (QyHKUUM, JUHeWHas (QyHKUMA, KBaApaTU4Has (QYHKIHS,
paunoHanbHas (QYHKIUS, cTENeHHas (QYHKIMSA, TPUTOHOMETpUYecKre (PyHKIHH,
oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIIMH, [TOKa3aTeabHas U Jorapupmuueckas
(GyHKLIMU; yMEHHE CTPOUTh TpapuKd M3YyYCHHBIX (YHKIMHA, BBIMOJHATD
npeoOpa3zoBanusi TpaduKoOB (YHKIIWNA, HMCIOIB30BAaTh TpaduKu sl U3ydeHUS
IpPOIIECCOB M 3aBHCUMOCTEH, INpPH PpEHIeHWH 337ad M3 JAPYruX yueOHBIX
NPEMETOB W 3a/1a4 U3 pealbHOW JKWU3HU; BBIPAXATh (OPMYJIaMU 3aBHCHMOCTH
MEX/y BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U TpaduKu GYHKIMNA I pelIeHus
YpaBHEHMI, HEPAaBEHCTB U 3a/1a4 C NMapaMeTpaMu; N300pakaTh Ha KOOPJUHATHON
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHU, HEPABEHCTB M UX CUCTEM

YMeHue pemath TEKCTOBBIE 33aYd Pa3HBIX TUIIOB (B TOM YHMCIIE HA IPOLEHTHI,
JIOJM W 4acTH, Ha JBW)KEHHE, pPabdoTy, CTOMMOCTb TOBapOB M YCIYI, HAJIOTH,
3aJaud U3 OOJNIaCTH yNpaBlICHHUs JIMYHBIMH M CEeMEWHBIMU (HHAHCAMH);
COCTAaBIIAITh BBIPAXKCHHsI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO
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3aJaud, WCCIIEAOBaTh IMOJYYCHHOE PELICHHE M OLIEHWBATh IMPaBIONOA00HOCTH
pe3ynbTaTOB; yMEHUE MOJEIHMPOBAaTh pealbHbIE CUTyallUM Ha  S3bIKE
MaTEMaTUKH; COCTABJIATH BBIPAXKEHMSI, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI
[0 YCJIOBHUIO 33Ja4M, HUCCIENOBATh ITOCTPOEHHBIE MOJEIN C HCIOIb30BAHHEM
anmapara anreOpbl, HHTEPIPETUPOBATh MOJYYCHHBIH Pe3yIbTaT

YMeHue omnepupoBaTh IMOHATUSAMHU: cpenHee apudmMeTHueckoe, MeIuaHa,
HauOoJplllee M HaMMEHbIIEe 3HAYCHMs, pa3Max, JAUCHEepCHs, CTaHIApTHOE
OTKJIOHEHHE YHCIIOBOTO HA0Opa; yMEHHWE U3BJIEKaTh, WHTEPIPETUPOBATDH
UHGOpPMALIMIO, TPEJICTaBIEHHYI0 B TabiauIax, Ha JuarpaMMax, TIpadukax,
OTPKAIOIIYI0 CBOWCTBA pPEAJIBbHBIX IPOLECCOB M SBICHUM; IIPEICTaBIATH
UH(POPMALIMIO C MOMOIIBIO TAaONUIl M JAMarpaMM; UCCIIENOBaTh CTaTHCTUYECKUE
JTAaHHbIe, B TOM YHCJIE C MPUMEHEHHEM TIpauuecKUX METOJOB M AIIEKTPOHHBIX
CpeAcTB; IpadUuecKkyd HCCIeloBaTh COBMECTHbIE HAONIOJEHHS C IIOMOILIbIO
JMarpaMM pacCenBaHMs U JIMHEMHOW perpeccun

YMeHue ornepupoBaTh MOHATUSMHU: CIY4YaWHBI ONBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTb CIIy4allHOro COOBITUS; YMEHHE BBIUUCIATH BEPOATHOCTb C
UCTIOJIb30BaHUEM TPaQUUECKUX METOJIOB; NMPUMEHSTH (OPMYIBI CIIOKEHUS WU
YMHOXXEHHUSI  BeposATHOcTe, (opMyldy TOJTHOH BEpOATHOCTH, (opMyIy
bepuymin, xoMmOuHaTtopHBIE (aKTBI W (HOPMYIIBI; OLEHUBATH BEPOSITHOCTU
peasbHbIX COOBITHH; YMEHHE ONEepUpOBaTh MOHATUAMU: CilydaiiHas BeJIMYMHA,
pacopenesieHue BEpOSITHOCTEH, MAaTeMaTH4eCcKOe OXKUAAHHWE, JUCIEepPCHUs U
CTaHJApTHOE OTKJIOHEHHE CIy4yalHOH BeIMUYuHBI, (QPYHKIUH paclpelesieHus U
IUIOTHOCTH PaBHOMEPHOIO, IMOKAa3aTEIbHOIO U HOPMAJIBLHOIO paclpe/leIeHul;
YMEHHME HCIOJIB30BaTh CBOWCTBA M3YYEHHBIX PACHpPENEICHUN Uil pElIeHUus
3a/1a4; 3HAKOMCTBO C MOHSATUSAMU: 3aKOH OOJIBLIMX YHMCEJI, METO/Ibl BHIOOPOUYHBIX
UCCIIIOBAaHUM; yMEHHE MPHUBOJUTH HPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
yhcesl B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHHUSAX; YMEHHE OIEpPUpPOBATh
MOHSTUAMM: COYETAHHE, IEPECTAHOBKA, YUCIIO COYETAHNUMN, YUCIIO IEPECTAHOBOK;
6uHoM HbplOoTOHA; yMeHHE MPUMEHSATh KOMOWHATOpPHBIE (AKThl U PACCYKICHUS
JUIS pelIeHus 3a]lad; OLEHHBATh BEPOSTHOCTU pEabHBIX COOBITHI; COCTaBIAThH
BEPOSATHOCTHYIO MOJIE€Tb M UHTEPIPETUPOBATH MOIYUEHHBIN pPe3ysbTaT

YMeHue onepupoBaTh MOHATUAMU: TOYKA, IpsiMasi, IJIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEIMYHMHA yIja, IVIOCKMH yroJ, IBYIPAHHBIA YroJj, TPEXTPaHHBIA
yroj, CKpEIIMBAIOLIUECs IpsMblE, NapalIeNbHOCTh W IMEPIEHIUKYIAPHOCTH
IOPSAMBIX M IUIOCKOCTEM, YroJl MEXKIAy NpPSIMBIMH, YroJl MEXAYy IpsSMOH H
IIJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMH, PACCTOSTHUE OT TOYKHM [0 INIOCKOCTH,
pPacCTOSIHUE MEXAY MNPSIMBIMHM, PACCTOSHUE MEXAY IUIOCKOCTAMH; YMEHHE
UCIIOJIb30BaTh MPH PEIICHUH 33/1a4 U3y4YeHHBIE (DaKThl U TEOPEMBI IIJIAHUMETPUH;
YMEHHME OILIEHHBATh pa3Mepbl OOBEKTOB OKPYXAIOIIEr0 MHUpPA; CTPOUTh
MaTE€MaTU4YeCKUEe MOJEIHU C IOMOIUBI) T'€OMETPUYECKUX IOHATHM M BEIUYMH,
pemarh CBs3aHHbIE C HUMH NTPAKTHYECKHUE 3aa4H

YMeHue omnepupoBaTh MOHATUSAMHU: IUIouianb Gurypel, o0BEM QUTYpHI,
MHOTOTPAaHHMK, TPaBHJIbHBIH MHOTOIpaHHMK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajulefienunes, Mpu3Ma, OupamMuia, (Gurypa M TOBEPXHOCTh BpaLICHHUS,
IIMHAP, KOHYC, Mmap, cdepa, IJoumans cdeppl, IUIOMEAAb MOBEPXHOCTU
NUpaMUJIbI, TPU3MbI, KOHyca, LWJIUHApPA, O0BEM Kyba, NPSIMOYroJbHOTO
napajuleJienunesnia, NUpaMuabl, NMPU3Mbl, HWIMHIAPA, KOHYCA, 1Iapa, pa3BEpTKa
IIOBEPXHOCTH, CEYEHUs KOHyca M IWIMHApA, [apayieIbHble OCH WIH
OCHOBAHMIO, CEUEHHE 1apa, MI0CKOCTb, Kacarommascs cepsl, IIINHAPa, KOHYCa;
YMEHHE CTPOUTh CEUEHHE MHOIOTPaHHUKA, M300pa)xkaTb MHOIOI'PAaHHHKH,
¢GUrypel U HOBEPXHOCTH BpAIICHUS, MX CEUEHHs, B TOM YHCJIE C IMOMOIIBIO
JIEKTPOHHBIX CPEJICTB; YMEHHME HMPUMEHSTh CBOICTBA IeOMETPHUECKUX (Uryp,
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CaMOCTOSITENIEHO (OPMYJTIHPOBATH OIPEECIICHUSI U3Y4aeMbIX (HUTyp, BBIIBUTAThH
TUIIOTE3bl O CBOMCTBAX M NPU3HAKaX IEOMETPUUYECKUX (QUryp, 0OOCHOBBIBATH
WIN OTIPOBEPraTh UX; YMEHHE MPOBOJUTD KiacCu(UKALUIO GUTYp 1O pa3THIHBIM
IPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE IONIOJTHUTENIbHBIE IOCTPOSHHUS

11
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YMeHue onepupoBaTh MOHATUSIMH: JABHKEHHE B MPOCTPAHCTBE, MapajuieIbHbII
MEepeHoC, CHUMMETpPUs Ha IUIOCKOCTM W B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3zoBaHue MOA00us, MOJ0OHBIE PUTYPHI; YMEHUE PACIIO3HABATh PABHBIE U
nonoOHbIe (UTYphl, B TOM UYHCJIE€ B MPUPOJIE, HCKYCCTBE, APXHUTEKTYpE;
WCIIOJIB30BaTh T€OMETPUUYECKHE OTHOIICHUS TPU PEIICHUW 3a/]ad; HaXOIWTh
reOMETPHYECKUE BEITMYMHBI (JUIMHA, YTOJ, IJI0MAaab, 00bEM) MPU PELICHUH 3a/1a4
U3 JIPYTUX Y4YeOHBIX MPEIMETOB W W3 PEATbHOW JKW3HH; YMCHHE BBIYHCIIATH
FEOMETPUYECKHE BEIWYHMHBI (AJIMHA, YTrOJ, IUIOMAAh, OOBEM, IUIOIIATH
MOBEPXHOCTH), HCIOJB3Ysl H3Y4YeHHBbIE (OPMYJIBI M METOJbI, B TOM YHCIIC:
TUTOIIA/b IIOBEPXHOCTH IMAPAMU/IBI, IIPU3MBI, KOHYCA, IIWIHHIPA, IIOMAIb ChEpHI;
00BEM Ky0Oa, IPSAMOYTOIBHOTO MapauieNenuIea, MUpaMuibl, IPU3MbL, [IUIHHIIPA,
KOHYCa, [l1apa; YMEHHE HAXOIUTh OTHOIICHHE 00bEMOB MOTIOOHBIX (GHUTYP

YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOP,
KOOpJMHATHl TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa BEKTOPOB, MPOHU3BEICHHE
BEKTOpA Ha YHCIIO, PA3JIOKEHUE BEKTOpa MO 0a3uCy, CKaISIPHOE MPOU3BEICHHE,
BEKTOPHOE TMPOM3BEJCHHE, Yroll MEXIy BEKTOpaMH; YMEHHE HCIOIb30BaTh
BEKTOPHBI M KOOPAWHATHBIM METOJ JJIA PEHICHUS T€OMETPUYECKUX 3aaad U
3aJa4 JPYTUX y4eOHbIX PEIMETOB
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YMeHue BbIOMpaTh MOAXOIAIIMI METOA JUIsl pelIeHUs 3ajauyd; HOHUMAaHHe
3HAYMMOCTH MAaT€MaTHKH B W3YYEHHUH MPHUPOJHBIX U OOIIECTBEHHBIX MPOILECCOB
U SBICHUW; YyMEHHUE pACIIO3HABaTh IIPOSIBICHUE 3aKOHOB MAaTEMaTUKU B
HUCKYCCTBE, YMEHHME IPUBOAWTH IPUMEPBI MAaTEMaTUYECKUX  OTKPBITHU
POCCHUICKON U MUPOBOM MaT€MaTUYECKOU HAyKU

HEPEYEHbB 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA EI'I 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BIYUCICHUS
1.1 HarypanbsHble u nesnbie yucna. [Ipu3Haku 1eIMMOCTH HETBIX YUCEeI
12 Panmonaneupie umcna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPpOOHM, TPOLIEHTHI,
OeCKOHEUHbIEe IEPUOUYECKUE IPOOH
13 Apudpmernueckuii KOpeHE HaTypaJIbHOH cTeneHu. JlefcTBus ¢ apupmMeTuyecKuMu
KOPHSIMHM HaTypaJIbHON CTENEHH
14 Crenenp ¢ nenbiM mnokaszareneM. CTeneHb € pPalMOHAIBHBIM I1OKA3aTEJIEM.
CBoiicTBa cTENEHN
15 CuHyCc, KOCHMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JleciTHuHbIE M HATYpaJIbHbIE JJOTapU(MBI
JeiicTBuTenpHble YHcaa. ApupMETHYECKHE OIepalui ¢ JACWCTBUTEIbHBIMU
1.7 uuncnamu. IlpuOnmk€HHBIE BBIYUCICHMS, IpaBUJa OKPYIJIEHUS, NPUKUAKA U
OLICHKA Pe3yJIbTaTa BbIUNCICHUN
1.8 [IpeoOpa3zoBanne BeIpaKEHUH
1.9 KommekcHsle uncna
2 YpaBHEHHs 1 HEPABEHCTBA
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2.1

Lenble u 1poOHO-paIOHAIBHBIE YPaBHEHHUS

2.2 = HppauuoHaibHbIC YPAaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 | Tloka3arenbHbIC U JOTapU(PMUUECKHE YPAaBHEHHS
2.5 | llensie u 1poOHO-paIIOHAIEHBIC HEPABEHCTBA
2.6 HppanronanbHble HEPABEHCTBA
2.7 ITokazaTenbHbIC U JOrapuMUUECKIEC HEPABCHCTBA
2.8 TpuronomeTprieckue HEPaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10  VYpaBHeHHUsI, HEpAaBEHCTBA M CUCTEMBI C TTapaMeTPaMHU
2.11  Marpura CucTeMbl JJUHCHHBIX YpaBHEHUN. ONpeaeuTens MaTPHUIIbI
3 OyHKIUYU U TpadUKu
31 Oyukus, cnocoOsl 3amanus ¢yHkuuu. I'padux ¢ynkumu. BzanmHo oOpaTHbIC
dbyukiun. YétHele u HeuéTHble pynkuuu. [leprognueckue GpyHkuuu
Ob6nacte ompezeneHuss U MHOXKECTBO 3HaueHWH GyHkuuu. Hymu QyHkmmm.
39 [IpoMexyTKM 3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITUH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMU. Haumbonbliee ¥ HauMeHblee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHast (DyHKIIMS C HATYpaJbHBIM M IICNIBIM TIOKa3aTelneM. EE cBolicTBa u
rpacduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarensHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U TpadUKu
36 Toukm paspeiBa. AcumnTorel rpadukoB Qyukiuii. CpoiicTBa (GYHKIIWH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33JaHUS TOCIEI0BATEILHOCTEN
3.8  Apudmernueckas u reomerpudeckas nporpeccu. @opmysa cI0KHBIX MPOIEHTOB
4 Hauana maremaTtnyeckoro aHammsa
4.1 [TpousBonHas GpyHkiun. [Tpon3BoiHbIE 3IEMEHTAPHBIX (GYHKIUH
[Ipumenenne mpou3BOIHON K HCCIeT0BaHUIO (QYHKIIMH HA MOHOTOHHOCTb U
4.2 | oskctpeMmymbl. HaxoxieHrne HanOombIero 1 HAMMEHBIIETro 3HaYeHHs (PYHKIIMM Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHOXeCTBa U JIOTUKA
5.1 MHo03kecTBO, onepaluy HaJl MHOKeCcTBaMHU. J{narpamMmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 = KomOuHaropuka
7 I'eomeTpus
7.1 @urypsl Ha JIOCKOCTU
7.2 [IpsiMbIe ¥ TITOCKOCTH B TIPOCTPAHCTBE
7.3 MHoTOorpaHHUKA
7.4 Tena v MOBEPXHOCTH BPAIICHUS
7.5 KoopauHatel 1 BEKTOPBI
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