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MHHOACHUTEJIBHASA 3AIITUCKA
B paGouyro mporpamMmmy ObUTM BHECEHBI U3MEHEHUS MpuKa3 MuHIpocBeneHus: Poccun ot

09.10.2024 N 704 «O BHeceHMM H3MEHEHUW B HEKOTOpbIE NpUKa3bl MHMHHUCTEPCTBA
npocseuienust Poccuiickoit  ®epepanum, Kacaromuecss QenepalbHbIX  00pa30BaTENbHBIX
porpaMM HadajabHOTO 00IIero oOpa3oBaHUsS, OCHOBHOTO OOIIEro OOpa3oBaHMSI W CPEIHErO

o011ero 06pa3oBaHUs».

YueOHblit Kypc «BeposTHOCTh M CTATHCTHKA» 0a30BOTO YPOBHS SIBJISAETCS MPOJOKEHUEM H
pa3sBUTHEM OJHOMMEHHOrO Yy4yeOHOro Kypca 0a30BOro ypoBHs OCHOBHOM mikoibl. Kypc
IpelHa3HayeH uid GOPMUPOBAHUS Y OOYYAIOIIMXCS CTaTUCTUYECKON KyJIbTYPbl M IOHMMaHUs
pOJIM TEOPUM BEPOSTHOCTEH KaK MaTeMaTHYECKOrO0 MHCTPYMEHTa Ui M3Y4YeHMs CllydailHbIX
cOOBITHH, BeMMYMH W TpoueccoB. llpm wu3ydeHMHM Kypca o000TamamTCs NpPeACTaBICHUS
o0yyaroImuxcss O MEeTO/Jax MCCIEOBaHUS W3MEHUMBOIO MHpPA, pa3BUBACTCA ITOHMMaHUE
3HAUMMOCTH U OOIIHOCTH MaTeMaTHYEeCKMX METOJOB IO3HAHMUSI KaK HEOThEMJIEMOM 4YacTu
COBPEMEHHOTI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

CopepxkaHve  Kypca  HAmpaBJIeHO  HAa  3aKpEIUIEHWE  3HAHWUW,  IOJyYEHHBIX
IPU U3yYEHUH Kypca OCHOBHOM ILKOJIBI M HA Pa3BUTHE NPEJCTABICHUN O CIIy4alHBIX BETMYMHAX
U B3aMMOCBSI3SIX MEXKJIYy HUMH Ha BaXKHBIX IMPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI W3
OKpy>karoliero mupa. B pesynberate y oOyyaromuxcs 10KHO chOpMUpPOBAThHCS IPEACTAaBICHNE
0 Hambojee YMOTPEOUTENBHBIX W OONIMX MAaTEeMAaTHYECKUX MOJIENAX, HCIOIB3YyEeMBIX JUIS
ONMCAHHUS AHTPOIIOMETPUYECKHUX
U aeMorpauyecKkux BEIUYHH, MOTPEIIHOCTEH B Pa3IMYHOIO PojAa U3MEPEHUsX, [UIUTEIbHOCTU
0€30TKa3HOM pabOThl TEXHUUECKUX YCTPOMCTB, XapaKTEPUCTHK MAcCOBBIX SIBIIEHUH U MPOIECCOB
B 0OOLIECTBE.

B cooTBeTrcTBUUM € yKa3zaHHBIMH LEJISIMH B CTPYKType ydeOHOro kypca «BeposTHOCTh U
CTaTHCTHUKa» CpeAHeN Kokl Ha 0a30BOM YpOBHE BBIJIEIECHBI CIEAYIOLIUE OCHOBHbIE
cofepxarenbHble TUHUU: «CiydaiiHble COOBITHS M BEpOATHOCTH», «CiyyaiiHble BETMUMHBI U
3aKOH OOJIBIINX YHCET.

Baxwuyto 4acThb Kypca 3aHUMAET U3y4YECHHE TE€OMETPUUYECKOTO
U OMHOMHAIBHOIO paclpeieseHuii M 3HAaKOMCTBO C HUX HENPEpPbIBHBIMU aHaJlOraMH —
MOKAa3aTeIbHBIM U HOPMAJIbHBIM PaclpeesICHUsIMHU.

Conepxanne nuHUHM «CryyaliHple COOBITUSL U BEPOSITHOCTU» CIIY>)KUT OCHOBOW ISt
(dopMHpOBaHUs TPEJCTABICHUNH O paclpeleieHUd BEPOSITHOCTEH MEXIY 3HaYeHUSIMHU
CITy4aifHbIX BEJIMYUH, a TaKkKe 3Ta JUHUS HeoOxoauma Kak 6aza
JUIs U3Y4YeHHs 3aKoHa OOJbIIMX uucel — (yHIaMEHTaJbHOIO 3aKOHA, JEHCTBYIOLIETO
B MpUpPOJIe M OOIIECTBE M MMEIOIIETO MaTeMaThyeckyto dopmanuzaiuio. CaM 3aK0H OOJIBIINX
qucen TMpeUlaraeTcsi B O3HAKOMHUTENbHOH (opMe ¢ MHUHUMAIbHBIM  HCIOJIB30BaHHEM
MaTeMaTh4deckoro opmaansma.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIyYallHBIMM BEIMYMHAMH, AaKIEHTUPYIOT BHUMaHUE
o0y4aromuxcs Ha OIMCaHUU 51 HA3y4YECHUU CITy4alHBIX SIBJICHUU
C TIOMOIIBIO HENpepbIBHBIX (YyHKIMHA. OCHOBHOE BHHMMAaHHUE YJIENAETCS IOKa3aTeIbHOMY
U HOPMA@JIBHOMY paclpelesIeHUsIM, IpU 3TOM IpPEAINoaraeTcsi O3HAKOMHUTEIbHOE H3y4eHUe
MarepHaia 0e3 J0Ka3aTebCTB MPUMEHIEMBIX (aKTOB.

OO01ee yncJI0 4YacOB, PEKOMEHI0BAHHBIX [IVIsl H3YYeHUsl Y4eOHOro Kypca «BeposiTHOCTH
H crarucruka» -68 w4acoB: B 10 Kkiaacce - 34 wvaca (1 yac B Hemeaw),
B 11 kiacce -34 yaca (1 yac B HeeJII0).

Copnepxxanue o0yuenus B 10 kinacce.

[IpencraBiaeHne AaHHBIX ¢ HOMOLIBIO TaOmuu M guarpamMM. CpenHee apu(pMETHUECKOE,



MeINaHa, HauOoJbIIee u HauMeHbLIEe 3HAYECHUS, pasMax, OUCTIEpCUs
U CTaHJapPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB.

CrnyyaiiHble 3KCIIEPUMEHTB! (OMBITBI) M ClydailHble COOBITHS. DJeMEHTapHble COOBITUS
(ucxomsl). BepostHocTh CIIy4ailHOTO COOBITHSA. bmuzocts YaCTOThI
U BEpOSATHOCTH coObITUH. Ciy4aliHble ONBITHI C PABHOBO3MOXHBIMHM 3JIE€MEHTapHBIMU
COOBITUSIMH. BeposTHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXKHBIMH 3JE€MEHTapHBIMHU
COOBITUSIMH.

Onepanuu Haja COOBITHSIMH: TepeceueHue, OOBEAMHEHHE, MPOTHBOIIOIIOXKHBIE COOBITHSI.
Huarpammsl Ditnepa. @opmyJia C0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHUE BEPOSATHOCTEM. JlepeBO CiydallHOrO 3KCIIEPUMEHTA.
®dopmyiia noiaHoH BeposTHOocTH. HezaBucumbie cOOBITHSL.

KomOunatopHoe mpaBwio ymHOXeHHs. [lepecraHoBku u ¢akTopuan. Yucio codeTaHHid.
Tpeyronbuuk [lackans. @opmyna 6bunoma HproToHa.

buHapHbIll cilydaliHbIl ONBIT (MCHBITAaHUE), yclieX U HeyJada. He3aBucumble MCHBITAHUS.
Cepusi HE3aBUCHUMBIX HUCIHBITaHUM A0 nepBoro ycmexa. Cepusi HE3aBUCUMBIX HCIBITAHUN
bepnymn.

Cnyuaiinas BenuunHa. PacnpeneneHue BeposTHOCTEH. Jlmarpamma — pacrpenencHus.
[Tpumepsl pacnpezesneHuii, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

Coaep:xanue o0yuenus B 11 kiacce.

UucnoBble XapaKTEPUCTUKH CIIyYalHbBIX BEIMUMH: MAaTEMAaTUYECKOE OKUJAHUE, JUCIEPCUs U
CTaHIapTHOE OTKJIOHEHUE. [IprMeprl NpUMEHEHN MaTEMaTUYECKOrO OKUIAHMsI, B TOM YHCJIE B
3aJayax W3 TIOBCEIHEBHOW JKM3HM. MaTeMaTHYecKoe OXKUJaHue OMHApHOH CiydailHOU
BEIMYMHBI. MareMaTH4ecKoe OXKHJAaHUE CYMMBI CIy4alHBIX BeJIWYMH. MaremaTndeckoe
OKUJaHUE U JUCIEPCUsi TEOMETPUUYECKOT0 U OMHOMHUAIBHOIO paclpeaeeHui.

3aKkoH OOJBIIMX YHUCEN U €ro poib B Hayke, mpupoje u obiecTBe. BriOOpouHbIii MeTon
UCCIIEJOBAHUM.

[TpuMmepel HENpEpBIBHBIX Cly4yailHbIX BeNWuuH. lIoHATHE O IUIOTHOCTM pacnpeneneHus.
3anaum, MIPUBOJIAIIHIE K HOpMaJIbHOMY pacnpeeNeHuIo. [lonstue
0 HOPMAJILHOM paclpeeIICHUN.

IIpenmeTHble  pe3yabTaThbl OCBOEHHS Kypca «BeposiTHOCTH M CTaTHCTHKa»
Ha 0a30BOM YpPOBHe Ha YPOBHe CpegHero ooOmero o0pa3soBaHWsl OpPUEHTHPOBAaHBI
Ha JIOCTHKEHHE YpPOBHS MaTEeMaTHMUeCKOH TIPaMOTHOCTH, HEOOXOJUMOro i YCIHEIIHOTIO
peleHus 3a7a4d U Npo0sieM B pealbHOM JKU3HU M CO3JIaHHE YCIOBUHM JUIS UX OOIIEKYJIbTYpHOTO
pa3BUTHS.

IIpenmerHbie pe3yabTaThl MO OTACIbHBIM TeMaM y4eOHOro kypca «BeposiTHOCTL M
CTATHUCTHKAY.

K konmy 10 kiacca oOyuaromuiicss HAy4uTCs:

YUTATh U CTPOUTH TAOIHIIBI U TUArPAMMBI;

ONEepUPOBATH MOHATHAMU: CpefHee apupMeTHyecKoe, MeauaHa, HanOoJjbllee, HauMEHbIIIee
3Ha4YeHHe, pa3Max MacCHUBa YHCIIOBBIX JTAHHBIX;

ONEpUPOBATH TOHATUSAMH: CIyYalHBIA SKCHEPUMEHT (OMBIT) M CIy4ailHOe COOBITHE,
AIIeMEHTapHOe COOBITHE (3IEMEHTApHBIA MCXOJ]) CIy4alHOTO OMbITa, HAXOJUTh BEPOSITHOCTH B
OIbITax c PaBHOBO3MOXHBIMU CIIy4aiHBIMHU COOBITUSIMH, HaXOJWTh
U CPaBHMBATh BEPOSITHOCTH COOBITUI B U3YUEHHBIX CIy4YalHBIX 3KCIIEPUMEHTAX;

HaXOIUTh M (OPMYJIMPOBATH COOBITUS: TEpeceueHHe M OOBbEAMHEHUE JAaHHBIX COOBITHIA,
COOBITHE, NPOTHUBOIOJIOXKHOE ITAHHOMY COOBITHIO, TOJb30BAaThCS JUarpaMmamu Oiiepa u
(bopMyII0#i CIIOKEHHS BEPOATHOCTEH MPU PELICHUH 33/1a4;

ONEpPUPOBATh MOHATUSAMH: YCIOBHAas BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS, HaXOAWUTh
BEPOSATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHHS, C TIOMOILBIO IEPEBA CIYyYailHOIO OIBITA;

IPUMEHATh KOMOMHATOPHOE MTPABUIIO YMHOXKEHUS NIPH PEILICHUH 3a]a4;

OIEpUPOBAThH MOHITUSIMU: UCIIBITAHUE, HE3aBUCHMBIE UCIIBITAHUS, CEPUSI UCIIBITAHUMN, YCIIEX U



HeyJaya, HaXOAUTb BEPOSATHOCTH COOBITMH B CEPUM HE3aBUCHUMBIX HCIBITAHMHA IO MEPBOTO
ycrexa, HaX0JAUTh BEPOATHOCTH COOBITHI B cepuM UcIbITaHUN bepHyiuu;

OIIEpUPOBATh MOHATHAMM: CIlydaliHas BEJIMYMHA, PACIpEACIICHUE BEPOATHOCTEH, quarpamma
pacupeneneHus.

IIpenmerHbie pe3yabTaThl IO OTAEABHBIM TeMaM Yy4eOHOro kypca «BeposiTHOCTH H
CTATHCTHKA.

K xoniy 11 kmacca 00yyaromuiicsi HAy4YnuTCs:

CPaBHUBATh  BEPOSTHOCTH 3HAYEHUM  CIy4YalHOW  BEJIMYMHBI [0  PAaCIpPEIEICHUIO
WIH C IOMOULIBIO AUATPAMM;

OIEpUpPOBAaTh  IMOHATHEM  MAaTE€MaTU4YeCKOrO0  OKMJAHWs,  NPHUBOJUTH  IPUMEPHI,
KaK IPUMEHSETCS  MAaTeMaTH4eCKOe  OKMIAaHUE  CIy4yallHOM  BEJIMYMHBI  HAaXOIUTh
MaTEMaTU4YeCKOe 0’KMIAHUE 110 JAHHOMY pacIpeIelICHUIO;

UMETb MIPEJCTABICHNE O 3aKOHE OOJIBbIINX YHCENT;

HMMETH NIPEICTaBICHUE O HOPMAIBHOM PaCIIPENCIICHUH.

INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JlugHOCTHBIE PE3yNbTaThl OCBOCHHUSI MPOrpamMMbl y4deOHOro mpemmera «MaremaTukay
XapaKTEePU3YITCS:

I'paxxnanckoe Bocnuranue:

c(hOPpMUPOBAHHOCTHIO TPAKIAHCKOW TO3UIMHM OOydYaromierocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOro OOIECTBa, MPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHHUH, MpOIEenyp TpaxkIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATBHBIMU HHCTHUTYTaMH B
COOTBETCTBUU C UX PYHKIIUAMH U Ha3HAUCHHUEM.

IlaTpuoTHyeckoe BoCIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON Tpa)KTAHCKOW UACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSILIEMY POCCUMCKOM MaTEeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKON MATEMATHYECKOW IIKOJIbI, K MCIOJb30BAHUIO ITHUX
JTOCTYDKCHHUH B APYTHX HAyKax, TEXHOJIOTHUAX, Chepax YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, dTHUYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTYDKCHUN HAyKd U JIEATEITbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOWYHBOTO Oy IyIIIEro.

JcTeTH4YecKoe BOCIUTAHME:

OCTETUYECKUM  OTHOIIEHWEM K MHpPY, BKIIOYas OCTETUKY  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUH, PACCYX IACHUN; BOCIPUHUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHMS TPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B MHTEpecax
3I0pOBOr0 W Oe3omacHoro obpasza H3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUEe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHTEIHHON
JEATEIBbHOCTBIO.



TpynoBoe BociMTaHue:

FOTOBHOCTBIO K TPYJly, OCO3HAHHUEM ILIEHHOCTU TPYAOTIOOUS; UHTEPECOM K Pa3IMUYHBIM
chepam pohecCHOHATLHOW ACSITELHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayliei mpodeccun U peaan30BbIBATh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHBl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4eckoMy OOpa3oBaHUIO U
CaM006pa30BaHI/IIO Ha MPOTAIKCHUU Bceit JKU3HU, TOTOBHOCTBKO K AKTHBHOMY Y4YaCTHIO B
PEIICHUH IPAKTUYECKUX 3a]]a4 MAaTEeMaTH4YE€CKON HApPaBJICHHOCTH.

JK0JIOTHYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KyJIbTYpbl, IMOHUMAHHEM BIUSHUS COLHUAIBHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
MIO0ABHOTO — XapakTepa OKOJOTMYECKHX  MpoOJieM; OpUEHTAIMed Ha  NPUMCHCHHE
MaTeMaTHUYECKUX 3HAHWUU ISl pelIeHHs 3a7a4 B 00JacTU OKPY’KaloIlel Cpelibl, MIaHUPOBaHUS
MOCTYIKOB M OLIEHKU WX BO3MOXHBIX IMOCJIEICTBUHN AJIsl OKPYKAIOIICH Cpeibl.

LleHHOCTH HAYYHOTO0 MO3HAHUA:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH U OOIIECTBEHHON MPAKTUKH, TOHMMAaHUEM MaTeMaTU4YeCKOl HayKu Kak chepsl
YeNIOBEUYECKON JesTeIbHOCTH, ITAlOB €€ Pa3BUTUSl U 3HAYMMOCTH JUIS Pa3BUTHS LUBUIU3AIUY;
OBJIAICHUEM A3BIKOM MAaTEMaTHKH H MaTeMaTUUECKOHU Ky.HI:TypOfI KakKk CpCACTBOM IIO3HAHUSA
MHpa; TOTOBHOCTBHIO OCYIIECTBJISATH TMPOEKTHYID M HCCIEAOBATEIBbCKYIO JIESITEIIBHOCTD
WHAUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaThl OCBOESHHS MPOrpaMMbl yU4eOHOTro npeamera «MaremaTuka
XapaKTepU3yIOTCsl  OBNAQJIEHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OClCMBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHLIMU — Pe2yNsmUEHbIMU
oelicmseusmu.
1) Vuusepcanvrvie nosnasamenvusle oeicmeus, obecneyusarom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECco8 00 Yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAouwe20 Mupa,
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomamso ¢ ungopmayueti).
Ba3oBble jlornyeckue AeicTBUA:
® BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MIOHATHI, OTHOIICHWH MEXIy MOHATHUSAMH; (HOPMYITHpPOBATH OIPEICIICHUS MOHSTHH;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(PUKAIUK, OCHOBAHUS JJIs1 00001IeH s
U CpaBHEHHUs, KpUTEPUU MPOBOJMMOI0 aHAIN3a,

® BOCIPUHHUMATH, (POPMYyIMpPOBaTh W MPEOOPa30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIE;

® BBIIBIITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTHBOPEYHS B (haKTax,
JTAHHBIX, HAONIONEHUSX W YTBEPXKACHUSX; IpeIiaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIL;
e JenaTh BBIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUeHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

® [POBOJUTH CAMOCTOSITENIFHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUH (TIpsSMbIe
U OT TPOTHUBHOIO), BBICTPaUBAaTh AaApPryMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;



BBIOMpPATh CMOCOO pelIeHuss y4deOHOW 3ajady (CpaBHHBATh HECKOJHKO BapHUaHTOB
peleHus, BEIOUpaTh HanOoJIee MOIXOAAINA ¢ YYETOM CaMOCTOSATEIBHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBareabcKue AeiicTBHUSA:

UCIIONIb30BAaTh  BOMPOCHI ~ KaK  HCCIIENOBATENLCKMM  HMHCTPYMEHT  IO3HAHUS;
(dbopMyaHpoOBaTH BOMPOCH, (PUKCHUPYIOLIME MMPOTUBOPEUUE, MPOOIIEMyY, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3ULHUIO,
MHEHHUE;

MMpOBOAUTL CaMOCTOSATCIBHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, HCCICAOBAHUC 110
YCTaHOBJICHUIO OCOOCHHOCTEHl MaTeMaTU4ecKoro oOBbEeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MCKOAY 06’I)CKTaMI/I, ABJICHUSAMHU, IIPOLCCCaAMU;
CaMOCTOSITENILHO ~ (OPMYJIUPOBAaTh  O0OOIIEHUS W  BBIBOABI 10  pe3ysIbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHMS, OIEHUBATh JOCTOBEPHOCTh IMOITYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATh MPENOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBIABJIATD Z[e(l)I/IHI/ITI)I I/IH(i)OpMaIII/II/I, JaHHBIX, HCO6XOIII/IMI)IX IJi1 OTBETAa Ha BOIPOC U
JUIS peLIeHUs 3ajiau;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHHMKOB pA3JIMYHBIX THUIOB, AaHAIN3UPOBATH,
CUCTEMATHU3UPOBAaTh U HWHTEPIPETUPOBATh MH(GOPMAIMIO PA3IUYHBIX BUIOB U (QOpM
IpeJICTaBICHHUS;

CTPYKTYpUpPOBaTh HMH(OpMAIMIO, TMpPEACTaBIATh €€ B pasMyHbIX (opmax,
WUTIOCTPUPOBATh TpapuuecKy;

OLIEHUBAaTh HAAEKHOCTh MH(OPMAIMK IO CaMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPUIM.

2) VHuseepcanvHbie KOMMYHUKAMUGHBIE Oelicmeus, 06eCneyusaom cQopmMuposaHHoCmb
COYUATLHBIX HABBIKOG 00YUAIOUUXCAL.
OO0menue:

BOCIPUHUMATh U (POPMYIHPOBATh CYXkJIECHUS B COOTBETCTBUH C YCIOBUSIMHU U LIETIMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHsS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY pEIIeHUs 3a1a4i, KOMMEHTHPOBATh
MIOJTyYEHHBIN pE3yJIbTaT;

B X0JIe 00CYKJIEHHs 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOi TeMbI, TPOOIEMBI,
pelmaeMoil  3aJaud, BBICKa3blBaTb MJIEW, HAICJIEHHBIE Ha I[OMCK PEILEHUs;
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHMSMH JIpYTMX YYaCTHUKOB JHMaJlora,
0oOHapy»XUBaTh pa3IMyue U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopMe popMyarpoBaTh
pa3HorjIacHsi, CBOM BO3PAKEHUS;

IIPEJICTABIISITh PE3yNbTAaThl PEIICHU 3a/lauM, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHHS € y4€TOM 3ahay IPE3CHTALUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBo:

MOHMMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAWBHUIYyaIbHON pPabOTHI
OpU pelleHWH Y4YeOHBIX 3aJay; MPUHUMATh LEeldb COBMECTHOW JEsTeNbHOCTH,
IUIAHUPOBATh OPTraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHABI padoT,



JIOTOBApUBATHCsI, OOCYKJaTh TpoIecC M pe3yibTaT padoThl; 0000IaTh MHEHHS
HECKOJILKHX JIFOJICH;

e y4YacTBOBAaTh B IPYMIOBBIX opMax paboTsl (00CykaeHUs1, 0OMEH MHEHHUH, «MO3TOBBIC
IITYpPMBl» W MHBIC); BBINOJHATH CBOIO YacTh pabOTBl M KOOPAWHHPOBATH CBOU
JeMCTBUS C IPYTHMH YIEHAMU KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
IPOAYKT 110 KPUTEPUAM, cHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHS.

3) Vuueepcanvnvie pecynamuenvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlCio8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3anus:

COCTABJIATh IUIAH, aIFOPUTM pEIIeHHs 3aJauyd, BbIOMpaTh CIIOCOO peleHHs ¢ YyYETOM
UMEIOLINXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHaHThI PEUICHUH ¢ yu€TOM HOBOM MH(pOpMaLIMH.

CaMOKOHTPOJIBb:

e BJaJeThb HAaBbIKAMM I[IO3HABATENBHOM pE(IEKCUM KaK OCO3HAaHHUS COBEpIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIPOBEPKH, CAMOKOHTPOJI Ipolecca U pe3yibTaTa PelIeHUs MaTeMaTH4ecKon
3a/1a4i;

® [PEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH NPH PEIICHUH 3a/1a4H, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAMJIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

e OIICHUBaThb COOTBETCTBHE pe3yjibTaTa LEIM U YCJIOBUSAM, OOBACHATH TNPHUUYUHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS pEe3yJIbTaTOB MAESITEIbHOCTH, HAaXOJUTh OILIUOKY,
JlaBaTh OLIEHKY NMPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

Uurtarh U CTPOUTH TAOJIULIBI U TUATPAMMBI.

OnepupoBaTb MOHATUSIMU: CcpeaHee apudmernyeckoe, MeauaHa, HauOoJblIee,
HauMEHbIIIEE 3HAaYEHHE, pa3MaxX MacCUBa YACIIOBBIX TAHHBIX.

OnepupoBaTh MOHATUSAMH: CIy4YailHBIN SKCIIEPUMEHT (OMBIT) M Cly4aifHOe coObITHE,
AIIEeMEHTapHOE COOBITHE (AJIEMEHTApHBIN UCXOM) CIy4YailHOTO OIBITA; HAXOJAUTh BEPOSITHOCTH B
OTbITaX C PAaBHOBO3MOXKHBIMH CITy4YallHBIMU COOBITHSIMH, HaXOJUTh U CPABHUBATh BEPOSITHOCTU
COOBITHI B M3YUYEHHBIX CIyYalHBIX KCIIEPUMEHTAX.

Haxonute u ¢popmynupoBath COOBITHS: MEpeceueHrue U 00bEMHEHUE JaHHBIX COOBITHIA,
coObITHE, MPOTHBOIOIOKHOE JIaHHOMY COOBITHIO; IOJb30BaThCs auarpamMmamu Oiliepa u
bopMyII0ii CIIOKEHUSI BEPOATHOCTEH MPH PEIICHNUH 3a]1a4.

OnepupoBaTh MOHATHSIMHU: YCIOBHasE BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHS; HAXOAUTh
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHHUS, C TIOMOILBIO IEPEBA CIIYy4YailHOTO OIBITA.

[TprMeHATh KOMOMHATOPHOE NMPABHJIO YMHOKEHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATHAMM: HCIBITAHUE, HE3aBUCHMBIC HCIBITAHUSA, CEPUS MCIBITAHWUM,
ycrex M HeyJaya; HaXOJUTh BEPOSTHOCTH COOBITUH B CEpUM HE3aBUCHUMBIX HCHBITAaHHH 10
NIEPBOTO yCIeXa; HAaXOAUTh BEPOSITHOCTU COOBITHI B cepuu HcnbITanuil bepHysu.

OnepupoBaTh TMOHATHSMU: ClIydyallHas BEJIWYMHA, PACHPENCIICHUE BEpPOATHOCTEM,
JyarpamMmma pacipeencHHus.



11 KUIIACC

CpaBHUBaTh BEPOSTHOCTU 3HAYCHHMN CIIy4ailHON BENWYHMHBI 10 PACHPENEICHUIO WIIH C
MOMOIIBIO IUATPAMM.

OnepupoBaTh TOHATHEM MAaTEMAaTUYECKOTO OXUJAHUS; TPUBOAUTH IPUMEPHI, Kak
MPUMEHSETCI MAaTeMAaTHYEeCKOE OXHUIAHUE CIIy4ailHOM BEJIMYMHBI HAaXOJUTh MaTEMaTUYECKOe
O’KHJIaHUE 110 TAHHOMY paclpeieNICHUIO.

HmeTs npecTaBiieHue 0 3aKOHE OOJIBIINX YHCE.

Nmeth npeacTaBieHue 0 HOPMAJIbHOM PaCIpeiesICHUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/n NPOrpamMmbl Bcero Kourpoarneie  Tlpaxtuteckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypes
1 [IpencraBneHue JaHHBIX U OMUCATEIbHAS 4 but6mmoreka [IOK
CTaTHUCTHKA https://m.edso0.ru/e0b7b0f1
CriyualiHbl€ ONBITHI U CIIy4aliHbIE COOBITHS, BuGmuotexa LOK
2 OTIBITHI C PABHOBO3MOKHBIMHU 3 1 .
3JIEMEHTAPHBIMU UCXOaMU https://m.edsoo.ru/e0b7b0f1
3 Omneparuu HaJl COOBITHAMU, CIIOKEHUE 3 bubmmoreka [JOK
BEPOSTHOCTEM https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTb, IEPEBO Bubnmorexa [IOK
4 CIIy9aifHOTO OITBITa, (hOpMYyIIa IMOJTHON 6 https://m.eds00.ru/e0b7b0fl
BEPOSATHOCTH U HE3aBHCUMOCTH COOBITUI — '
bubnuotexa [JOK
5 DneMeHThl KOMOMHATOPUKH 4 https://m.e dsgo.ru 1e0b7bOf1
. bubnuoreka [{OK
6 Cepun nocienoBaTeNbHBIX UCTIBITAHUI 3 1 https://m.eds00.ru/e0b7b0f1
N but6mmoreka [IOK
7 CrnyuaiiHble BeTHUMHBI U paclpeieTIeHHUs 6 https://m.eds00.ru/e0b7b0f1
8 OO0o001IeHre U CHCTeMAaTH3aINs 3HAHUN 5 2 Eggg?/(geezig)orﬁ/e%?bo f1
OBUIEE KOJIMYECTBO YACOB I10 34 2 5

I[TPOTPAMME




11 KJIACC

Ne HaumenoBann KoumuecTBO 4acos JJIeKTPOHHbIE
B e pa3ieJioB U (uu¢poBbie)
ﬁ/ Tem OB“’F ﬁ‘;‘;‘;%‘:i‘: Eg’;:;::;c“ 06pa3oBaTe/bHbIE
NMPOrpamMmbl pecypchl
MaremaTuueck
06 OHTANHE bu6mmoreka [IOK
L 4 https://m.edsoo.ru/5fbc5d
Ciy4yaiHoOM cl
BEJIMYUHBI =
Hucnepcus u
CTaHJIApTHOE bu6mmoreka [IOK
OTKJIOHCHHUE 4 1 https://m.edsoo.ru/5fbc5d
CIIy4aiiHOMI cl
BEJIMYUHBI
bu6mmoreka [IOK

3aKkoH OOJIBIINX

3 1 https://m.edsoo.ru/5fbc5d
qrcen
cl
HenpepriBabie
CiIy4yaiHbIe bubnuorexa [JOK
BEJTUYHHBI 2 https://m.edsoo.ru/5fbc5d
(pactipenenenu cl
1)
HopmarbHoe bubmuorexa [JOK
2 1 https://m.edsoo.ru/5fbc5d
pacripeesieHust ol
ggfggg:;iel’d bubmuorexa [JOK
19 2 https://m.edsoo.ru/5fbc5d
cHCTEMATH3AlH ol
s 3BHAHUU -
OBILIEE
KOJIMYECTBO
YACOBIIO 34 2 3
ITPOIT'PAMME

IMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI

10 KJIACC
Kona .
IIpoBepsiemble MpeAMeTHbIE Pe3yJILTATHI OCBOEHUSI OCHOBHOI
MpoBEPsSIEMOr0 .
00pa3oBaTeIbHON MPOrpaMMbI CpPeIHEr0 001IEero 00pa3oBaHus
pe3yJbTara
6 Teopust BeposTHOCTEH M CTATUCTHKA
6.1 UnTarh U CTPOUTH TAOJHUIIBI U JUATPAMMBI
6.2 OnepupoBarh  MOHATUSMHU:  cpeaHee  apudmerndeckoe, MeauaHa,
HanOoJIbIIIce, HAMMEHbIIICE 3HAYCHHE, Pa3MaX MAaCCUBA YHUCIOBBIX JJTAHHBIX
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OnepupoBarTh NOHATHSAMU: CIyYalHBIA HKCIEPUMEHT (OMBIT) U Ciy4ailHoe

coOBITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA KMCXOM) CIyYaiHOTrO

6.3 OMbITa; HAXOIUTh BEPOSTHOCTH B OMNBITAX C PABHOBO3MOXHBIMU
CITy4alHBIMHU COOBITUSIMH, HaXOJIUTh M CPABHUBATh BEPOSTHOCTH COOBITUH B
M3YYCHHBIX CITYYaiHBIX SKCIIEPUMEHTAX
Haxonute u ¢opmynupoBath cOOBITHSA: TepecedeHne U OO0beIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOMOJOXXHOE JaHHOMY COOBITHIO;
' MOJIB30BAThCS AUAarpaMMaMu Disiepa U GOpMYJIIOi CIIOKEHHS BEPOSATHOCTEH
MIPU PEIICHUH 3a/1a4
OnepupoBarh MOHATUSMU: YCIOBHAsI BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTH C IOMOIIBIO TPaBHUJa YMHOXEHHS, C IOMOIIBIO
JiepeBa CIIy4aiHOTO OIbITa
6.6 [IpumeHsITh KOMOMHATOPHOE MPABHUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBarh TMOHATUSMH: HCIIBITAHUE, HE3aBHUCHUMBIC HCIIBITAHUS, CEPUS
67 WCIBITAHNHN, yCIIeX W HeyJada; HaXOIUTh BEPOSTHOCTH COOBITUH B CepHH
' HE3aBHCHMBIX HCHBITAHUI 10 TEpPBOTO ycClexa, HAaXOAUTh BEPOSTHOCTH
coOBITUH B cepuu UCTIBITaHUI bepHyn
68 OnepupoBarh  TOHATHSIMH:  CIy4daiiHas  BEJIMYMHA,  paclpe/esieHue
' BEPOSTHOCTEH, TuarpaMmma pacripeeeHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJILTATHI OCBOEHUSI OCHOBHOIA
NMpoBePsSIEMOro L
00pa3oBaTeIbHON MPOrpaMMbI CpPeIHETr0 001IEero 00pa3oBaHus
pe3yjabTarta
5 Teopust BeposiTHOCTEH M CTAaTUCTHKA
- CpaBHUBaTh  BEPOSTHOCTH  3HAYCHWH  CIy4allHOW  BEIMYUHBI IO
' pacmpeIelIeHUI0 WM ¢ TIOMOIIBIO JHArpaMM
OnepupoBarh TMOHATHEM  MaTEeMAaTHYECKOTO  OXKHUIAHWS, IPUBOJIHUTH
£ 5 MpUMEPHI TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOe OKUJAHUE CIydaifHOM
' BEeJIMYHMHBI, HAXOJWTh MaTeMaTHYeCKOe  OXHJaHWE IO JaHHOMY
pacmpeeneHuto
5.3 NwmeTs nipeacTaBieHre o0 3aK0HE OONBIINX YHUCEeTT
54 NwmeTs nipeacTaBieHne 0 HOpMaabHOM pacrpeeieHuu
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ITPOBEPAEMBIE D2JIEMEHTBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COIePKAHUS
Kon
6 Teopus BEpOsSTHOCTEN U CTATHUCTHKA
[IpencraBieHre JaHHBIX C MMOMOIIBIO Ta0nwI U quarpamm. Cpemanee apudMeTudeckoe,
6.1 MearaHa, HauOoJblllee W HaWMEHblIee 3HAaYCHHs, pa3Max, ITUCHEPCUs M CTaHIapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4yailHble COOBITUS. DIIeMEHTapHbIE COOBITHS
6.2 (ucxompl). BeposTHOCTE CIlyqallHOTO COOBITHS. BIM30CTh YacTOTBI M BEPOSITHOCTH
' coObiTuii. CrnyvaiiHble OIBITHI C PAaBHOBO3MOXKHBIMH 3JEMEHTAPHBIMU COOBITUSMH.
BeposiTHOCTH COOBITHI B OIBITaX C PABHOBO3MOYKHBIMH 3JICMEHTAPHBIMU COOBITUSIMU
6.3 Omneparuu HajJ COOBITUSAMU: TIEpeceueHre, 00beTUHEHNUE, POTUBOMOI0KHBIE COOBITHS.
' Juarpammsbl Diiniepa. opmyiia ciaoxeHust BEpOATHOCTEN
6.4 VYcnoBHas  BEpPOATHOCTb.  YMHOXEHHE  BEposATHOCTEH. JlepeBo  ciiydailHOTro
' skcniepuMmenTa. @opmyia nojsHo BeposTHOCTU. HezaBucumeblie cOOBITHS
6.5 KomOunaropnoe mpaBuno ymHoxeHus. IlepectaHoBku wu dakropuan. Ywucmo
' couetanuii. Tpeyronpauk [lackans. @opmyna 6unoma HproToHa
bunapHblif  ciay4aliHBIi ONBIT (MCHBITaHWE), yclex M Heyjnada. HesaBucuMble
6.6 ucnbiTanus. Cepusi HE3aBUCHUMBIX HUCIBITaHUN 70 mepBoro ycrexa. Cepus
HE3aBUCHUMBIX HCTbITaHUN bepHym
6.7 Cnyuaiinas BenuuuHa. Pacrnipenenenune BeposiTHOCTe. [[marpamma pacnpeneneHus.
' [Tpumeps! pactipeenieHnid, B TOM YHCIIe TEOMETPUUECKOE U OMHOMHAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN M CTATHCTHKA
UucrioBble XapaKTEPUCTHUKUA CIyYalHBIX BEIUYMH: MaTEMaTUYECKOe OXHUIaHHE,
JUCIIEPCUsl U CTaHAApTHOE OTKJIOHEeHHWE. [Ipumepsl NmpUMEHEHUsT MaTeMaTH4eCKOTo
5 1 OXHMJIaHWs, B TOM YHCIE€ B 3aJa4ax W3 TOBCEIHEBHOM >XM3HU. MareMaThyeckoe
' OXUJaHWe OWHApPHOW CIIy4allHON BENMMYUHBL. MaTeMaTH4ecKoe OXKHJIaHUE CYMMBI
CIIy4alHbIX BEIWYMH. MaTreMaTnyeckoe OKUJAHUE M JUCIEPCUs] T€OMETPUUECKOro U
OMHOMMAJILHOTO pacrpeaeIeHui
5 5 3aKoH OOJBITNX YHCET M €T0 POJIh B HAyKe, IPUPOJE U 00IecTBe. BEIOOPOUHBIN METO
' HCCIIEIOBAHU I
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IIpuMmepsl HENPEPBIBHBIX CIIyYalHbIX BeJIWYUH. [IOHATHE O INIOTHOCTH pacipeneCHuUs.

5.3 3amaun, MOPHUBOIALINE K HOPMalbHOMY pacrpeaencHuto. lloHaTtue o HopMalbHOM

pacnpeieieHun

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHET'O
OBILIET'O OBPA3OBAHUA

Kon
NPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenue metonamu J10Ka3areiabCTB, alrOPUTMaMU pPELIEHMs 3a/1ady; YMEHUE
dopMyMpoBaTh M ONEPUPOBATH IOHATHUSMHU: ONpPENEIEHHE, aKCHOMa,
TEOpeMa, CIIEJICTBUE, CBOMCTBO, IPU3HAK, [10KA3aTEIbCTBO, PaBHOCHIIBHBIC
(GOopMyIMpPOBKHM; MPUMEHATh HX; YMEHHE (HOPMYIHPOBaTh OOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKIACHUE, NPUBOJUTH NPUMEPHI M KOHTPIPHUMEPHI,
MCII0JIb30BaTh METOJ MaTEMaTHYECKON MHIYKIUH; IPOBOJUTH 1OKA3aTEIbHbIE
paccyXJIeHHs IIpU PELICHUM 3a7ad, OLICHWBATH JIOTUYECKYIO INPAaBUIBHOCTH
paccyX/IeHUI; yMEHHE ONepUpPOBaTh MOHATUSAMU: MHOKECTBO, IOAMHOMXKECTBO,
omepaluyd  HajJ ~ MHOXKECTBaMH; YMEHHE  HCIIOJIb30BAThb  TEOPETHUKO-
MHO’KECTBEHHBIN amnmapaT JUIsl OMMCAHUS PEaJbHBIX MPOLIECCOB U SIBICHUM U
IpU pElIEHUH 33/a4, B TOM YHCIE U3 JIPYTUX y4eOHBIX MpPEIMETOB; YMEHUE
ONepHpOBaTh MOHATUAMH: Tpad, CBSI3HBIA TIpad, nepeBo, LMKI, Irpad Ha
IUIOCKOCTH; YMEHHUE 33JaBaTh M OMUCHIBATh I'padbl pa3IMYHBIMU CIOCOOAMH;
UCIMOJIb30BaTh Tpadbl MpH pelIeHUH 3aa4

YMeHue onepupoBaTh NOHATUSIMU: HATYPaJIbHOE YKCIIO, 1I€JI0€ YUCIIO, CTETIEHb
C ILEJbIM II0OKa3aTelieM, KOpPEHb HaTypaJlbHOM CTENEHU, CTENEHb C
palMoOHaJIbHBIM II0Ka3aTeleM, CTENEHb C JEHCTBUTEIBHBIM IOKA3aTElIEM,
Jorapu¢m 4yucia, CHHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YHCIIa, OCTaTOK
[0 MOZYJI, PalMOHAIBHOE YHUCIIO, WPPAlMOHAIBHOE YHCIO, MHOYKECTBA
HATYpaJIbHBIX, LEJNbIX, PAlUOHAIbHBIX, JECUCTBUTEIbHBIX YHCEN, YMEHHUE
UCIIOJIb30BaTh NpPHU3HAKK JAETUMOCTH, HAUMEHbIIWH OOUMil neauTens u
HauMeHblllee olmiee KpaTHoe, anroputMm EBKiInjga mnpu pemeHun 3aaay;
3HAKOMCTBO C Pa3jMYHbIMH MO3WLIUOHHBIMU CHCTEMaMHU CUHCJIEHMS; YMEHUE
BBIMIOJHATh BBIYMCIIEHWE 3HAYEHUH U TpeoOpa3oBaHMsl BBIPAKEHUH CO
CTETIEHSIMU W  Jorapupmamu, MpeoOpa3oBaHus JIPOOHO-pAIIOHATBEHBIX
BBIPQXECHUI; YMEHHE OIEpUPOBaTh IOHATHUAMU: IIOCJIENOBATEIBHOCTb,
apudMeTHuecKas NPOrpeccusi, TeoMeTpudecKas Iporpeccus, OECKOHEYHO
yObIBaro1as reOMETPUYECKast IIPOrpeccust; yMEHHE 3a/1aBaTh
MOCJIEZIOBATENbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (QOpMYI;
YMEHHE OIEpPUPOBATh IOHATHAMM: KOMIUIEKCHOE YHCIO, COINpPSHKEHHBIC
KOMIUIEKCHBIE 4YMCJa, MOAYJb M apryMEeHT KOMIUIEKCHOro uucia, ¢opma
3allUCH  KOMIUIEKCHBIX YHucell (FeOMETpHYecKasi, TPUTOHOMETpUYecKas MU
anreOpanyeckasl); yMeTb IPOU3BOANUTH apU(METHUECKUE JEHCTBHS C
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KOMILIEKCHBIMH YU CJIaMU; TPUBOAUTH MPUMEPHI HCTIOJI30BaHUS KOMITJIEKCHBIX
Yyucesl; OINEpUpPOBaTh MOHATUAMHU: MaTpuua 2X2 u 3X3, onpeneiuTesb
MaTpPUIIbI, FEOMETPUYECKHI CMBICIT OTIPEACTUTEIS

YMeHue onepupoBaTh IOHATUSMHU: pPALUOHAIBHBIE, HpPpPALUOHAIBHBIE,
NoKa3aTeJbHbIC, CTENEHHbIE, JIorapu(MUYeckue, TPUTOHOMETPHUUYECKHE
YpPaBHEHUsI U HEPABEHCTBA, UX CHUCTEMbI; YMEHHUE OINEPUPOBATh MOHATHUIMMU:
TOXKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUe, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YpPaBHEHUM M HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHUI, HEPABEHCTB
U CHCTEM; YMEHHUE pellaThb ypPABHEHUs, HEPABEHCTBA U CUCTEMbI C ITOMOILIBIO
pa3IMyHBIX NPUEMOB; pellaTh YpaBHEHHs, HEPABEHCTBA U CHUCTEMBI C
[apaMeTpoM; PUMEHATh YPABHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUIsSl PELLIEHUS
MaTeMaTUYeCKUX 3a/ad U 3a/ay U3 pa3IMyHbIX 00JacTed HayKH U peallbHON
KU3HU

VYMeHue onepupoBaTb  HOHATHUAMM:  (QYHKUMSA, YETHOCTh  (PYHKLUH,
NEPUOIMYHOCTh  (PYHKIUH, OTPAaHUYCHHOCTh (PYHKIHUH, MOHOTOHHOCTb
byHKIMM, SKCTpeMyM (yHKIUHM, HauOOJdbIee M HaMMEHBIIEE 3HAYCHUS
GyHKIMM Ha TPOMEXKYTKE, HEmpepbIiBHas (YHKIHS, acHMOTOTHI Tpaduxa
¢GyHKIMM, TIepBas W BTOpasi MPOW3BOAHAS (YHKIWH, TC€OMETPUYECKUN H
¢bu3nueckuil CMbICI MPOU3BOAHOM, IEpBOOOpa3Has, ONpeaAeaEHHbII HHTerpa;
YMEHHE HaXOAWTh AaCUMNTOTHl rpaduka (QYHKIUM; YMEHHE BBIUYUCIATH
IPOM3BOJIHBIE CYMMBbI, IPOHM3BEAEHUS, YaCTHOIO M KOMITO3UIMU (PYHKUUH,
HaXOJIUTh ypaBHEHHE KacaTeldbHOM K rpaduky (YHKIMU; YMEHUE HaXOIUTh
IIPOM3BOJHBIE AJIEMEHTAPHBIX (QYHKIUI; YMEHUE UCIIOIb30BaTh MPOU3BOIHYIO
JUIsL  UCCIIeZIOBaHUA (YHKIMH, HAXOAWTh HaWOOJbIIME UM HAUMEHbIINE
3HaYeHUs (QYHKIMHI; CTpOUTh TpadUKU MHOTOUIEHOB C MCIOJIb30BaHUEM
anmapara MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTh MPOM3BOAHYIO  JUIS
HAXO0X/IEHNS HAWIY4YIlero peleHusl B NPUKIAAHbIX, B TOM YHCIIE€ COLMAIIBHO-
HKOHOMHMUECKUX U (PU3NYECKUX 3a/1a4ax; HAXOIUTh MJIOLIAU U 00bEMBI HUTyp
C TIOMOIIBKO  MHTErpaja; NPUBOAUTH  INPUMEPBI  MATEMATUYECKOTO
MOJICIMPOBAHMS ¢ TOMOIIBIO AU depeHInanbHbIX YypaBHEHU I

YMenue onepupoBaTh NOHATUAMU: Tpaduk (yHKUIUH, oOpaTHass (QyHKUHUA,
KOMIO3UIUS (YHKUMH, JuHEHHas QyHKOUSA, KBajapaTuyHas (QyHKIUS,
pauvoHanmbHass ~ (YHKIMS, CTeNeHHas (YHKIMsS, TPUTOHOMETPUYECKUE
¢yHkunu, oOpaTHble TPUTOHOMETpUYECKHWE (YHKIMM, TIOKa3aTeslbHas U
norapudmuueckas GyHKIMU; YMEHHUE CTPOUTD rpauKy U3YYEeHHBIX (YHKUHUH,
BBITNOJHATH MIpeo0pa3oBaHus rpaduKoB QPYHKIMHA, UCIIOIB30BaTh TpaduKU JIIs
U3Y4YEeHMsI TMPOLECCOB W 3aBUCUMOCTEW, MpU pEHIeHHH 3aJad U3 APYTUX
y4eOHBIX TMPEAMETOBU 3a/Jay W3 peallbHOM KHU3HU; BBIpaXaTh (GopMyliaMu
3aBHCHUMOCTH MEXJy BEJIMYMHAMHU; HCIIOJIb30BaTh CBOICTBA M TpaduKu
GyHKIMA A7 pelieHus ypaBHEHWM, HEPAaBEHCTB W 3a/Jad C IMapaMeTpamu;
n300pakaTh Ha KOOPAMHATHOHM IUIOCKOCTH MHOMKECTBA PEUICHUH YypaBHEHU,
HEPABEHCTB U UX CUCTEM

YMeHue peniatb TEKCTOBbIE 33/1a4U Pa3HbIX TUIIOB (B TOM YHCII€ HA IPOLEHTHI,
JOJIM M YacTH, Ha JBW)KEHHE, padoTy, CTOUMOCTh TOBapOB M YCIYT, HAJIOTH,
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3ajaud M3 OO0JacTH YIpaBICHHUS JUYHBIMA U CeMEHHBIMU (UHAHCAMHU);
COCTaBJIATh BBIPAXKEHUs, YPABHEHMS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3aJjauy, UCCIIE0BATh NOJIYYEHHOE PEIIeHHE U OLIEHUBATh MPaBAONOJ00HOCTb
pe3yiabTaTOB; YMEHHME MOJCIUPOBATh pEaJbHbIC CUTyallud Ha A3bIKE
MaTE€MAaTUKH; COCTABJIATh BBIPAXKCHUSA, YPABHCHUSA, HEPABEHCTBA U UX CUCTEMBI
10 YCIIOBHUIO 3aJa4M, UCCIEI0BaTh IIOCTPOCHHBIE MOJEIH C HMCIIOJIB30BAHUEM
annapara ajreOpbl, UHTEPIIPETUPOBATh I1OTYUYEHHBII pe3ybTar

YMeHue onepupoBaTh MOHATUSMU: CpeaHee apudMeThdyeckoe, MeAHaHa,
HauOoJblllee W HauMEHbIIEe 3HAUEHUs, pa3Max, AUCIEePCHs, CTaHIApPTHOE
OTKJIOHEHHE YHCJIOBOIO Halopa; yMEHHEe U3BIEKaTh, HMHTEPIPETUPOBATH
uHpOpMaLMIO, TPEACTAaBICHHYI0 B TalOnMuax, Ha AdarpamMmax, rpadukax,
OTpaXKaroIlllyl0 CBOWCTBAa pEalbHBIX IPOLECCOB M SBJIEHUH; IPEACTABIAThH
MH(OPMALIMIO C TIOMOILBIO TaOJIUI] U JUarpamm; UCCIIE0BaTh CTATUCTUYECKUE
JTaHHbIE, B TOM YHCJIE C IPUMEHEHUEM I'paUUECKUX METO/IOB U AJIEKTPOHHBIX
CpeICTB; rpaduuecKku HCCIEA0BaTh COBMECTHbIC HAONIOJCHUS C TOMOIIBIO
JMarpaMM paccerBaHUs U JIMHEHMHOU perpeccun

YMeHne onepupoBaTh MOHATHSME: CIIyYailHBIN OMBIT U CIIy4aifHOE COOBITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHSI; YMEHHE BBIYUCISATH BEPOSTHOCTH C
UCIOJIb30BaHUEM I'paUUYeCKUX METOJOB; MPUMEHATh (POPMYJIbI CIOXKEHUS U
YMHOXKEHUSI BEpOSITHOCTEH, (opMysly IOJHOW BEpOSTHOCTH, (POpPMYIy
bepuynnu, komOuHaTOpHble ()akThl U (OPMYJIbI; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHHE ONEpUPOBATh MOHATUSAMU: CIy4aiiHas BEIMYUHA,
pacupeneneHue BEpPOSITHOCTEM, MAaTeMAaTHYECKOE OXHUAAHWE, IUCIEPCUS U
CTaH/JapTHOE OTKJIOHEHHWE CIydyallHOM BEJWYUHBI, QYHKUIUU pACIpeaeTIeHUS 1
IUIOTHOCTH PAaBHOMEPHOTO, ITOKA3aTENbHOIO U HOPMAJIBHOTO PacClpeAciICHUN;
YMEHHE HCIIOJIb30BATh CBOMCTBA M3YUYEHHBIX PACIpPEACIICHUM I pelIeHUs
3aJa4; 3HAKOMCTBO C MOHSTHSIMM: 3aKOH OOJBIIMX YHUCEN, METOJbI
BBIOOPOYHBIX HCCIIEZIOBAaHUI; yMEHHME NPUBOJIUTH IPHUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YHUCEN B NMPHUPOIHBIX M OOLIECTBEHHBIX SBICHMSX; YMEHHE
OIIEPUPOBATH IOHATUAMU: COYETAHUE, IEPECTAHOBKA, YUCIIO COYETAaHUH, YUCIIO
NEepecTaHoOBOK; OMHOM HpI0TOHA; yMeHUe MPUMEHSATh KOMOMHATOPHbBIE (DAKTHI
U pacCyKJEHHs I pEelIeHUs 3aJad; OLEHHMBATh BEPOSTHOCTH PEATBHBIX
COOBITHIf; COCTaBISTh BEPOSITHOCTHYIO MOJEIb W HMHTEPHPETUPOBATH
ITOJTYYEHHBIN pe3yJIbTaT

YMeHue onepupoBarh MOHATUAMU: TOYKA, NPsAMasi, IJIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIyY, BEJIMYNHA YIJIa, IVIOCKUHI YToJI, IBYTPAHHBIN yToJI, TPEXTPAHHBIN
yIoJ, CKpEIIMBAKIINECS MpsAMbIE, NapaJIEIbHOCTh M NEPIEHANKYJISIPHOCTh
NPSAMBIX M IUIOCKOCTEH, YTroJd MEXAYy MPSMBIMH, Yrojdl MEXAy NpAMOA H
IUIOCKOCTBIO, YTOJI MEXKY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
pPacCTOsIHUE MEXAY MNPSAMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTAMM; yMEHHUE
UCTOJNb30BaTh MpPU PEIICHHM 3a/1a4 H3y4YeHHble (AKTBI M TEOPEMBI
IUIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA;
CTPOUTH MATEMAaTUYECKUE MOJCIU C IIOMOIIbI0 I'€OMETPUUECKUX IOHATHU U
BEJIMYUH, PEIIATh CBA3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOMAAbL (QUryphl, 00BEM (UrypHI,
MHOTOTPAaHHHK, MPAaBUIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOTPAaHHHKA, KYO,
napajulelienunes, npu3Ma, NnupaMuaa, (GUrypa M IOBEPXHOCTb BpalleHUs,
WIMHAP, KOHYyC, map, cdepa, mromans cdepsl, IUIOMAAb ITOBEPXHOCTH
OUpaMUIpbl, TPHU3MBI, KOHyCa, IMIMHApPA, O0BEM Ky0a, HPSAMOYTOJIBHOTO
napajieNienumnea, NupaMuabl, PU3MBbI, IIIIUHAPA, KOHYyca, [apa, pa3BépTKa
MOBEPXHOCTH, CEUEHHUS KOHyca W LWIMHIpPA, MapajulelbHbIe OCH WM
OCHOBaHMIO, CEYEHHE Ilapa, IUIOCKOCTb, Kacaromasics cdepbl, LUIMHIpa,
KOHyCa; yYMEHHE CTPOMTH  CEYEHHE  MHOTOTPaHHMKA, HU300paxkaTb
MHOTOTPaHHHUKH, (GUTYPHI ¥ IOBEPXHOCTH BPAILCHUS, UX CEUYCHHS, B TOM YHCIIE
C TIOMOIIBIO 3JEKTPOHHBIX CpPEACTB; YMEHHE IPUMEHATh CBOWCTBA
TeOMETPUYECKUX (UTYp, CAMOCTOATENBHO (HOPMYIMPOBATh ONPEICICHHS
u3y4aeMblXx (uryp, BBLIBHTAaTh THUIOTE3BI O CBOMCTBAX M IPH3HAKaX
reOMETpHUECKUX (uryp, OOOCHOBBIBATBUIIM ONpPOBEPraTb HX; yMEHHE
IPOBOJUTH KiaccU(UKAUIO (UTYp MO pasIMYHBIM NPU3HAKAM, BBITOIHSTH
HEO0XOIMMBIE JTOTIOJTHUTEIBHBIE TOCTPOCHHS

11

YMeHue onepupoBaTh MOHATUSAMU: JIBUKEHHUE B IPOCTPAHCTBE, MapaslleIbHbIHI
IEpEeHOC, CHMMETpUsi Ha IJIOCKOCTM M B IPOCTPAHCTBE, IOBOPOT,
npeoOpaszoBaHue nMoaoous, No100HbIE (PUTYphl; YMEHHE pacliO3HaBaTh PaBHbIE
U TOJ00HBIE (UTYpBHI, B TOM YHCJIE B TPUPOJAE, HUCKYCCTBE, APXUTEKTYPE;
UCTIOJIB30BaTh T€OMETPHUYECKUE OTHOIICHHS TPU PEUICHUH 3a/1a4; HaXOIUTh
reOMETPUYECKHUE BEJIWYUHBI (JUIMHA, YroJl, IUIouia/ib, 00bEM) MpHU peIIeHUn
3ajjad U3 JApPYrux Y4eOHBIX NpPEIMETOB U M3 peaJbHOM >KU3HH;, yMEHUE
BBIYUCIIATh TEOMETPUYECKHE BEIMYMHBI (JJMHA, YIroj, IJIOMAgb, OO0BEM,
IUIOINAAb MOBEPXHOCTH), MCIIOJIb3YSl U3YUEHHBIE (OPMYIBI U METOJbl, B TOM
qucie: IO MOBEPXHOCTHM NHUPAMHbI, IMPU3MBI, KOHYyCa, IWIMHApA,
miomanas  ceppl; 00bEM  Kyba, MPSIMOYTrOJIBLHOTO IapajuieNenuena,
MUPaMU/IbI, TIPU3MBI, IWIMHAPA, KOHYCa, apa; YMEHWE HAXOAUTh OTHOIIICHHE
00BEMOB NMOAOOHBIX PUTYD

12

YMeHue onepupoBaTh NOHATHAMM: NPSIMOYTOJIbBHAs CHUCTEMAa KOOpIMHAT,
BEKTOP, KOOpPAMHATHI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha YKCIIO, pa3yio’KeHUE BEeKTopa 1o 0a3ucy, CKaasipHOoe
MIPOM3BE/IEHNE, BEKTOPHOE IMPOU3BEACHUE, YTOJ MEXKIY BEKTOpaMHU; YMEHUE
UCIIOJIb30BAaTh  BEKTOPHBIM M KOOPJAMHATHBIM METON JUIsl  pelIeHus
FeOMETPUUECKUX 3a7a4 U 3a7a4 APYTrux y4eOHbIX IPEeIMETOB

13

YMenue BbIOMpaTh MOAXOAAIIMN METOJ A PEUIeHHs 3a7aud; MOHMMAaHHE
3HAYUMOCTH MaTeMaTUKH B M3YyUYEHUU MPUPOJHBIX M  OOIIECTBEHHBIX
IIPOLIECCOB W SBJICHWM; YMEHHME pacCIO3HaBAaTh IPOSBICHUE 3aKOHOB
MaTe€MaTHKd B HUCKYCCTBE, YMEHHE NPHUBOJWUTH IPUMEPHl MATEMATHYECKUX
OTKPBITHI POCCUICKON U MUPOBOW MAaTEMATHYECKON HAYKH

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110

MATEMATHKE
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IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Kox
1 Yucna v BIYKCICHUS
1.1 | HarypanbHble u nenble yncna. [IpuzHaku 1e1MMOCTH LEbIX YUCel
12 Parnmonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
' HEepUOIMYECKUe 1pooH
13 Apudmernueckuii KOpeHb HaTypalbHOW cTeneHH. JleiicTBus ¢ apupMeTHIecKuMu
' KOPHSIMU HaTypajlbHON CTENEHU
14 Crenenp ¢ wenbiM mnokasaresneM. CTelneHb € palMOHANbHBIM IOKa3ateneM. CBolicTBa
' CTereHu
15 CuHyc, KOCUHYC ¥ TaHT€HC YUCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIOBOr0 apryMeHTa
1.6 | Jlorapu¢m uncna. JleciTuuHbIe  HATYpaJbHBIE JIOTAPU(MBI
JeiictBuTenpHble ynciaa. ApupMeTHYecKHe OIepalud ¢ JeHCTBUTENbHBIMU YHCIAMH.
1.7 | IlpubmmxEHHbIE BBIYMCICHMS, MpaBUia OKPYIJICHHs, MPUKHJKA U OLIEHKA pe3yibTaTa
BBIYMCIICHHUI
1.8 | IIpeoOpa3oBaHue BhIpaKCHHUI
1.9 | KowmruiekcHble yncia
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 | lensie 1 IpoOHO-paIMOHATIEHBIC YPABHEHUS
2.2 | HppaunoHanabHble YpaBHEHUS
2.3 | TpuroHomerpuieckue ypaBHEHUs
2.4 | Tloka3arenbHbIE U JOTapH(PMHUUECKIE yPAaBHEHHS
2.5 | llensle 1 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 | HppaunoHanabHbIE HEPABEHCTBA
2.7 | Iloka3arenbHble U JlorapuMuyeckre HepaBeHCTBA
2.8 | TpuroHomerpuyeckrne HEpaBeHCTBA
2.9 | CucteMbl U COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB
2.10 | VYpaBHeHus, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Marpura cucTeMbl TUHEHHBIX YpaBHEHUH. ONpenenuTelb MaTPHIIBI
3 OyHKIHH U TpaduKu
31 @yHk1Ms, crnocoos! 3ananus Gynkuuu. ['padux ¢pynkuuu. Bzaumuo oOpatHbie GyHKINU.
' Yéruplie u Heu€THbIe pyHkuuu. [lepuoanueckue GpyHKIUU
Ob6nacTp ornpeseneHuss 1 MHOXKeCTBO 3HaueHud ¢pynkuuu. Hymu ¢ynkmun. [IpomexyTku
3.2 | 3HaKOmMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH ()YHKIIMA. MaKCHMyMbl U MHUHHMYMBI
¢bynkuun. Hanbonpiiee u HauMeHbIIee 3HaUeHUE PYHKIIUN Ha TPOMEKYTKE
33 CrenenHass ¢yHKUUS C HaTypajJbHBIM M IENbIM TOKa3areieM. EE cBoiicTBam rpaduk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 | Tpuronomerpuueckue GyHKLIUH, UX CBOMCTBA U rpaduKu
3.5 | Iloka3arenbHas u norapupmudeckas GyHKIUU, X CBONCTBA U TpapUKu
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Touku paspeiBa. AcUMNOTOTHI rpadukoB (GyHKIMA. CBONHCTBA (PYHKINH, HEIPEPHIBHBIX HA

3.6
OTpe3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHU IOCIEA0BATEILHOCTEH
3.8 | Apudmernueckas u reomerpuueckas nporpeccuu. Gopmyria cI0KHBIX TPOIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 | TlpoumsBonmnas pynkiuu. [Ipon3BoaHBIC AIEMEHTAPHBIX QYHKIIAN
42 [IpumeneHre MPON3BOAHON K UCCIETOBAHUIO (PYHKIIMH HA MOHOTOHHOCTD U SKCTPEMYMBI.
' Haxoxnenve HanboIbIero 1 HaMMEHbIIEro 3HaYeHus PYHKIIUU Ha OTpe3Ke
4.3 | IlepBooOpasnas. Murerpan
5 MHokecTBa 1 JIOTHKA
5.1 | MHuoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{uarpammsl Ditniepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnwmcarenbHas CTATUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomerpus
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHororpaHHuKH
7.4 | Tena v NOBEpXHOCTHU BpallleHUs
7.5 | KoopauHaTbl U BEKTOPHI
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