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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo mMareMaTHKE Ha YPOBHE CpEIHEro oomiero oOpazoBaHus pazpaboTaHa

Ha ocHOBe PI'OC COO ¢ yu€ToM COBPEMEHHBIX MHPOBBIX TPEOOBAaHUH, MPEIBIBIIEMBIX K

MaTeMaTH4eCKoMy OOpa3oBaHUIO, W TPAAMIMNA pOCCHiicKoro oOpa3oBaHwms. Peamm3arus

OporpaMMbl MO0 MaTeMaTUKe OOEeCIeuYrMBacT OBJAJCHUE KIFOUYEBBIMH KOMIICTCHIIUSMH,

COCTABIISIFOLIMMH OCHOBY JJISi CAMOPa3BUTHS U HEMPEPHIBHOIO 00pa30BaHUs, IEIOCTHOCTh
OOILEKYIBTYPHOTO, TMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHUS INYHOCTH 00YYAIOLIHXCSL.

B mporpammMe mo maremaTuke YYTEHBI WJAEU U TIOJIOKCHUS KOHIENIMU Pa3BUTHS

MaTeMaTH4eckoro oopaszoBanus B Poccuiickoit ®@enepauuu. B cooTBeTcTBUM C Ha3BaHHEM
KOHIIETILMY, MaTeMaTHYECKOe 00pa30BaHKe 0JIKHO, B YACTHOCTH, MPEAOCTABIATh KaXI0My
oOyyaromemMycss  BO3MOXKHOCTb  JIOCTMDKEHHSI ~ YPOBHS ~ MAaTeMaTH4eCKHX  3HAHMIA,
HEO0XOIMMOTO JIJIsl AaJbHEWIIeH YCIeIHON KU3HN B oOmiecTBe. IMEHHO Ha pemeHue 3Tou
3aJjauy HalleJIeHa MPorpaMMa 1o MaTeMaThKe 6a30BOTr0 YpPOBHSI.

MaremaTyka — ONOPHBIM MpeAMET JUIsl U3yUYEHUsI CMEXHBIX JUCUUIUIMH, YTO JEJIaeT
0a30ByI0 MaTeMaTUYECKyIO OJArOTOBKY HEOOXOJUMOH.

[TpakTryeckas MOJE3HOCTh MAaTEMAaTHKU OOYCIIOBJIEHA HAJIMYUEM MPOCTPAHCTBEHHBIX
¢bopM, KOJIMYECTBEHHBIX OTHOLIEHHWH, HKOHOMMYECKHX pacueToB; HEOOXOIUMOCTHIO
MaTEMaTUYECKUX 3HAHUM B IOHMMAHMM IPUHLHUIOB YCTPOMCTBA U MCIOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCHPHUATHS W HHTEpIpeTalus pa3HOOOpa3HON COLMAJIbHOM,
SKOHOMMYECKON HH(pOpMalMU; MNPAaKTUYECKUX HPUEMOB T€OMETPUUYECKUX H3MEPEHHH U
MOCTPOCHH, YUTEHUs WH(OpMAIMM, TPEACTABICHHOW B BUAE TAONHI, IHarpaMMm u
rpaduKoB.

[IpuMeHeHHe MAaTeMaTU4YeCKOro CTWJIA  MBIIUIEHUS, IPOSBIIAIOIIErOCs B
ONpEACNEHHBIX YMCTBEHHBIX HaBbIKax, NpUEMaX M METOAAX MBIIUICHUS YeJIOBEKa,
nporeccax OOOOIIEHUS W KOHKpPETHM3alluW, aHalu3a M CHHTe3a, KilacCu(puKalud U
cucTeMaTu3alnuy, aOCTparupoBaHUs M aHAIOTUH Kak (OPMUPOBAHMU AITOPUTMUYECKOMN
KOMITOHEHTHI MBIIUIEHUS U BOCIIUTAHUU YMEHUH JeWCTBOBaTh MO 33JaHHBIM aJIrOpUTMawm,
MO3BOJISIIOIIEH COBEPIICHCTBOBAaTh M3BECTHBIE M KOHCTPyHUpoBaTh HOBblE. OOBEKTHI
MaTeMaTHYeCKUX YMO3aKJIIOUEHUH, MMpaBuila UX KOHCTPYHMPOBAHUS PACKPHIBAIOT MEXAHU3M
JIOTUYECKUX  IOCTPOEHUH,  CIIOCOOCTBYIOT  BbIpaOOTKE  yMEHUH  (QOpMyJIUpOBaThH,
00OCHOBBIBATh U JI0KA3bIBaTh CYXJICHHUS, TEM CAMBIM Pa3BUBAIOT JIOTMUECKOE MBIIICHUE.

OOyueHue MareMaTHKe Kak BO3MOXHOCTb pa3BUTHS Yy oOOyyaroluxcs TOYHOH,
panMoHanbHOW W WHGOPMATUBHOM peuM, yMeHus OoTOuparh Haubosiee MOIXOAAIIHNE
S3BIKOBBIE, CHMBOJIMYECKHE, TIpaduyeckue CpeiAcTBa JUIS BBIPAKEHHUS CYXKIECHUH H
HarJIsIJHOTO UX MPEICTABICHUS.

OO61iee 3HAKOMCTBO C METOJAaMM TO3HAHUSA JEHCTBUTENIHOCTH, IMpPEICTaBICHHE O
peaMeTe U METOJIe MaTeMaTHKH, €ro OTINYUS OT METOJ0OB €CTECTBEHHBIX U T'YMaHUTAPHBIX
HayK, 00 0COOEHHOCTAX MPUMEHEHUS MAaTeMaTUKU JJIsl PEIICHUs HAYYHbBIX M MPUKIATHBIX
3aJ1a4 KaKk He0OXOAMMBIN KOMIIOHEHT OOIIeH KyJIbTYpBhI.

M3yueHne MaTeMaTHKU CIIOCOOCTBYET JCTETHUECKOMY BOCHHMTAHHUIO YEJIOBEKa,
MIOHMMAHHUIO KpacoTbl M U3SIIECTBA MaTEMAaTUYECKUX PACCYXKIECHUH, BOCIHPHUATHIO
reoMeTpHUecKuX (hOpM, YCBOCHHUIO U/I€U CUMMETPUH.



[IpuopurerHpiMu 1enssMu oOydeHuss mMarematuke B 10—11 kmaccax Ha 06a3oBoM
YpPOBHE SIBJISIIOTCS:

dbopMupOBaHHE LIEHTPAIbHBIX MAaTeMaTHYECKUX TMOHATUH (YHCIIO, BEJIUYUHA,
reoMeTpuueckas (urypa, TIepeMEeHHas, BEPOSITHOCTb, (YHKIHs), OOECICUNBAIOIINX
MIPEEMCTBEHHOCTh H MEPCIIEKTUBHOCTh MATEMATHUECKOTO 00Pa30BaHUS 00YJArOIIUXCS;

MoJBEJeHNUE OOy4arolMxcs Ha JOCTYIIHOM I HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMAaTUKH M OKPYXKAIOIIEro MHpa, MOHUMAaHHWE MAaTEMaTUKH KaK YacTH
o011eil KyJIbTyphl YeJIOBEUYECTBA;

pa3BUTHE MHTEJUIEKTYalIbHBIX W TBOPYECKHX CIOCOOHOCTEM  oOydaromuxcs,
MO3HABATEIbHON AKTUBHOCTH, HCCIIEIOBATEILCKUX YMEHUN, KPUTHUYHOCTH MBIILUICHUS,
UHTEpeca K U3YYCHHIO MaTeMaTUKH;

dopmupoBaHre  (PYHKIHOHATHHOH  MAaTEMaTHYECKOH T'PaMOTHOCTH:  yMCHHS
pacro3HaBaTh MaT€MaTUYECKHE aCMeKThl B PEAIbHBIX JKU3HEHHBIX CHUTYyallUsAX U TPHU
M3YUYEHUU JPYTUX YYEOHBIX MPEIMETOB, MPOSIBICHHUS 3aBUCHMOCTEM U 3aKOHOMEPHOCTEH,
dbopMypoBaTh WX Ha S3BIKE MATEMAaTHKH M CO3JaBaTh MAaTEMAaTUYCCKUE MOJICIH,
MPUMEHITh OCBOCHHBI  MaTeMaTHYeCKUH  ammapar JUISL  pelIeHUs  MPaKTHKO-
OpPUEHTUPOBAHHBIX 33Ja4, HHTEPIPETUPOBATH U OLIEHUBATH MOJTyUYEHHBIEC PE3YIbTATHI.

OCHOBHBIMU JIMHUSAMHU cojJiepkaHusi MateMatuku B 10—11 kiaccax sBistorcs: «Hucna
U BBIUMCICHUSN», «AnreOpa» («Anrebpanmueckre  BbIpaXCHHs», «YPaBHEHHUS U
HepaBeHCTBa»), «Hauama maremarmueckoro ananmmza», «l'eomerpusi» («['eomerpuueckue
burypel m uX cBoicTBa», «lI3MepeHHe TreoMeTpHUYECKHX BEIHYUH»), «BeposTHOCTh U
cratuctukay. CoaeprkaTebHbIC TUHUU PAa3BUBAIOTCS MapauIeNIbHO, KaXaasi B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBHUCHUMO OJIHA OT JPYrod, a B TECHOM KOHTAKTE U
B3auMoecTBUU. X 00BenuHsAET JIOrHYecKas COCTABIISIONIAs, TPATUIIMOHHO TPHUCYIIast
MaTeMaTUKe W MPOHU3BIBAIONIAs BCE MAaTEMAaTUYECKHE KYypChl M COJEp>KaTelIbHbIC JIMHUU.
ChopmynupoBannoe B ®I'OC COO TpeboBaHME «BIAJEHUE METOAAMH [OKA3aTEIbCTB,
ITOPUTMaMH PEIIeHUs 3a]a4, yMeHue (HOpMYyIUPOBATh ONPEAETIEHUS, aKCHOMBI U TEOPEMBI,
MIPUMEHATH UX, TPOBOJUTH JOKA3aTEIIbHbIE PACCYKEHHUS B XO€ pPEeLIECHU 3a7a4» OTHOCUTCSA
KO BCeM Y4eOHBIM KypcaMm, a (OpMHPOBAHME JIOTHYECKUX YMEHUUN pacIpeeseTcs o BCeM
rojiaM o0y4eHusi Ha ypOBHE CPEIHETO O0IIero 00pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremartnka siBIsieTCsl 00s13aTENIbHBIM MIPEIMETOM Ha
JTAHHOM ypOBHE o0pa3zoBanus. [IporpaMmmoii mo mMaTeMaTHKe MpPEIyCMaTPUBACTCS U3yUECHUE
yaebHoro mpenmera «MaremaTHka» B paMKax TPEX y4eOHBIX KypcoB: «Anrebpa U Haudana
MaTeMaTUYeCcKoro aHanuzay, «l'eomerpus», «BeposaTHOCTh U cTaTucTUKa». DoOpMHUpOBaHKE
JOTUYECKUX YMEHHUH OCYIIECTBISETCS Ha TPOTSHKEHHH BCEX JIeT OOyuYeHUs Ha ypOBHE
cpemHero oOimero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKHU BKIIOYAIOTCS B COAEPIKAHHE BCEX
Ha3BaHHBIX BBIIIE YUEOHBIX KYPCOB.

OO0m1ee 9ucIo 9acoB, PEKOMEHIOBAHHBIX JJIA M3y4YeHUs: MaTeMaTuk — 340 4acoB: B
10 ximacce — 170 gacoB (5 yacoB B Henenio), B 11 kimacce — 170 wacoB (5 4acoB B HEIEIIO).

INNIAHUPYEMBIE PE3VJIBTATbI OCBOEHHUSA ITPOI'PAMMBLI 110
MATEMATHUKE BA3OBbId YPOBEHb HA YPOBHE CPEJHEIO OBIIEIO
OBPA30OBAHMUAI.



B pe3ynbrare M3ydyeHus mMareMaTHKM Ha YpPOBHE CpeaHero oouiero oOpa3oBaHUS Y
oOyuarorerocst Oy1yT c(oOpMUPOBaHbI CIIEIYIOIINE JTUYHOCTHBIE PE3YJIbTAThI:

1) rpa)JaHCKOTO BOCITUTAHHSI:

c(OPMHPOBAHHOCTh TPAXKIAHCKOM TMO3UIMH OOydYalomerocss Kak aKTUBHOTO |
OTBETCTBEHHOTI'0 YWJIEHA POCCUICKOI0 OOLIECTBA, IPEACTABIEHUE O MATEMATUYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SBJICHUH, MPOIELyp Tpa)kJIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI U APYTOE), YMEHHE B3aUMOJICHCTBOBATh C COL[MAJIbHBIMU MHCTUTYTAMHU B
COOTBETCTBHUHM € UX QYHKIMAMU M Ha3HAYECHUEM;

2) NaTpUOTHYECKOTO BOCITUTAHHUSL:

Cc(OPMHPOBAHHOCTb POCCUHCKOM TIpa)IaHCKOW HAEHTUYHOCTH, YBa)KEHUS K
IPOIIJIOMY M HAcTOSILIEMY POCCUHCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLIEHHE K
JOCTUKEHHUSIM POCCHMCKMX MAaT€MaTUKOB M POCCHICKOM MAaTreMaTUYECKOW  IIKOJIBI,
HCTIOJIb30BAHUE ITUX JOCTHKECHUH B APYTUX HayKaX, TEXHOJOTHAX, chepax SKOHOMUKH;

3) IyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HAHHME JyXOBHBIX IIEHHOCTEH pPOCCHHCKOTO Hapoja, CcHOpPMHPOBAHHOCTH
HPAaBCTBEHHOI'O  CO3HAHMSA, OSTHUYECKOTO0 TOBEACHHUS, CBA3aHHOIO C IMPAKTUYECKUM
IIPUMEHEHUEM JIOCTHKEHUHM HayKH U JIeSTebHOCThIO YUEHOT0, OCO3HAHKE JINYHOTO BKJIa/1a B
MOCTPOEHHUE YCTOWYMBOIO OyAyILEro;

4) 5CTETUYECKOTr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpYy, BKIIOYas OCTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aJay, pELICHUH, pPACCYKIEHUH, BOCHPUMMUYUBOCTH K
MaTeMaTHYeCKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nuecKoro BOCIUTAHUS:

c(OpMUPOBAHHOCTh YMEHHS TNPUMEHATH MaTeMaTHYeCKUE 3HaHUs B HHTEpecax
3JI0pOBOro U Oe3omacHoro obpasa >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO
(3mopoBoe nuTaHue, cOaTaHCUPOBAHHBINA PEXHUM 3aHATUI U OTIbIXA, PETYJsIpHas GpU3nuecKas
aKTHUBHOCTH), (pr3nyeckoe COBEPIICHCTBOBAHUE MIPU 3aHIATUSAX CIIOPTUBHO-03/]0POBUTEIILHON
JESATEIBHOCTBIO;

6) TPyI0BOTO BOCITMTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE LEHHOCTU TPYJOJIIOOUs, MHTEPEC K Pa3InYHbIM
chepam mpodeccHOHAIBHON NIE€ATEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOU n eé
MPWIOXKEHUSMH, YMEHHE COBEpLIaThb OCO3HAHHBIM BbIOOp Oynaymedl mnpodeccun  u
peann30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IIJIaHBI, TOTOBHOCTb U CIIOCOOHOCTb K
MaTeMaTHYeCKOMY O0O0pa30oBaHHI0O M CaMOOOpa30BaHUIO HAa MPOTSDKEHUM BCEH KM3HH,
TOTOBHOCTh K AKTMBHOMY YYacTHIO B PELIEHUM NPAKTHUUECKUX 3a7ad MaTeMaTHYECKON
HampaBJIeHHOCTH;

7) 9KOJIOTMYECKOTO BOCITUTAHUS:

c(OpMUPOBAHHOCTh 3KOJOTHYECKOW KyJIbTYpbl, MOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMMYECKUX TPOILIECCOB HA COCTOSHUE MPUPOJHOM M COLHMAIBHOW Cpeibl, OCO3HAHUE
rJI00aTbHOTO  XapakTepa JKOJIOTMYECKUX MpoOjeM, OpHUeHTaluss Ha I[pUMEHEHHUe
MaTeMaTHYeCKUX 3HAHMW I pelIeHus 3a7ad B OO0JIACTH  OKPYXKAIOLIEH cpensl,
IJIAHUPOBAHUE MTOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCJIEICTBUMN AJIs1 OKPY KAIOIIEH CPEIbl;



8) LIEHHOCTH HAYYHOTO [TO3HAHHSL:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd U OOILIECTBEHHOW MNPAKTUKU, MOHMMAHME MaTEMaTH4YEeCKOW HAayKuh Kak
cdepbl YeIOBEYECKON NESITEeIbHOCTH, 3TAloB €€ Pa3BUTUS W 3HAYUMOCTH JUIS Pa3BUTHUSA
OUBUIN3aAllUU, OBJIAACHHUC A3bIKOM MAaT€MaTHUKH U MaTeMaTHYEeCKOU KyHbTypOfI KaK
CPEICTBOM I103HAHUS MHpPA, TOTOBHOCTb OCYLIECTBIISITh MPOEKTHYIO M HCCIEN0BATENIBCKYIO
ACATCIIbHOCTb HHAWBUAYAJIbHO U B I'PYIIIIC.

B pe3yabTaTe u3y4yeHHsi MATEMATHKH HA YPOBHE CpPelHEro 001ero o0pa3oBaHus
y oO0yuawerocs 0yayr cGpopMHpPOBaHBI NMO3HABATeJbHbIE YHUBEPCAJbHbIE ydeOHbIE
AelcTBUS, KOMMYHHKATHBHbIE YHHMBepCaJIbHble y4eOHble [eiicTBHS, peryjisiTHBHbIE
YHHUBepcaJibHbIe y4eOHble /1eiicTBUS, COBMECTHAS 1eSTeJIbHOCTb.

VY obyuaromerocst 0y 1yT cOpMUPOBAHBI ClEAYIOMNE Oa30BbIC JTOTHICCKHIE ISHCTBUS
KaK 4acTh IIO3HABATEJIbHBIX YHUBEPCAIbHBIX YUEOHBIX 1€HCTBUM:

BBIABJIATE U XapaKTCPHU30BaATh CYIICCTBCHHLIC ITPU3HAKN MATEMATUICCKUX O6T)€KTOB,
MOHATUH, OTHOIICHWH MEXIYy MOHATUSAMH, (QOPMYIHPOBATH OIPEACIICHUS TOHSATHH,
yCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiaccH(UKAIMKU, OCHOBAHHS JUIs OOOOLICHUS U
CpaBHEHHUS, KpUTEPUHU TTPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh, (OPMYIMPOBATh U MPEOOPA30BHIBATH CYXACHUS: YTBEPAUTEIbHbIC U
oTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBIABJIATE MAaTEMAaTHYCCKHUC 3aKOHOMCPHOCTH, B3aMMOCBA3W W IIPOTHBOPCUHA B
(baKTaX, JaHHBIX, Ha6JIIOIIeHI/I$IX " YTBCPXKACHUAX, NpCajiaraTb KpUTCpUHU JIA BBISABJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

ACJIaTh BBIBOJIbI C MCIIOJB30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTHUBHBIX U MHAYKTHUBHBIX
YMO3aKIIOYEHUH, YMO3aKIIIOU€HUH 110 aHAJIOTHH;

MPOBOJIUTh  CaMOCTOSITENIBHO ~ JIOKA3aTelIbCcTBA MaTEeMaTHYECKUX  YTBEPKICHUU
(mpsiMble W OT TPOTUBHOTO), BHICTpAaWBaTh ApPryMEHTALMIO, MPUBOAUTH MPUMEPHI |
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOBL;

BbIOMpaTh CHoco0O pelneHus yuyeOHOM 3anaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pereHusi, BbIOMpaTh HauOoJiee MOAXOMAIUNA C Y4ETOM CaMOCTOSITEIIBHO BBIJEICHHBIX
KpUTEPUEB).

VY obyuatomerocs O0yayT chOpMHpPOBaHBI CIEIyIONIME 0a30BbIE HCCIIEOBATEILCKHIE
NeMCTBUS KaK 4acTh [103HABATENIbHBIX YHUBEPCATIbHBIX YUEOHBIX JEHCTBHIM:

UCIIOJIb30BaTh  BONPOCHl KAk  HCCIEAOBATEIIbCKUNW  HMHCTPYMEHT  TO3HAHUA,
dbopMynHupoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUre, MpoOIeMy, YCTaHABIMBAThH
HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA SKCHEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTUYecKOro oObEeKTa, SBJICHHUS, MpOoIlecca, BhIIBICHHUIO
3aBUCUMOCTEHN MEXTy 00bEKTaMH, IBICHUSMH, TTPOIIECCAMH;

CaMOCTOSITEIbHO  (OpMyIHpOBaTh OOOOMMIEHWs] W BBIBOABI IO  pe3yJbTaTaM
MPOBEAEHHOTO HAONIONEHUs, MCCIEAOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh IOJYyYEHHBIX
PE3yNbTAaTOB, BBIBOJAOB U 0000IIEHU;



NPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE  Mpolecca, a TaKKe  BBIABUIaTh
MIPE/ITIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

VY oOyuaromerocss OyayT choOpMHpOBaHBI yMEHHsI paboTaTh ¢ wHGOpMAIMEH Kak
9acTh [MO3HABATEIHHBIX YHUBEPCATBHBIX YUYCOHBIX JCHCTBHIA:

BBISIBJISITH JePUITUTHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA BOMPOC U
IUISL pELICHUs 3a/1a4H;

BBIOMpaTh MHQPOPMAIMIO U3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH,
CHCTEMATH3MpPOBAaTh W HWHTEPIPETHPOBATH HWHPOPMALHUIO PA3IMYHBIX BUIOB U  (HopM
MIPEICTABIICHHS,

CTPYKTYpPHPOBaTh WH(POPMAIIMIO, TIPEACTaBISATH €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH IPpauvecKu;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CAMOCTOSITEIBHO COPMYITHPOBAHHBIM
KPUTEPHSIM.

Y oOywaromerocs OyayT chopMmupoBaHBl yMEHHS OOMIEHHS KaK  4YacTh
KOMMYHUKATHBHBIX YHUBEPCATIbHBIX YUCOHBIX JICHCTBHIA:

BOCIIPUHUMATh B (DOPMYITHUPOBATH CYXKICHHUS B COOTBETCTBHH C YCJIOBUSMHU U IEIISIMU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JlaBaTh MOSICHEHUS [0 XOJy pEUICHUs 3aJa4d, KOMMEHTHUPOBATH MOJYYCHHBIH
pe3yJbTar;

B XOJe OOCYXIEHHs 3a/JaBaTh BONPOCH IO CYHIECTBY OOCYXIaeMOH TEMBI,
npoOJeMbl, pemaeMoil 3aJaud, BBICKA3bIBaTh HJIEH, HAICJICHHBIE HA IOWCK PEIICHHS,
COIIOCTABJIATH CBOM CYXJICHHS C CYXICHHSIMH JPYTHUX YYaCTHUKOB JHAIOra, OOHAPYKUBAThH
pa3nuyre W CXOJCTBO IMO3UIMIA, B KOppeKTHOU (hopme hopMynmupoBaTh pazHOTIACHS, CBOU
BO3PAKCHHS,

NPEJCTaBIIATh Pe3yJIbTaThl PEIICHUS 3a7auH, SKCIIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHUS C YYE€TOM 3a1a4 MPE3CHTAllMH U
0cOOEHHOCTEH ay TUTOPHH.

VY obyuatomerocst OyayT chOpMUPOBAHBI yYMEHHsI CaMOOPTraHU3allUd KakK YacTh
PETYIATHBHBIX YHUBEPCATbHBIX YUCOHBIX JTCHCTBHIA:

COCTABIIATH IUJIaH, aJITOPUTM PEIICHUS 33]auH, BEIOUPATh CIIOCO0 pemeHus ¢ y4eTom
UMEIOIINXCS ~ PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH "
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(OPMAITHH.

Y oOyuatomerocss OyayT chOpMUPOBAHBI YMEHHUSI CAMOKOHTPOJS KakK 4YacTh
PETYJISATUBHBIX YHUBEPCATbHBIX YUCOHBIX JCHCTBHIA:

BJIAJICTh HAaBBIKAMH ITO3HABATEIbHON pe(IeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEHUCTBUM M  MBICIUTENBHBIX MPOILECCOB, WX pE3yNbTaTOB, BIAJETh CIIOCO0AMU
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpOIlecca M pe3ysIbTaTa pelIeHus] MaTeMaTHIeCKOr 3a/1a4H;

MPEJBUJIETh TPYTHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPH PEIICHUH 3a/1a4d, BHOCHTH
KOPPEKTHBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX, HAWJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBHE pe3yjibTaTa LEIU U YCIOBUSAM, OOBACHATH NPUUHHBI
JOCTUKEHHSI WM HEJIOCTHXKEHUSI Pe3yJIbTaTOB AESITENbHOCTH, HAaXOAWTh OIIMUOKY, aBaTh
OLICHKY MTPUOOPETEHHOMY OIIBITY.

VY obyuaromierocst 0yayT cOpMHUPOBAaHBI YMEHUSI COBMECTHOM IESTETLHOCTH:

NOHMMATh ¥ WCIOJb30BATH NMPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAILHOU pabOTHI
IIPU PEIICHUH Yy4eOHBIX 3a/1a4, MPUHUMATh 11€Jb COBMECTHOW NEATENbHOCTH, TIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOTHhI, pacpeaeNsiTh BUAbI padOT, 1OrOBApUBATHCS, O0CYKIATh
MIPOLIECC U Pe3yNbTaT PadoThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYINIOBBIX ¢opMax padboTel (0OCYXKIeHUs, OOMEH MHCHHH,
«MO3TOBBIE€ IITYPMBD» U UHBIE), BBIIOJIHATH CBOK YacTh PabOTHI U KOOPAUHUPOBATH CBOU
NEHCTBUS ¢ APYTMMH 4Yi€HaMH KOMaHbl, OLIEHUBATh KAayeCTBO CBOErO BKJIajga B OOLIWI
MPOAYKT 10 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOJICHCTBUSI.

IIpeamMeTHble pe3yJbTaThl OCBOEHHs NMPOrpaMMbl 0 MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE cpe/iHero o01iero o0pa3oBaHus MpeACTaBJIeHbI 10 roJaM o0y4yeHHus B
PaMKax OT/eJbHBIX Y4eOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3jiejiax NMporpamMmbl 1o
MaTeMaTHKe.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A».

HosicHuTEIBbHAS 3aNIMCKA.

VYueOHbIll Kypc «Anredpa W Havajga MaTEeMaTHYeCKOrO aHalnM3a» O00ecleYrBacT
MHCTPYMEHTAJIbHYI0 0a3y JJisi M3ydeHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, (hopMuUpyeT
JIOTHYECKOE U a0CTPaKTHOE MBIIUICHHE OOYyYaroluXcs Ha YPOBHE, HEOOXOAMMOM IS
OCBOCHHSI YYEOHBIX KypCOB HH(POPMATHKH, OOIIECTBO3HAHWSA, HCTOPUHU, CIOBECHOCTH. B
pamkax ydeOHOro kypca «Anredpa M Hayaja MaTeMaTUYECKOTO aHalIM3a» OOydaroluecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HaykKu, KoTopas (HOpMyJIUpyeT CBOU
JOCTHIKEHUS B MaTeMaTH4eckoil popme.

VY4eOHbIN Kypc anreOpbl MU Hayajl MaTEMAaTHYECKOr0 aHajau3a 3aKjaJbIBa€T OCHOBY
JUIS YCTIEIIHOTO OBJAJCHHs 3aKOHAMHU (U3UKH, XUMHH, OMOJIOTMHU, MOHUMAHUS OCHOBHBIX
TEH/ICHIIM OSKOHOMHUKM H OOUIECTBEHHOW JKM3HM, TIO3BOJIIET OPHEHTHUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIONB30BAaTh UX B
MOBCEHEBHON  Jku3HU.  OBnageHwe  aOCTPaKTHBIMM W JIOTHYECKH  CTPOTHMH
MaTeMaTHYEeCKUMHU KOHCTPYKIMSMH DPa3BUBAaCT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh MCTUHHOCTb YTBEPXKJIEHUS, HCIOIb30BaTh 000OIIEHWE M KOHKPETHU3AlHUIO,
abcTparupoBaHue U aHAJIOTHIO, POPMUPYET KpeaTHUBHOE M KPUTHYECKOE MbIlUIeHue. B xone
M3ydeHHUs anreOpbl M Hayal MaTeMaTHYeCKOro aHaju3a Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHusl OOydyaromuecss MOJy4YaroT HOBBIM OMNBIT peIIeHUs MPUKIAAHBIX 3a1ad,
CaMOCTOSITENTFHOTO ~ MTOCTPOSHHSI MaTeMaTHYeCKHMX MOJIENIe pealbHbIX CHUTyallid W
WHTEPIPETAIIMNA TOJyYCHHBIX pPEIICHUH, 3HAKOMSTCS C TNpUMEpaMH MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPHUPOJIC, HAYKE W B MCKYCCTBE, C BBIJAIOIIMMUCS MaTeMAaTHYCCKUMU
OTKPBITUSIMHU U UX aBTOPAMHU.

VYueOHbIE Kypc anreOpbl W Hayajl MaTeMaTU4YecKoro aHanmsa olsajaer
3HAYUTEIbHBIM BOCIIUTATEIbHBIM MTOTEHIIMAJIOM, KOTOPBIN peau3yercst Kak uepe3 y4eOHBIH



MaTepuall, CHOCOOCTBYIOIUI (OPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK W Yepes
cnenu(uKky y4eOHOW IesATETBbHOCTH, TPEOYIOIMIEH CaMOCTOSTEILHOCTH, AaKKypaTHOCTH,
MPOJOJDKUTEIFHON KOHIICHTPAIlUM BHHUMAHHUS W OTBETCTBEHHOCTH 33 TIOJYYCHHBIN
pe3yJbTar.

B ocHoBe MeToauku 00y4deHus anredpe u HayagaM MaTeMaTHUECKOTO aHAIHM3a JICKUT
JeSTeTbHOCTHBIM MPUHIUI 00y4eHUsI.

B crpykType mporpaMmsl 1o anredpe ¥ HayajlaM aHaju3a BBIACISIOTCS CIEAyIOIINe
COJIepKATEIIbHO-METOJUUECKUE JTMHUU: «Yucna ¥ BeUUCIeHUs», «DyHKIMU U Tpadukmy,
«YpaBHEHUsT W HepaBeHCTBa», «Hadama wmaremarmyeckoro anammza», «MHOXecCTBa U
Joruka». Bce OCHOBHBIC COAEPIKATEIBHO-METOJMUECKUE JIMHIUH U3YYalOTCS HAa TPOTSHKCHUH
IBYX JIeT OOydYeHHs Ha ypOBHE cpelnHero ooOmiero oOpa3oBaHus. JlaHHBIA y4eOHBIH Kypc
SABJIICTCA HWHTCIPATUBHBIM, 06"I>GI[I/IH$I$I B cebe COACPIKAHUEC HECKOJBKHX MATCMATHUYCCKUX
JUCHUIIINH: aﬂrera, TPUTOHOMCTpPHA, MaTeMaTHIECKUU aHaJIn3, TCOpHUA MHOXCECTB U
apyrue. OOyuaromuecs OBJIaEBAIOT IIMPOKUM MaTEMAaTHYECKUM ammaparoM, y HUX
MOCTIeIOBATENbHO (POPMUPYETCS M COBEPIICHCTBYETCSI YMEHHUE CTPOUTh MAaTEMAaTUYECKYIO
MOJIEJIb PEATbHOI CUTYaIluH, TPUMEHATh 3HAHUS, MTOJyYCHHBIC B yUeOHOM Kypce «Airedpa
Y Havyalla MaTeMaTUYEeCKOrO aHAIN3a», JJISl PEIICHHsS] CaMOCTOSTEILHO CHOPMYITMPOBAHHON
MaTeMaTHYECKOM 3a/1au, a 3aTeM WHTEPIPETUPOBATh MOJYUYCHHBIH PEe3yJIbTaT.

CopepxarenpHo-MeTOAMYECKass JHMHUS «Yucna W BBIUMCICHHS  3aBepIlaeT
(hopMUPOBaHHE HABBIKOB MCIIOJIB30BaHUS ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HAYaTO Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpeHero oomiero oopazoBanus ocodboe
BHUMAaHUEC YACIIACTCA q)OpMI/IpOBaHI/IIO MPOYHBIX BBIYUCIIUTCIIBHBIX HABBIKOB, BKIIIOYAIOIINUX B
ce0si WCIONIb30BAaHME pA3NMUYHBIX (OpPM 3amicH JACWCTBUTENBHOTO YHUCIA, YMEHHUE
palliOHAJIbHO BBITIOJIHATH HeﬁCTBHﬂ C HUMM, ACJIaThb IMPUKUAKY, OLCHUBATHL PE3YyJbTaT.
OOyuaromyecs: MoJyyaroT HaBBIKM MPUOIMKEHHBIX BBIYMCICHUN, BBIMOJIHEHUS JEHCTBUH C
YHClIaMU, 3alUCAaHHBIMU B CTaHIAPTHON (hopMe, UCIIOIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT,
OILICHUBAHUS YMCIIOBBIX BBIPAKECHUU.

CopepxatenpHasi THHUS «YPaBHEHUS U HEPABEHCTBA» pEaNN3yeTCss Ha MPOTIKEHUU
Bcero oOy4deHus: Ha YpOBHE CpeJHEro ooiiero oOpa3oBaHMsl, TOCKOJIbKY B KaXKIOM pasjeie
MpOrpaMMbl  TIPEIYCMOTPEHO  PEIIEHHE COOTBETCTBYIOIMX 3amad.  OOydarommecs
OBJIAACBAIOT PA3JIMYHBIMU MCTOAAMHU PCHICHUA LEJIbIX, pallMOHAJIBHBIX, UPpAlUOHAJIBHBIX,
MOKa3aTeIbHbIX, JOrapu(MUYECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB U UX
cucreM. [lonmydyeHHble yMEHHS HCHOJB3YIOTCA IPH MCCIENOBAaHUU (YHKIHUHA C MOMOILBIO
MPOM3BOJIHOM, PEIICHUH TMPUKIAAHBIX 33aJa4 U 33aJad Ha HaXOXKJIEHHE HAUOONBIINX U
HAaUMEHBIINX 3HaUeHUU GyHKIMH. [laHHas comepikaTenbHast TUHUS BKIIOYAET B ce0sl Takxke
dbopmMHUpoBaHHE YMEHHMH BBIOMHATH pacy€rbl Mo (opmynam, npeoOpa3oBaHUs LEJbIX,
palrOHAJIbHBIX, HppaiuOHAJIbHBIX U TPUTOHOMETPUUCCKHUX BBIpa)KeHHfI, a TaKXeE
BBIpXEHUH, cojAepKalllux CTerneHdu ujorapupmel. B xonme um3ydenus: anreGpanyeckoro
Marepuaiga TPOUCXOJWT JaJbHEWIee pa3BUTHE aJITOPUTMHUYECKOTO U aOCTPaKTHOTO
MBIIIEHHUS] 00ydaromuxcsi, pOpMHUPYIOTCS HAaBBIKM JEAYKTUBHBIX PACCyXIE€HUH, pabOThl C
CHUMBOJIbHBIMH  (pOpMaMH, TPEACTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCHUMOCTEH B BHJIE
paBeHCTB M HepaBeHCTB. AunreOpa mpearaetT 3QQeKTUBHbIE MHCTPYMEHTHI JUIS peleHHS



MPAKTUYECKUX M €CTeCTBEHHO-HAyYHbIX  3ajla4, HAJSIAIHO  JEMOHCTPUPYET  CBOU
BO3MOYXHOCTH KakK sI3bIKa HAYKH.

CopepxarenbHo-MeToanyYecKas TuHUs « DYHKIUN U rpa@UKu» TECHO MepeIieTaeTcs
C JpyrMMHU JIMHHSIMH Y4eOHOrOo Kypca, IIOCKOJIBKY B KaKOM-TO CMBICIE 3a7aéT
[IOCJIEIOBATEIIbHOCTh M3Yy4YeHUs Marepuana. I3ydeHue CTeneHHOHM, IOKa3aTelbHOM,
Jorapu(MUUECKO M TPUTOHOMETPHUYECKUX (YHKIHMH, HMX CBOWCTB U TpaduKoB,
MCTOJIb30BaHNE (PYHKLIMH JJIS pelIeHus 3a7ad U3 APYTruX y4eOHbIX MPEIMETOB M peabHOU
KU3HU TECHO CBS3aHO KaK ¢ MaTeMaTHMYECKUM aHAIM30M, TaK M C PEICHUEM ypaBHEHUH U
HepaBeHCTB. [Ipu 3ToM Gombiioe BHUMaHUE yiensercs (pOpMUPOBAHUIO YMEHHUS BBIPAXKaTh
dbopMysiaMy 3aBHCHMOCTH MEXAY Pa3IMYHBIMU BEJIIMYMHAMH, HCCIIEOBATh IOJIy4YECHHBIE
GbyHKIMH, CTPOUTHh UX Tpaduku. Matepuan conep)kareiabHOU JIMHUU HAIEJIEeH Ha pa3BUTHE
YMEHUII U HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXATh 3aBUCHUMOCTH MEXKIY BEIMYMHAMU B
pa3nu4HON (opMe: aHATUTHYECKOH, Tpaduveckol M CIOBeCHOW. M3ydeHuwe Mmarepmana
CIOCOOCTBYET PA3BUTHIO AITOPHUTMUYECKOTO MBIIUICHHS, CHOCOOHOCTH K 0000IIeHHI0 U
KOHKpETH3alluH, UCII0JIb30BAHUIO aHAJIOTHH.

CopepxarenpHass JuHUA «Hauama MaTeMaTH4ecKOro aHalnM3a»  IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33134, JOCTYITHBIX
o0y4aromumMmcs, y KOTOPBIX MOSBISETCS BO3MOXKHOCTh HCCIENOBaTh U CTPOUTH TIpaduku
GbyHKIUH, onpenensTh MX HAauOOJbIIME W HAUMEHbBIINE 3HAUCHUS, BBIYUCIATH ILIOMIAIH
¢buryp u 00bEMBI TEJI, HAXOAUTH CKOPOCTH M YCKOpEeHHS mporieccoB. CoaepxarenbHas THHAS
OTKpPBIBACT HOBBIE BO3MOXHOCTU IIOCTPOEHHMSI MaTEeMAaTHUYECKUX MOJIENEeH peanbHbIX
CUTyallui, HAXOXKICHUSI HAWIy4IlIero peleHusl B MPUKIAIHBIX, B TOM YHCJIE COILHAJIbHO-
SKOHOMMYECKHX, 3aJadyax. 3HAaKOMCTBO C OCHOBaMH MaT€MaTU4YECKOro aHaiu3a
CIOCOOCTBYET PAa3BUTUIO  aOCTPAaKTHOIO, (HOPMaibHO-JIOTMYECKOIO U KPEaTUBHOTO
MBILUIEHUS, (POPMUPOBAHHIO YMEHMH DPACHO3HABATH MPOSIBICHHUS 3aKOHOB MaTEeMaTUKHU B
HayKe, TeXHHMKe M HcKkyccTBe. OOywarolmiuecss y3HAIOT O BBLAAIONIIUXCSA pe3yJbTarax,
MOJTyYEHHBIX B X0JI€ Pa3BUTHUSl MATEMaTUKH KaK HayKH, M UX aBTOpax.

CopepxarenpHO-MeTONMYECKAsT JIMHAA «MHOXeCTBa W JIOTHKa» B OCHOBHOM
MOCBSIIIEHA 3JEMEHTaM TEOPUU MHOXKECTB. Te0peTUKO-MHOKECTBEHHBIE IpEACTaBICHUS
MIPOHU3BIBAIOT BECHh KypC LIKOJIBHONW MaTEeMaTUKHU M MpeasiararoT Haulolsiee YHUBEpPCAIbHbBIN
SI3bIK, OOBEIMHSAIONINI BCE pa3zesibl MaTEMATUKH U €€ MPUII0KEHUI, OHU CBA3BIBAIOT pa3HbIE
MaTeMaTHYeCKHUEe TUCHUIUIMHBI B €IMHOE 11ejloe. Ba)XXHO 1aTh BOZMOXXHOCTh 00y4aroImeMycst
IIOHMMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MAaTEMAaTHKHU U UCIOJIb30BaTh €TI0
JUIS1 BBIPA)KEHHSI CBOMX MBICIIEH.

B yuebHoM kypce «Anrebpa M Hayajga MaTeMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHMYECKOI'O MOJEIUPOBaHMs, KOTOpPble NpU3BaHBI C(HOPMHPOBATH
HaBbIKM TIOCTPOEHHUSI MoOJieJel peaJbHBIX CUTYalluid, MCCIENIOBAaHUS OSTUX MOJENeH C
MOMOIIBIO amnmnapara aiaredpbl 1 MaTeMaTUYECKOro aHallu3a U MHTEPHpPETAlui MOTyYEeHHBIX
pe3ynbTaToB. 3aJaHUs BKIIIOUYEHBl B KaXKIbl W3 pa3lesioB MPOrpaMMbl, MOCKOJBKY BECh
MaTtepuan y4eOHOro Kypca IIMPOKO HCHOJIb3yeTcs Ul pelleHus NMpUKIagHbix 3aaa4. [Ipu
pelIeHUH peaJbHBIX MPAKTUYECKHX 337a4y 0oOydaroluecs pa3BUBAIOT HAOII0ATENbHOCTD,
yYMEHUE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThcs, UCIOIb30BaTh aHAJIOTHI0, 00001I1aTh



U KOHKPETU3UpOBaTh MpoldiieMy. JleATenbHOCTh 10 (OPMHUPOBAHUIO HABBIKOB DPELICHUS
IIPUKJIAJHBIX 33724 OPraHU3yeTCs B POLIECCE N3YUEHUs BCeX TeM yueOHOro Kypca «Anredpa
Y Hayvaja MaTeMaTU4eCKOro aHaIn3a.

OO1iee 4nciio YacoB, PEKOMEHIOBAaHHBIX JUISI M3y4YeHHs y4eOHOro Kypca «Anredpa u
Hayajjla MaremMaTuyeckoro aHanmuza», — 170 gacoB: B 10 kmacce — 68 yacoB (2 yaca B
Hezeno), B 11 knacce —102 vaca (3 gaca B Hezelno).

Conep:xanue o0yuyenus B 10 kiiacce.

Yucna v BBIYUCICHUS.

Panuonanenple  uuciaa. OOBIKHOBEHHbIE U JECATUYHBIE JpOOU, IPOLIEHTHI,
OeCKOHEeuUHble MepHOoJMUecKue Ipodu. ApupmeTuyeckue onepauuyd ¢ palvoHaJIbHBIMU
qucIaMy, IpeoOpa3oBaHusl YMCIOBBIX BblpaxkeHuil. [Ipumenenune npobeil U MpoOLEHTOB IS
peuIeHus NPUKIAAHbIX 3a1a4 U3 PA3JIMYHBIX OTPACJICd 3HAHUN U PEAIBHOM KU3HH.

JlericTBUTENbHBIE YHCIIa. PanmonanesHbie 5 WpPpPALMOHAJIBHBIE  YHCIA.
Apudmerndeckue omnepanuu ¢ ACHCTBUTEIbHBIME YnciIaMu. [IpuOnmxEHHbIC BBIYUCICHHUSA,
IIpaBWJIa OKPYIJICHUS, IPUKUJIKA U OLIEHKA PEe3yJIbTaTa BhIYUCICHUH.

Crenenp ¢ wnenbiM mnokaszareneMm. CrannaptHas (opma 3ammcu JeHCTBUTEIBHOTO
yucia. VMcrnonp3oBaHue NOAXOAAIEeH (GOPMBI 3alIUCH JEHCTBUTENBHBIX YMCEN Ul PELICHUs
IIPAKTUYECKUX 3a]a4 U IPEJCTABJICHUS JaHHbIX.

Apudmerndecknil KOpeHb HaTypajbHOM cTeneHd. JeHcTBUs ¢ apupMeTHYeCKUMU
KOPHSIMHU HaTypajibHON CTEIEHHU.

CuHyC, KOCMHYC M TaHI€HC YHCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHEHHS 1 HEPABEHCTBA.

ToxxaecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHUS.

[TpeoGpa3zoBanue TPUTOHOMETPHUYECKHUX BBIPAKECHUI. OcHoBHbIE
TPUTOHOMETpHUUYECKUE (HOPMYJIBI.

VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHue HepaBeHCTBAa. Meron
MHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pallMOHANIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaIBHBIX YPaBHEHUN U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

[IpuMmeHeHre ypaBHEHUN M HEPABEHCTB K PELICHUI0 MaTeMAaTUYECKUX 3a/ad U 3a/1ad
U3 PA3IMYHBIX 00JIaCTeN HAYKU U peasIbHON KHU3HH.

@yHKUIMHU U TpadUKy.

Oynkuus, cnocoObl 3anaHus ¢yHkuuu. ['padux ¢yHkumuu. B3aummuo oOpaTHbIE
GyHKIMH.

Ob6nacte ompezeneHuss W MHOXKECTBO 3HadeHMM QyHkuuu. Hymn dynkuun.
[TpoMexyTku 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIINU.

CrenenHas (yHKIUS C HATYpaJIbHBIM U LIeNIBIM MOKa3areneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH.

TpuroHomerpuyeckas OKpPYKHOCTb, ONpPEAEICHUE TPUTOHOMETPHUECKUX (YHKIMUN
YHCIIOBOTO apryMEHTA.



Hauvana mareMaTnyeckoro aHaausa.

[TocnenoBarenbHOCTH, C€HOCOOBI 3a7aHUs  IOCIENIOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEJ0BATEIbHOCTH.

Apudmernueckass W TreoMETpUYecKass mporpeccud. beckoHeyHO yObIBaromas
reomerpuueckass mporpeccus. Cymma OeckoHeyHO  YyOBIBaloIel TeOMETPUYECKOU
nporpeccuu. dopmyna ClIOXKHBIX MPOLEHTOB. Vcronb3oBaHUE MPOrpecCUU AJIs PELICHUS
pealIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA.

MHo)kecTBO, omepalud  Haja  MHOkecTBamu. [(uarpammbl — Diinepa—Benna.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOT'O anrapara sl ONMCAaHUS PeajbHBIX MPOLECCOB U
SBJICHUH, TIPU PELIEHUH 33]a4 U3 APYTUX YUEOHBIX PEIMETOB.

Onpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

Conep:xxanue o0yuenus B 11 kiacce.

Yucna v BbIYKCICHHUS.

Harypanbnsle u nensie yucna. [Ipu3Haky JeMMOCTH HEIbIX YHUCEIL.

CreneHsb ¢ palMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHU.

Jlorapudm umcna. JlecaTuuHble U HaTypabHbIE JOrapHU(PMBbI.

YpaBHEHMS U HEPABEHCTBA.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIIUX JIOTapU(PMBI.

[TpeoOpa3zoBanne BbIpaXEHU, COEPIKALUX CTENIEHHU C palliOHAIbHBIM IIOKa3aTEJIEM.

[TprMeprl TPUrOHOMETPUUECKHUX HEPABEHCTB.

[TokxazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TMHEWHBIX yYpaBHEHUH. Pelienne npukiaHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMBbI
JIMHEWHBIX YPaBHEHUN.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[TpuMeHeHne ypaBHEHUHN, CUCTEM M HEPABEHCTB K PEIIEHUI0 MAaTEMATUYECKUX 3a/1ad
W 337124 U3 pa3InYHbIX 00JIacTe HAYKH U pealbHOM KHU3HH.

@YHKIMH U TpadUKH.

Oyukius. [lepuognueckue ¢yHkuuu. IIpomMexxyTkn MOHOTOHHOCTH (DYHKIIHH.
MaxkcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee 1 HauMeHblllee 3Ha4eHHe (PyHKIUKM Ha
MIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U Tpa(UKH.

[Toka3zarenbHas u orapudpmMuueckas GyHKIIMU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKIUN 1715 peIieHHs YpaBHEHUH U JIMHEMHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKIMNA U1 UCCIIEA0BAaHMS POLIECCOB U 3aBUCHMOCTEH,
KOTOpbI€ BO3HHMKAIOT MpPH PEHICHUH 3a/ad U3 JPYTuX Yy4uyeOHBIX MPEIMETOB U pealibHOM
KU3HU.

Havana maTreMaTn4ecKoro aHaamsa.

HenpepriBable pyHKIIMN. MeTOT MHTEPBAJIOB JUIsl pEIICHUs HEPABEHCTB.

[TpousBonHas Gpynkuuu. ['eomerpuueckuii 1 GpU3NUECKUN CMBICT TPOU3BOTHOM.



[IpousBoaHbie 3eMEHTapHBIX (QYHKIMH. DOpMyNbl HAXOXKICHHUS MPOU3BOIHON
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKITUH.

[IpumeHeHre NPOU3BOAHON K HCCIENOBAHUIO (PYHKIMI HAa MOHOTOHHOCTH U
sKcTpeMyMbl. Haxosxaenrne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUsl (PYHKIIUKA Ha OTpE3Ke.

[IpumMeHeHnre NpOU3BOAHOM U1 HAXOXKICHUSI HAWIYUIIEro PelIeHUs] B MPUKIIATHBIX
3ajayvax, JJs ONpeeNieHHsI CKOPOCTH IpoIiecca, 3aJaHHOTO (OPMYIIOi Ui rpaduKoM.

[TepBooOpaznas. Tabmuia nepBooOpa3HEIX.

WuTerpai, ero reomMmeTpuyeckuii 1 GU3NYECKuil cMbICi. BbrunciaeHne uHTerpana 1o
dhopmyne Hetotona—Jleitbnuma.

IlnanupyemMble mnpeaMeTHbIe Ppe3yJbTAaTbl OCBOeHHs (enepajbHO padoyei
NporpaMMbl y4eOHOT0 Kypca «AJiredpa M Hayaja MaTeMaTH4eCKOr0 aHAJM3a» Ha
YPOBHe CpeJHero oouiero oopa3oBanms.

[IpenMeTHBIE pe3ysbTaThl O OTAEIBHBIM TEMaM y4eOHOro Kypca «Airedpa u Havana
MaTeMaTHdeckoro ananmmsay. K koniy 10 kimacca oOydaronmiicss HayquTCs:

Yucna v BIYUCICHHUS:

OTIEpUPOBATH MOHATHIMHU: PallMOHAILHOE U IEHCTBUTEIBHOE YHCIIO0, OOBIKHOBEHHAS U
necsiTuuHasi ApoOb, TPOLEHTHI;

BBIMIOJHATh apu(METHYECKHE OMNepaldyd C palUOHaIbHBIMU U JIEHCTBUTEIBHBIMU
YUCIIAMU;

BBITNOJIHATh NPUOIMKEHHBIE BBIUMCICHUS, UCIIOJIb3Ys IMpaBUiIa OKPYIJIEHUS, AENaTh
MIPUKUJIKY U OIIEHKY PE3yJIbTaTa BHIYUCIICHUI;

ONEepUpPOBaTh MOHATHSAMH: CTENEHb C IEJbIM IOKa3aTelleM, CTaHAapTHas Qopma
3aMMcH JeMCTBUTEIBLHOTO YUCIIa, KOPEHb HATypalbHOM CTENEHHU, UCIOIb30BaTh MOIXOASIILYIO
(dbopMy 3amucu JeMCTBUTEIbHBIX YHCEN JJI PEIICHUs MPAKTUYECKUX 3a/1a4 U MPEJICTaBICHUS
JTAHHBIX;

ONEpUpPOBATh TMOHATUSMU: CHUHYC, KOCMHYC M TaHI€HC MPOU3BOJIBHOTO YIJIa,
MCIOJIb30BAaTh 3aMMCh TPOU3BOJIBHOIO yTila yepe3 0OpaTHbIE TPUTOHOMETpUUYECKUEe QYHKITUH.

VYpaBHEHMS 1 HEpABEHCTBA!

ONEepUpPOBaTh  TMOHATUSMHU:  TOXJIECTBO, ypaBHEHHE, HEPaBEHCTBO,  IEJIOe,
paloHaIbHOE, HPPALMOHAIBHOE  ypaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHYECKOE
YPaBHEHHUE;

BBITIOJIHSATh ~ MPEOOpa3oBaHUs TPUTOHOMETPUUYECKUX  BBIPAKEHUW U pemiaTh
TPUTOHOMETPUYECKUE YPABHEHMUS;

BBITIOJHATH TPE0Opa30BaHUs LEIbIX, PAMOHATBHBIX U UPPAIMOHATLHBIX BBIPAXKCHHH
U pelaTh OCHOBHBIE THUIBI IEJIBIX, PALMOHAIBHBIX U HPPAlMOHAIBHBIX YpaBHEHUU W
HEPaBEHCTB;

NPUMEHSTh YpaBHEHHs 1 HEPABEHCTBA I PEIICHHs] MaTeMaTUYeCKUX 3aJad U 3a/1a4
U3 pa3iINyHbIX 00JacTel HayKu U peabHOM JKU3HH;

MOJIEJIMPOBaTh pealibHble CUTYyallud Ha SI3bIKE aireOpbl, COCTaBJISATh BBIPAKEHUS,
ypaBHEHHMsI, HEpPaBEHCTBAa IO YCIOBHUIO 3a/layM, HCCIENOBaTh IOCTPOEHHBIE MOJAETU  C
MCIOJIb30BaHUEM arrapara anreopsl.

OyHKIMH U TpaduKu:



ONEpUPOBATh MOHATUAMHU: (yHKIMS, CrIocoObl 3anaHus (QyHKUMH, 00]acTh
OIIpeNIeJIEHUs] U MHOXECTBO 3HaueHU (QyHKUuHM, rpaguk (YHKUMH, B3aUMHO OOpaTHbIE
bynkuu;

ONEepPHUPOBATH MOHATUAMH: YETHOCTP W HEYETHOCTh (QYHKIMH, HYIH (QYHKIUH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

UCTIOJIb30BaTh rpaduku GyHKIMIA I pelIeHUs] ypaBHEHUH;

CTpOUTH W 4YWTaTh TrpaduKd JHMHEHHOW (QYHKIMH, KBAApPaTHYHOW (YHKIHH,
CTENEHHON (YHKILUH C LEJIbIM II0Ka3aTesIeM;

UCIIOJIb30BaTh Tpaduky GyHKIUM U1 uccie0BaHMs IPOLECCOB U 3aBUCUMOCTEH NpHU
pelIeHNH 33134 U3 JAPYIHX y4eOHbIX MPEAMETOB U PeaIbHOM KU3HH, BbIpaXkaTh (GopMyIaMu
3aBUCUMOCTH MEKy BEINYMHAMM.

Hauana matemaTndeckoro aHanusa:

ONEpPHPOBATh  TOHATHSAMHU:  TOCJIEIOBATENBHOCTh,  apupMeTHdecKas u
reoMeTpHuyecKas Iporpeccuu;

OTIEpPHPOBATH TMOHATUSMH: OECKOHEYHO YOBIBAarOIasi TeOMETpHUYECKas HpOrpeccus,
cyMMa 0ECKOHEYHO YOBIBAIOLIEH I€OMETPHUUECKON IPOTrpeccuy;

3aJlaBaTh MOCJIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMU;

UCIIOJIb30BaTh CBOMCTBA IIOCJIENOBATEIBHOCTEH M IPOrPecCUdl Il  pELICHUS
peaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.

MHOXeCTBa U JIOTHKA:

OIepUpPOBATh NOHATUSAMU: MHOKECTBO, OIIEPALlUU HaJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar s ONUCaHWs peajbHBIX
IIPOLIECCOB U BJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX yY€OHBIX MPEAMETOB;

OIepUpPOBATh NOHATUSIMU: ONPEJIENIEHNE, TEOPEMA, CIIEJICTBUE, TOKA3aTENbCTBO.

IIpenmerHbie pe3yJbTaThbl N0 OTACJBHBIM TeMaM yY4eOHOIo Kypca «AJredpa m
HaYa/1a MaTeMaTH4ecKoro ananau3ay». K konny 11 kinacca o0y4aomuicss HayqYuTcs:

Yucna v BBIYUCIEHUS:

OIEpUPOBATh TOHATUSMU: HATypaJlbHOE, LEJIOE YHUCIIO, HCIOJB30BATh IPU3HAKU
JIEJIMMOCTH LIEJIbIX YHCEIl, PA3JI0OKEHHE YKCIla Ha IPOCThIe MHOKUTEIH JIJISl pELIeHMs 3a/1a4;

OIepUpPOBATH MOHITUEM: CTENIEHb C PAllMOHATIBHBIM MIOKAa3aTEeIIEM;

ONEepUpOBaTh MOHATUSAMHU: Jorapudm uuciaa, JECATUYHbIE U  HaTypalbHbIE
J0TapU(PMBbI.

YpaBHEHMS U HEPABEHCTBA:

OPUMEHSTh CBOICTBAa CTENEHW s NpeoOpa3oBaHUsl BBIPAKEHWH, ONEPUPOBATH
MOHATUSIMM: TI0KAa3aTE€JIbHOE YPAaBHEHHE W HEPABEHCTBO, pEIIaTh OCHOBHBIE THIIBI
[I0KAa3aTeIbHBIX YPABHEHUN U HEPABEHCTB;

BBITMOJHATh MPEOOPa30BaHUs BBIPAXKEHHH, cOJlep)KalluX JIOrapu(MBbl, ONEepHUpPOBATh
MOHATUSIMH: JIOTapU(PMHUUECKOE YpaBHEHHE W HEPaBEHCTBO, pELIaTh OCHOBHBIE THUIIbI
Jorapu(MUUECKUX YpaBHEHUI U HEPABEHCTB;

HaXOAUTh PEIICHUS MPOCTEHIINX TPUTOHOMETPUUYECKIX HEPABEHCTB;

ONEpUpPOBaTh MOHATHAMM: CHCTEMa JIMHEMHBIX YpaBHEHMM M €€ pelleHue,
HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN AJIs PELIEHUS PAKTUUECKUX 3a/1ay;



HaxXOAWTh pELICHHWs MPOCTEHIIMX CUCTEM M COBOKYIHOCTEH palMOHAIBHBIX
YPAaBHEHHUH U HEPABEHCTB;

MOJIEJIUPOBaTh pPEAlbHbIE CUTYallMHM Ha S3bIKE alreOpbl, COCTABIIATH BBIPAXKEHUS,
YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI II0 YCIIOBHIO 3aJla4d, HUCCIIEN0BATH IIOCTPOCHHBIE
MOJIETH C UCII0JIb30BAHMEM arrapaTa ajareOpsl.

OyHKUUHT U TpapUKH:

ONIEpPUPOBATH TMOHATUSAMH: TEPUOANYECKast (YHKIHS, MPOMEKYTKH MOHOTOHHOCTH
(GYHKIMHU, TOYKH SKCTpeMyMa (yHKIMM, HauOoJIblIee 1 HaUMEHblIee 3HaueHUs! GYHKIHUU Ha
IIPOMEKYTKE, UCIIOIb30BaTh UX JUJIsl UCCIIE0BAaHUS (DYHKIMH, 3aJaHHOH rpadukom;

ONEpUPOBATh TOHATUAMHU: TIpadUKU II0KA3aTEIbHOH, JOrapupMUUECKOn U
TPUTOHOMETpUUYECKUX (DyHKIUMM, u300paxaTb MX Ha KOOPAMHATHOM IUIOCKOCTH U
HCIIOJIB30BATh IS PEIICHUs YPABHEHUI U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpaduKH JHMHEHHBIX YpaBHEHUH U
HCIIOJIB30BATh UX JJI PELICHUS CUCTEMBI JIMHEWHBIX YPaBHEHUH;

UCTIONIB30BaTh rpaduku GyHKIMNA A HCCIEOBAHUS TPOLIECCOB U 3aBUCHMOCTEH M3
JPYTUX y4eOHBIX AUCIUILIUH.

Hauvana mareMaTnyeckoro aHaausa:

ONEpUpPOBATh MOHATUSAMM: HENpepblBHAS (QYHKIMS, MPOU3BOAHAS (YHKLHUH,
UCIOJIb30BATh T€OMETPUUYECKUH U (PU3UUECKUI CMBICIT IPOU3BOJHOM JUIsl peLLICHUs 3a1a4;

HaXOAUTh POU3BOJHBIC SJIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH MPOU3BOAHBIE CYyMMBI,
MIPOU3BEACHNUS, YACTHOTO (DYHKITHIA,

UCIIOJIb30BaTh TMPOU3BOJHYIO IJIsl HCCIENOBaHUS (PYHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSTH PE3yJIbTAaThl HCCIIEIOBAHUS K IOCTPOEHUIO I'pa(UKOB;

WCIIOJIB30BaTh IMPOM3BOAHYH JUIA HAXOXKJICHHsS HAWIYYIIEro peleHus B
MIPUKIIAHBIX, B TOM YHCJIE€ COLIMAIIbBHO-ODKOHOMUYECKHUX, 3a/1a4ax;

OIEepUPOBATH MOHATUAMH: NIEPBOOOPA3HAs U MHTErpall, MIOHUMaTh T€OMETPUUECKUI U
(bu3nvecKuil CMBICI UHTErpana;

HaXOJIUTh MEpBOOOPA3HbIC 3NIEMEHTAPHBIX (YHKIMHA, BBIYUCIATH HHTErpan 10
dhopmyne HeroTona—Jleitoauna;

pemaTth MNPUKIAJHBIE 33a4a4d, B TOM YHCJIE COLUAIbHO-DKOHOMMYECKOTO U
(U3MYECKOTO XapakTepa, CpeCTBAMU MaTEMaTUYECKOTO aHaIN3a.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPU .

IosicHuTe/IbHAA 3aNIMCKA.

BaxHocTh y4eOHOrO Kypca T€OMETpHM Ha YPOBHE CpeaHero oOlriero odpa3oBaHuUs
00ycCJIOBJI€HA MPAKTHUYECKOW 3HAUMMOCTBIO METANpEeJMETHBIX U MPEIMETHBIX pe3yJIbTaToB
o0yyeHMs TEOMETPUM B  HAMNpaABICHUH JIMYHOCTHOTO  pa3BUTHS  OOyYaroIIUXcs,
¢dbopmupoBanust (HYHKIMOHAIBHOM MaTeMaTUYeCKOM TIpaMOTHOCTH, HW3YYEHMs JAPYTUX
y4eOHBIX TUCUUIUIMH. Pa3Butre y 00ydaromuxcsi NpaBUibHBIX MPEACTaBIECHUN O CYLIIHOCTH
U TIPOMCXOXKJICHUH T'€OMETPUUYECKUX aOCTpaKkMii, COOTHOIIEHUU PEAIbHOTO U HJICAbHOTO,
XapaKkTepe OTPAKEHHsI MAaTEMaTHYECKOW HAyKOH SIBICHMM W IPOLECCOB PEATbHOrO MHPA,
MeCTe F€OMETPUM B CUCTEME HAyK U POJIA MATEMATHYECKOIO MOJEIUPOBAHUSA B HAYYHOM
MO3HAHUM M B TPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS



o0yyaromuxcs, a TaKXkKe KaueCTB MBILIUIEHUS, HEOOXOJUMBIX JUIsl aJaliTAllud B COBPEMEHHOM
oOmiecTBe.

['eomerpus sBIseTcs OJHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEro OOLIEro
o0pa3oBaHMsl, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3yUEHHsI KaK JUCHUILIUH €CTECTBEHHO-
Hay4HOW HAIIPABJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIIUIeHUE, POPMUPYEMOE MTPH U3YUECHUU 00yUYarOIIUMUCS TOHATHIHHBIX
OCHOB T'€OMETPUHM U IOCTPOCHHMM LEMOYKM JIOTUYECKUX YTBEP)KICHUI B XOJ€ pELICHUS
IeOMETPUUYECKUX 3a]ady, YMEHHUE BBIABUIaTb M ONPOBEPIaTh I'MIIOTE3bl HENOCPEACTBEHHO
UCIOJb3YIOTCS MPU PEIIeHUH 33/1a4 €CTeCTBEHHO-HAYYHOr'0 IMKJIA, B YaCTHOCTH U3 Kypca
buzuKu.

OpueHTanus 4yenoBeKka B IMPOCTPAHCTBE — YCIOBUE €0 COLMAIbHOIO ObITHS, (opma
OTPaXEHUS OKPYKAIOLIETO0 MHUpPA, YCIOBUE YCIEHNIHOIO I103HAHUS U aKTUBHOIO
npeoOpa3oBaHusi JeicTBUTENBbHOCTH. OmnepupoBaHHe TMPOCTPAHCTBEHHBIMH  00Opa3amu
O0bEeIUHSCT pa3Hble BUABI Y4YeOHOH M TPYIOBOH NEATEIBHOCTH, SBISIETCS OIHMM W3
npoeCCHOHATPHO BAKHBIX KadecTB, IIOITOMY akTyajdbHa 3amada (OPMHUPOBAHHSA Y
o0yyaroImuxcs MPOCTPAHCTBEHHOT'O MBIIUIEHUS KaK Pa3HOBUJHOCTH 0Opa3HOTO MBILIUIEHUS —
CYLIECTBEHHOI'O KOMIIOHEHTa B IOATrOTOBKE K NPAKTUYECKOM AEATENIbHOCTH MO MHOTUM
HanpaBJICHUAM.

Ilens ocBoeHust mporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE
oOydeHuss — o0meoOpa3oBaTelbHOE W OOMICKYJIBTYPHOE pa3BUTHE OOYYAIONIUXCS 4Yepes3
oOecriedeHre  BO3MOXKHOCTH — NPHOOPETEHHST W HCIOJB30BAaHHUS ~ CHCTEMATHYECKHX
reOMEeTPUUYECKUX 3HAHUM U eUCTBUH, crien(PUYHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO
MPOJOJKEHHUsI 00pa3oBaHUsl IO CHEUUAIBHOCTSIM, HE CBSA3aHHBIM  C [PHUKJIAJHBIM
HCIOJIb30BAHUEM T€OMETPHUH.

[TpropuTeTHBIMM 3aJauaMH OCBOEHHUsI yueOHOro kypca «I'eomerpum» Ha 6a30BOM
ypoBHe B 10—11 kiaccax sBistOTCA:

(dopMHpoBaHUE MPEICTABICHUS O I'€OMETPUU KaK YacTHM MHMPOBOH KYyJIbTYyphl H
OCO3HAaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIHUM MUPOM;

(dbopMupOBaHUE MPEACTABICHUS O MHOTOIPAaHHUKAX W TeJax BpalleHUus Kak o
BAXHEHIINX MaTeMaTHYECKHX MOJENSX, IO3BOJSIONIMX OINUChIBaTh W H3ydaThb pa3HbIE
SIBJIIGHUSI OKPYKAIOIIET0 MUPA;

(dbopMupOBaHHE YMEHHs PACIIO3HABATh HA YEPTEkKaxX, MOJEISIX U B peaJbHOM MHUPE
MHOTOT'PAaHHHUKH U TeJla BpaIleHus;

OBIIQJICHUE METOAAMU peIIeHUs 3ajjad Ha [OCTPOSHUs Ha HU300paXKEHUAX
MIPOCTPAHCTBEHHBIX (QUTYD;

(dopMHpOBaHUE YMEHHUSI ONEPUPOBATH OCHOBHBIMH MOHATUSMH O MHOTOTPaHHUKAX H
TeJax BpalleHusl U UX OCHOBHBIMH CBONCTBaMU;

OBJIaJICHUE aITOPUTMAMM PEIICHHs OCHOBHBIX TUIIOB 3ajad, (POPMHUPOBAHHE YMEHUS
MIPOBOJUTH HECIOXKHbBIE T0KAa3aTeIbHBIE PACCYKJIEHUS B XO/I€ PELICHUSI CTEPEOMETPUUECKUX
3a/1a4 U 3a]1a4 ¢ IPAKTHUYECKUM COJIEP KaHUEM;

pa3sBUTHE MHTEIJICKTYAJbHBIX W TBOPYECKHX CHOCOOHOCTeH oOywaromumxcs,
[I03HABATEIbHON aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHUIN, KPUTUYHOCTH MBIIICHUS;



dbopMupoBaHre (QPYHKIIMOHAIBHON I'PaMOTHOCTH, PEJICBAHTHOW TeOMETPUU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHATUN, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEabHBIX JKM3HEHHBIX CUTyallUsIX M TMPH H3YYEHHH JPYTHX Y4YeOHBIX MPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (POPMYIHPOBATH UX HA SI3bIKE TEOMETPUU U
CO3/1aBaTh T€OMETPUYECKHE MOJIENIN, IPUMEHITh OCBOSHHBIH T'€OMETPUUYECKHUI ammapar ais
pelIeHHsI PAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH M OL[CHUBATH MOJYUYCHHbIC
pe3yabTaThI.

OTnuuuTeNbHONM O0COOEHHOCTHIO MPOrPaMMBbI MO T€OMETPUU SIBIISICTCS BKIIIOUYEHHE B
KypC CTepeOMEeTpHUM B Hayalle €ro M3y4YeHMs 3a/1ay, pellaeMbIX Ha ypOBHE MHTYUTHUBHOTO
MO3HAHUS, W ONpelNeN€HHbIM 00pa3oM oOpraHu3oBaHHas padoTa HaA HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IMPOCTPAHCTBEHHOI'O MBIIIJICHUS, CTUMYJIHPYET
MPOTEKaHWE UHTYUTHUBHBIX MPOLIECCOB, MOTUBHUPYET K AaJbHEUIIEMY H3YYCHHUIO IPEIMETA.

[Ipenmourenue OTHAETCS HATISAHO-KOHCTPYKTHBHOMY METOAY OOYYEHHs, TO €CTh
TEOPETUYECKHE 3HAaHUS HMEIOT B CBOCH OCHOBE HENOCPEICTBEHHOE OTHOIIEHHE K
MIPEIMETHO-TIPAKTHYECKON JEATENbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEICTABICHUHA Y
oOyJaromuxcsi B Kypce CTepEOMETPUH MPOBOAMUTCSA 32 CUET pEIICHUs 33/7ay Ha CO3JaHHe
MPOCTPAHCTBEHHBIX 00pa30B W 3ajlay HAa ONEPHUPOBAHHE MPOCTPAHCTBEHHBIMU OOpa3zaMu.
Coznanue oOpa3a MPOBOAUTCS C UCIOIb30BAHUEM HATJISIAHOCTH, a OIIEpUPOBaHUE 00pazoM —
B VYCIOBUSIX OTBJICUEHHUS OT HAIJISIIHOCTH, MBICIEHHOTO M3MEHEHHsSI €ro HCXOJHOTO
coziep KaHusl.

OCHOBHBIMHU cOZIEpKATEIbHBIMU JIMHUSAMU Yy4yeOHoro kypca «I'eomerpusi» B 10-11
KJlaccax SIBISIOTCS: «MHororpanHukn», «I[IpsiMble U maockocTH B mpocTpaHcTBey, «Tema
BpameHus», «BeKTOphl W KOOpAMHATHI B TPOCTpPAaHCTBE». DOPMHpPOBAHWE JOTHUYECKHX
YMEHHH pacrpenensieTcsi Mo COJAepKaTeIbHBIM JIMHUASAM | 10 TojaM oOydeHHs] Ha ypOBHE
CpeaHero o01ero oopazoBaHusl.

Coneprxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOEHUS
IIPOrpaMMbl IO FEOMETPHUH, paclpeieIEHHBIM 110 ToAaM 00y4eHUsl, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, yTOOBI OBIIA/IEHUE T'€OMETPUYECKMMHU MOHATUSMH U HABBIKAMU OCYILECTBIISIOCH
MOCJIEIOBATEIBHO M MOCTYTATENFHO, C COONIOIEHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAaHUS BKIIOYATUCh B OOIIYIO CHCTEMY T'€OMETPUYECKHUX MPEICTaBICHUN
00yYaroImuXcs, pacupsisi 1 yriryOusist e€, 00pa3yst IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

OO0miee uMcIO YacoB, PEKOMEHIOBAHHBIX IS M3yYEeHHUs] Y4eOHOro Kypca
«T'eomerpusi» — 102 vaca: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 34 vaca
(1 wac B Hezento).

Copnepxanue o0yuenus B 10 kinacce.

[IpsmbIe 1 IIOCKOCTH B MPOCTPAHCTBE.

OCHOBHBIC TIOHSTHS CTepEOMETpUH. TodYka, TpsMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsATHE 00 aKCHMOMATHYECKOM TIOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CIICZICTBHUS U3 HUX.

B3anMHOE  pacronmokeHHEe ~ MPSIMBIX B MPOCTPAHCTBE:  MEpeceKarommecs,
napajiesibHble U CKpeluBaromuecs: npsmseie. [lapanienbHOCTh NPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE: MapajUlebHbIe MpsIMbIE B MPOCTPAHCTBE, NApPAICNBHOCTh TPEX MPSIMBIX,



NapaAJUIEIBHOCTD IPSAMOM U IIJIOCKOCTHU. YTJIbI C COHAIIPaBJICHHBIMU CTOPOHAMH, YTOJI MEXIY
OpsIMBIMA B INpOCTpaHCTBE. IlapayienbHOCTH IIOCKOCTEH: IapajliesIbHbIE IIIOCKOCTH,
CBOWCTBA MapauleNbHbIX IUIOCKOcTeH. Ilpocreiimne mnpocTpaHCTBEHHblE (UIYpbl Ha
IUTOCKOCTH: TETPadp, KyO, mapajiesenumne 1, IoCTPOSHUE CEUSHUH.

[lepnieHAUKYISIpHOCTh TPSIMOM M IJIOCKOCTH: IEPHEHAUKYJSPHBIE MpsIMbIE B
IIPOCTPAHCTBE, MpSAMBbIE MapauielbHble WU NEPHEHAMKYJSPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH TPSIMOM M IUIOCKOCTH, TeopemMa O IMpsSMOM INEPIEHIUKYJIIPHOU
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXIY NPSMOM U INIOCKOCTBIO, IBYTPAaHHBINA YTOJL,
JIMHEHHBINA yToJI IBYIpaHHOro yria. IlepneHauKynsp U HakJIIOHHBIE: PACCTOSIHUE OT TOYKHU
70 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM O IUIOCKOCTH, MPOEKUUs (Urypsl Ha IUIOCKOCTb.
IlepneHIUKYISIPHOCTh IUIOCKOCTEH: IPU3HAK MEPHEHIUKYJISIPHOCTH [JBYX IIJIOCKOCTEH.
Teopema o TpEX NeprneHANKYJIApax.

MHOrorpaHHuKkH.

[ToHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPaHHMKA, BBIMYKJIbIE U
HEBBIMYKJIbIE MHOTOIPaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: N-yrosnbHas npusma,
I'paHd U OCHOBAHUs NMPU3MBbI, NIpsIMasi U HAKJIOHHAs IPU3MbI, OOKOBas U MOJIHAS IOBEPXHOCTh
npusMsl. [lapamnenenunen, npsMOyTOJIBHBIN NapaJlIesIenuIe] U ero cBoicrsa. Ilupamupa:
N-yrojibHas NUpamMuja, TPAaHU M OCHOBAHUE NMUPAMUbI, OOKOBas M MOJHAs MOBEPXHOCTh
NUpaMHbl, NPAaBWIbHAsA M yCEU€HHas MNHUpamMHuAa. OJIEMEHTbl IPU3Mbl U IHPaAMUIBIL.
[IpaBuiibHbIE MHOTOIPAHHUKHU: MTOHITHE IIPABUJIBHOTO MHOI'OIPAaHHUKA, IPAaBUJIbHAS IpU3Ma
U NpaBujIbHas MUpaMKia, MPaBUIbHAS TPEyrojibHAas NMUpaMMJia U IPAaBUIBHBIA TETpa’p,
ky0. IlpencraBieHne o MpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJACKa’Ap M HKOCAdIP.
Ceuenust npu3Mbl U MUPAMUIBI.

CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOMN, MIIOCKOCTH.
OneMeHThl CUMMETPUH B IMpaMuax, NapajuieeNnuIenax, IpaBuIbHbIX MHOTOTPAHHUKAX.

Bbruuciienue 351eMEHTOB MHOTOTPaHHUKOB: pé&Opa, AvaroHanu, yrisl. [limomans
OOKOBOW IMOBEPXHOCTH U IOJHOW IMOBEPXHOCTHU MPSIMON NpPU3MBI, IJIOUIAJb OCHOBaHMH,
TeopemMa O OOKOBOM MOBEPXHOCTH MpsAMOW mpu3Mmbl. [lnomaaps OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPaBUJIBHON MUPaMU/Ibl, TEOpEMaA O IUIOIAAN yceu€HHON nupaMuibl. [lonsTue
00 00béme. OObEM NUpamMUIbl, TPU3MBI.

[TonobOnble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIONIAIIMUA TOBEPXHOCTEH,
o0BbEMamMu MOAOOHBIX TEI.

Copnepxxanue o0yuenus B 11 kiacce.

Tena BpaieHus.

[{umHapryYecKas MOBEpXHOCTh, 0Opa3yrolue MIMHAPHUYECKOH MOBEPXHOCTH, OCh
HWINHAPUYECKOM moBepxHocTH. LlwimmHap: ocHoBaHMsT U OOKOBas IOBEPXHOCTb,
oOpasyromas 1 0Ch, TUIOIaAs OOKOBOW U TTOJTHOW TTOBEPXHOCTH.

Konunueckasi moBepxXHOCTh, 00pa3yrolue KOHNYECKOW TOBEPXHOCTH, OChb U BEpIIHHA
KOHUYeckoi moBepxHOcTH. KoHyc: ocHOBaHue M BepiuuHa, oOpa3yromias M oCh, IUIOIIAIb
OOKOBOH U IMOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoliie U BbICOTA, OCHOBAHUS U
OOKOBast MOBEPXHOCTb.



Cdepa u map: LeHTp, paguyc, IuaMeTp, IIIoMaab MOBEpXHOCTU cdepbl. B3anmuoe
pacnosoxeHue cepsl U MIOCKOCTH, KacaTelIbHas MIIOCKOCTh K cdepe, miomaab cepsl.

N3o006paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYca.

Kom0OuHanuu Ten BpalieHus ¥ MHOTOTPAaHHUKOB. MHOIOIpaHHUK, ONMCAaHHBIA OKOJIO
cdepsl, cdepa, BMcaHHAsE B MHOTOTPAaHHHK, WM TEJIO BPAILICHHS.

[Torsitie 06 o0BEMe. OcHOBHBIE CBoOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapajuIeenurena u cieAcTBus u3 He€. O0bpéM muuHIpa, KoHyca. O0bEM
iapa ¥ miomasib cepsl.

[Tono6usie Tena B npoctpaHcTBe. COOTHOLIECHUS MEXKIY IUIOMIAIIMUA MTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

Ceuenuss mwimHApa (MapayieIbHO W TMEPHEHAMKYJSPHO OCH), CEUEHHUS KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILUHY ), CEUECHUS 11apa.

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE.

BexTop Ha miockoctd M B mpocTtpaHcTBe. CJ0XKEHHME U BBIUUTAHUE BEKTOPOB.
YMHO€eHHEe BEKTOpa Ha 4Kciio. Pa3inokeHue BEeKTopa Mo TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpaBuno napamienenunena. Pemenue 3anay, CBA3aHHBIX C IPUMEHEHUEM IIPaBUII JEHCTBUMA
¢ BekTopaMmu. [IpsiMoyrosbHas cuctemMa KOOpJMHAT B MpoCcTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiine 3a1aun B KOOpAMHATAX. YTOJI MEXIY BeKTopamu. CKalsipHOE NMPOU3BENCHUE
BEKTOpPOB. Briuncienue yriioB Mexay NpsiMbIMU M IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/]I IPU PEILIEHUU T€OMETPUUECKHX 3a]1aU.

[Inanupyemble mpenMEeTHBIE pe3ylbTaThl OCBOeHHMA (penepanbHO  paboueit
porpaMMsbl yueObHoro kypca «I'eomeTpus» Ha 6a30BOM ypOBHE Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHMsl OPHEHTUPOBAHbl Ha JOCTH)KEHHE YPOBHS MAaTeMaTH4eCKOW TI'pPaMOTHOCTH,
HE00XO0UMOTr0 ISl YCIEIIHOTO PELeHNs 3ajjad B peasibHOM JKU3HU U CO3/IaHUE YCIIOBHUM JUIs
UX OOIIEKYIbTYPHOTO Pa3BUTHS.

[TpenmerHble pe3ynbTaThl MO OTIAENIBHBIM TeMaM ydeOHoro kypca «I'eomerpusi». K
koHITy 10 kyacca oOyyaromuicss Hay4uTCs:

OIIEpUPOBATh NOHATUAMHU: TOUKA, IPsIMast, INIOCKOCTB;

OPUMEHSTh AaKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX T[pU pPELIEHUU
reOMEeTPUYECKUX 3a/1a4;

ONEepUpPOBaTh MOHATHAMH: NApaUIEIbHOCTh M TMEPHEHAUKYISPHOCTh NPSAMBIX U
TIIIOCKOCTEI;

KJaccu(puIpoBaTh B3alMHOE pacnoso)KeHue IPSIMBIX
U IUIOCKOCTEN B IPOCTPAHCTBE;

OTepUpPOBaTh TOHATUSMU: ABYTPAHHBIM Yroj, TpaHW ABYTPAHHOTO yria, pedpo
JBYTPAHHOTO yTIJIa, IMHEWMHBIN yroj ABYTPaHHOTO YIJia, FpaJyCcHas Mepa ABYTPAHHOTO yria;

OTIEPUPOBATH MOHATUSIMHI: MHOTOTPAHHHK, BBITTYKJIBIA U HEBBIMMYKJIBIH MHOTOTPAHHUK,
3JIEMEHThl MHOTOI'paHHUKA, IPABUIbHBI MHOTOTPaHHUK;

pacrio3HaBaTb ~ OCHOBHBIE€  BHJbl ~ MHOTOTPAaHHMKOB  (MHMpamMuaa,  MpU3MA,
MIPSIMOYTOJIHBHBIN MapajuieNienuIe, Kyo);



KJIacCH(PUIUPOBATh MHOTOTPAHHHUKH, BBIOMpAas OCHOBaHUS I KiaccHpukarmu
(BBIITyKJIbIE M HEBBITYKJIbIE MHOTOTPAHHHUKH, NPABWIbHBIE MHOTOTPAHHUKH, TNPSMbIE |
HAKJIOHHBIE TIPU3MBI, TapaUIeIICIHUIIC b );

OTIEPUPOBATH MOHATHAMHU: CEKYIIast IIIOCKOCTh, CEYeHHE MHOTOIPAaHHUKOB;

OOBSICHATH TPUHIIMIIBI IOCTPOSHUS CEYCHUH, UCTIOIB3YsI METO/] CIIE/IOB;

CTPOUTH CEYEHHS MHOTOIPAaHHUKOB METOJIOM CIIEZIOB, BBIIOJHATH (BBIHOCHBIC)
TUTOCKUE YEPTEXKU U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (pUTYD: BH]I CBEpXY, COOKY, CHU3Y;

pemiate 3a/a4d Ha HAXOXK/ICHHE T'€OMETPHUYECKHX BEIMYMH 10 oOpasuam  WiH
arTOpUTMaM, IPUMEHSS W3BECTHHIC AHAINTHYCCKHE METOABI NMPU PEIICHWH CTaHJapTHBIX
MaTeMaTU4ecKuX 3a/ad Ha BBIYHCICHHE PACCTOSHUHM MEXKIy IBYMs TOYKAaMH, OT TOUYKHU IO
IPSIMOH, OT TOYKH JI0 TFIOCKOCTH, MEX/Ty CKPEIINBAIOIINMHUCS TPSMBIMH;

pemaTh 3aJa4d Ha HAXOXKJICHHE T'€OMETPHUYECKMX BEIMYMH 1O o0pa3maM  Win
QITOpUTMaM, TMPUMEHSS WM3BECTHBIC AHATUTUYECKHE METOMAbI MPH PEUICHWH CTaHAapTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYMCICHUE YIJIOB MEXKIY CKPEIIUBAIOIIUMUCS MPSIMBIMH,
MEXy IPSIMOM U TUIOCKOCTBIO, MEXK/TY IJIOCKOCTSIMHU, IBYTPAaHHBIX YTJIOB;

BBIYUCIIATE OOBEMBI M IUIOMIQAM TOBEPXHOCTEH MHOTOIPaHHUKOB (TIpU3Ma,
nupamMua) ¢ TpPUMEHEHHEM (OpPMyI, BBIYUCIATH COOTHOLICHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMK OAOOHBIX MHOTOT PAHHUKOB;

OIIEpUpPOBATh MOHATHUSAMHU: CHUMMETPHUS B HPOCTPAHCTBE, LEHTP, OChb M IUIOCKOCTH
CUMMETPHH, IIEHTP, OCh U MJIOCKOCTh CUMMETPHHU (DUTYPHI;

U3BJICKaTh, INPeOoOpa3OBbIBATE M  WHTEPIPETHPOBATH  WHPOPMALHUIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax, MPe/ICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

NPUMEHATh TeOMEeTpHYecKrue (aKThl IS pEIICHHs CTePEOMETPHUECKUX 3ajad,
MIPEIIOIAarafoIIuX HECKOIBKO [IaroB penIeHus], €CIIM yCIOBUs MPUMEHEHHS 3a/IaHbl B SIBHOU
opme;

IPUMEHSTh npocTrenme IpOrpaMMHbIe cpeacTBa u 3JIEKTPOHHO-
KOMMYHHUKAI[IOHHBIE CUCTEMBI NP PEIIEHUH CTEPEOMETPUYECKUX 3a/1a4;

IOPUBOAUTH MPHUMEPbl MaTeMaTHMYECKUX 3aKOHOMEPHOCTEH B NpPUPOAE M JKU3HH,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE;

IPUMEHSTH MOy9YeHHBIC 3HAHWSI Ha MIPAKTHKE: aHAIM3UPOBATh PEabHBIC CUTYalluu U
NPUMEHSATh W3YYCHHBIE TIOHATHS B Tpollecce TIOMCKAa PEHICHHsS MaTeMaTHYeCKH
cOpMyYITHMPOBAHHOW MPOOJIEMBI, MOJICTTHPOBATH PEabHBIE CUTYAIlMH Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh TOCTPOCHHBIE MOJIENIH C UCIIOJIB30BAHUEM T'€OMETPHUECKUX MOHSITUH U TEOPEM,
amnmapara anareOphl, pemaTrb NPaKTUYEeCKUe 3aJaud, CBS3aHHBIC C HaXOXJICHHEM
re€OMETPHUECKUX BETHYUH.

[IpenmerHble pe3ynbTaThl MO OTACIBHBIM TeMaM ydyeOHoro kypca «I'eomerpus». K
koHIy 11 kiacca oOyyarouuiicst HayuuTcs:

ONEPHPOBATh  TOHATHSMH:  [WIMHAPUYECKas  MOBEPXHOCTh,  0OOpasyrommne
[MWINHAPUYECKOW TIOBEPXHOCTH, IMJIMHIP, KOHWYECKas TOBEPXHOCTh, OOpasyromme
KOHHYECKOW MTOBEPXHOCTH, KOHYC, CepruiecKast TOBEPXHOCTH;

pacrio3HaBaTh Tella BpalleHus (LUIMHIP, KOHYC, cdepa U 1map);

OOBSICHATH CIIOCOOBI TIOJTY4YEHUS TeJl BpaIleHUS;



KJIacCH(UIIUPOBATH B3aUMHOE PACIIOI0KEHUE CHEePhl U MIIOCKOCTH;

ONEpUPOBATh MMOHATHSAMH: IAPOBOM CErMEHT, OCHOBaHHWE CEMEHTa, BBICOTA
CerMeHTa, IapOBOM CJIOH, OCHOBAHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOIO CIIOS, IAPOBOI
CEKTOp;

BBIYUCIIATH O6’béMLI U 1rionraan HOBerHOCTCﬁ TCJI BpalllCHUs, TCOMETPHUYICCKUX TCJI C
puMeHEeHHEeM (HopMyT,

OTIEpPUPOBATH MOHATHIMHU: MHOTOTPaHHUK, BOUCAHHBINA B chepy M OMHMCAaHHBINA OKOJIO
cdepsl, chepa, BIUCaHHAsS B MHOTOIPAHHUK WITH TEJIO BPAIICHUS,

BBIYHCIIATH COOTHOIICHUSI MEXTy IIJIOIIAASIMHU TIOBEPXHOCTEH 1 00bEMaMHK 10 100HBIX
TeI;

U300pakaTh M3ydaeMble (QUIYPbl OT PYKH U C NPUMEHEHHEM IMPOCTHIX UYePTEKHBIX
WHCTPYMEHTOB;

BBITIOJHSATH (BEIHOCHBIC) IUIOCKUE YEPTEKH U3 PHCYHKOB IMPOCTHIX 00BEMHBIX (DUTY:
BHUJ] CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHHS TEJT BPAILICHHUS;

U3BJIEKATh, WHTEPIPETHPOBaTbL M  NpeoOpa3oBbIBaTh  HMH(OPMALHIO 0
MPOCTPAaHCTBEHHBIX TEOMETPHUCCKHUX (DUTYpaX, MPEACTABICHHYIO HAa YEPTE)KAX M PUCYHKAX;

OIEPUPOBATH TIOHITHEM BEKTOP B IIPOCTPAHCTBE;

BBIMIOJIHATh JICHCTBUSL CIIOKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB W YMHOKCHHS
BEKTOPA Ha YHCII0, OOBSICHATH, KAKUMU CBOMNCTBAMH OHU 00J1a1at0T;

NPUMEHSTH MTPABHUJIO Napalyie/IeuIe/a;

OIICpHUPOBATH MOHATUAMM: ACKAPTOBLI KOOPAWHATEI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BCKTOpPA, PaBCHCTBO BCKTOPOB, KOOPAMHATHEI BCKTOpA, YIroJl MCKAY BCKTOPpaMH, CKAJIAPHOC
MMPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI;

HAXOJUTh CyMMY BEKTOPOB W MPOU3BEJICHHE BEKTOpa Ha YHCJIO, YrOJI — MEXIy
BEKTOpaMH, CKAJIIPHOE MPOU3BEICHUE, PACKJIAJbIBaTh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT;

NPUMEHATh TEOMETpUUYECKUe (AKTBI JUIS PEIICHUs CTEPEOMETPHUSCKUX —3ajad,
MIPE/IOJIararoIuX HECKOIBKO MIaroB PEIIeHuUs, €CIIU YCAOBUS MPUMEHEHHS 3a/1aHbl B SIBHOU
(opme;

peuaTtb HpOCTeI\/’IHH/IC TCOMETPHUICCKUC 3a1a4uu Ha THOPHUMCHCHHC BCKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemiath 3aJa4d Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHH W HAXOXKICHHE
TC€OMETPHUCCKUX BEIUYMH MO 00pasiaM WM ITOPUTMaM, MPUMEHSSI M3BECTHBIC METOIbI
MIPU PEUICHUU CTaHIAAPTHBIX MaTeMaTHUECKUX 3a]1ay;

PUMEHSTh npocTenIme MPOrpaMMHBIC cpezcTBa u 3JIEKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPECOMETPUUCCKUX 3a/1a4,

INPUBOAUTH IPUMEPBl MATEMAaTUYECKHX 3aKOHOMEPHOCTEM B NPHUPOAEC U KHU3HHU,
pacro3HaBaTh MPOSBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE;

MPUMCHATH IMOJTYYCHHBIC 3HAHUSA HA IMPAKTHUKE: aHAJIM3UPOBATh PCAJIbHBIC CUTYallud U
NPUMEHSATh HM3YYCHHBIC TMIOHATHS B MpoOIecce TIOMCKAa PEHICHHUS MaTeMaTHUYECKH
cOpMyYITHMPOBAHHOW MPOOJIEMBI, MOJICTTMPOBATh PEAIbHBIC CUTYAIlUH Ha S3bIKE TE€OMETPHH,



HCCIIEIOBATh OCTPOCHHBIE MOJIENIU C HCIOIb30BAaHUEM T'€OMETPUUYECKUX MOHATUH U TEOpEM,
anmapara anreOpbl, pelarh MPaKTUYECKHWe 3aJayd, CBsS3aHHbIC C HaxOXICHHEM
TreOMETPUYECKUX BETUYHH.

PABOYAS TIMPOT'PAMMA YYEBHOI'O KYPCA «BEPOSATHOCThD H
CTATUCTUKAY.

IMosicHuTe/ILHAS 3aNNCKA.

Y4eOHblii kypc «BeposTHOCT W CTaTHCTHKA» 0a30BOTO YPOBHS  SIBIISICTCS
MPOJOJKEHHEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca 6a30BOro ypoBHSI OCHOBHOTO
obmiero oopa3oBaHus. Y4eOHbBIH Kypc IpeaHa3HadyeH a1 GopMUpoBaHUS y OO0ydYarOIIMXCS
CTaTUCTUYECKOM KYJIbTYypbl M IOHUMaHUS POJIM TEOPUU BEPOATHOCTEH KaK MaTeMaTHYECKOTIO
WHCTPYMEHTA U1 U3y4YeHUs CIy4yailHbIX COOBITUM, BEMUYMH U MpoueccoB. [Ipu u3zyuenun
y4e0HOTO Kypca 00O0TramiaroTcsi MpeACTaBICHUsT OO0YYaroIUXCs O METOJaX HCCIEeIOBAHUS
W3MECHUMBOTO MHpPa, PA3BUBACTCS MOHMMAHHE 3HAYMMOCTH W OOIIHOCTH MATeMAaTHYECKUX
METOZOB IMO3HAHMUSA KAaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUSI.

CopepxaHue yueOHOro Kypca HampaBlIeHO Ha 3aKpelieHuEe 3HaHWM, MOTYyYEHHBIX
IpU HW3YYEHHH Kypca Ha YpOBHE OCHOBHOTO 0OIero oOpa3oBaHMs, W Ha pPa3BUTHE
MPEJICTABICHUM O CIydyalHBIX BEIMYMHAX U B3aMMOCBA3SX MEXAYy HUMH Ha BaXKHBIX
MpUMepax, CIOXKEThl KOTOPBIX MOYEPIHYTHl M3 OKpyXkKawllero Mupa. B pesynprate y
o0yJaromuxcs JTOJKHO chOpMUPOBATHCS MPEACTABICHHUE O Hanboiee yImoTpeOUTENbHBIX U
00X MaTEMAaTHYECKUX MOJIENSIX, MCIOIb3YEMbIX IS ONMMCAHUS aHTPOTIOMETPHUYECKUX H
neMorpauuecKux BEIHYWH, IOTPEITHOCTEH B PA3IUIHOTO POJIa U3MEPECHHSIX, JIIUTEITBHOCTH
0e30TKa3HOW pPa0OTHl TEXHUYECKUX YCTPOWCTB, XapAaKTEPUCTHK MACCOBBIX SBICHHHA U
MIPOLIECCOB B OOILIECTBE.

B cooTBeTCTBHM C yKa3aHHBIMU LIETSIMH B CTPYKType yueOHOro Kypca «BeposiTHOCTh
W CTaTUCTHUKa» ISl YPOBHSI CpeAHEro oOIiero o0pa3oBaHus Ha 0a30BOM YPOBHE BBIJEICHBI
CIIeyIOIlle OCHOBHBIE colepkarenbHble JUHUH: «CiydailHble COOBITUS M BEPOSTHOCTUY,
«CrnyyJaiiHple BETUYMHBI ¥ 3aKOH OOJIBIITNX YHCEI.

BaxHyto dacTh yd4eOHOro Kypca 3aHUMaeT H3yYeHHEe TEeOMETPUYECKOTO U
OMHOMHUAIBPHOTO PACIpEICICHU W 3HAKOMCTBO C HX HENPEPHIBHBIMU aHAJIOTAMH —
MOKa3aTeIbHBIM U HOPMAITLHBIM PaCIpe/ICIICHUSIMH.

Conepxanne muHUN «CllydaiiHbIe COOBITHS M BEPOSTHOCTH» CITY’)KHT OCHOBOH ISt
(dbopMUpOBaHHS TIPEJICTABICHUA O paclpefeieHud BEPOSTHOCTEH MEXIy 3HAYCHHUSIMHU
CIIy4aliHbIX BEJIMYWH, a TaKKe 1Ta JIMHUSA HEoOXoaMMa Kak 0a3a s M3yueHUs 3aKOHA
OobpIKX yucen — (yHAaMEHTAIBHOTO 3aKOHA, NEHCTBYIONIErO B MPHUPOJE M OOIIECTBE U
UMEIOIIET0 MaTeMaTnueckyio Gopmanuzanuio. Cam 3aKoH OONBIINX YHUCEIN MPEAsiaraeTcs B
O3HAKOMHUTEILHOW  (GopMe ¢ MUHUMAIBHBIM  HUCIOJIL30BAaHUEM  MaTEMaTHYECKOTO
dhopmanuzma.

Tembl, CBS3aHHBIC C HENPEPHIBHBIMH CIyYalHBIMH BEIIMYUHAMH, AaKIEHTHPYIOT
BHUMaHWE OOYYAIOIINXCS HA ONMUCAHWHM W W3YYCHHH CIYYaiHBIX SIBJICHUA C TIOMOIIBIO
HenpepbIBHBIX QYHKIMH. OCHOBHOE BHUMaHHE YENSETCS MMOKa3aTeIbHOMY U HOPMAaJTbHOMY



pacrpesieieHusIM, TP 3TOM IPEANoiaraeTcsi 03HaKOMUTENIbHOE M3ydeHue marepuana 0e3
JI0Ka3aTeNbCTB IPUMEHSAEMbIX (PaKTOB.

OO1ee yncno yacoB A U3y4eHUs: yueOHoro kypca «BeposaTHOCTh U CTaTUCTHKA» —
68 yacos: B 10 kimacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34 vaca (1 gac B Henedo).

Conep:xanue o0yuyenus B 10 kiacce.

[lpencraBienne JaHHBIX € HOMOmbl0  Tabmun u  guarpamm.  Cpennee
apupMeTHIecKoe, MeMaHa, HanOoJblllee ¥ HaMMEHbIIee 3HAYCHHUs, Pa3Max, IUCHEepCHs |
CTaHJJAPTHOE OTKJIOHEHHE YHUCIIOBBIX HA0OOPOB.

CrnyyaiiHble SKCIEPUMEHTBI (OMBITHI) M Cly4yailHble COOBITHS. OJeMEHTapHbIe
coObITHS (MCX0/1bl). BeposATHOCTh ci1y4aiiHOro cOOBITHS. BaM30CTh YaCTOTBI U BEPOSITHOCTU
coObiThil. CiyuvaiiHble ONBITBI C PAaBHOBO3MOXHBIMH 3JIE€MEHTapHBIMU  COOBITHSIMH.
BeposiTHOCTH COOBITHI B ONIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMH.

Onepaunyu Hajg CcOOBITUAMM: IEpecedeHue, OOBEAUHEHHE, MPOTHBOIIOJIOKHbBIE
coObITHs. uarpammel Ditnepa. @opmyiia ClioKeHHsI BEPOSATHOCTEH.

VYcnoBHas  BEpOSATHOCTb. YMHOXKEHUE  BEpOSATHOCTEM. JlepeBO  CiydailHOro
skcnepumenTa. @opmyia noysHoN BepossTHOCTH. He3aBrcuMble COOBITHSL.

KomOunaropHoe mnpaBuino ymHOXkeHus. IlepecranoBku u Qaxrtopuan. Yucino
couetanuii. Tpeyronpuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHblii ciydaiiHblii ONBIT (MCIBITaHUE), ycnex H Heyaada. HezaBucumble
ucnelTadusd. Cepusi HE3aBUCHUMBIX MCIBITAaHUM 10 mepBoro ycmexa. Cepusi HE3aBUCHUMBIX
ucneITaHui bepryium.

CnyyvaitHas BenuuuHa. Pacripenenenue BeposTtHocTed. [[narpamma pacmpeneneHusl.
[Ipumeps! pacnpesesneHnii, B TOM 4Hciie, TEOMETPUUECKOe M ONHOMHAIIBHOE.

Conep:xxanue o0yuenus B 11 kiiacce.

YucnoBble XapaKTEPUCTHKH CIIydallHbIX BEJIMYMH: MaTEMAaTHUECKOE OXKHUAAHUE,
JUCHepcuss M CTaHJApTHOE OTKJIOHeHue. [Ipumepbl mNpuUMEHEHusT MaTeMaTUu4ecKOro
OKUJAaHMs, B TOM YHCIIE€ B 3aJa4ax U3 IOBCEIHEBHOM XU3HU. MaTeMaTHueckoe OKUIaHHE
OMHapHOM ciyyaifHON BeJMYMHBI. MaTeMaTH4eckoe OXKHUIaHUEe CyMMBI CITy4aifHbIX BEJINYMH.
Matematuueckoe OXUJaHHUE M JUCIEPCHs TE€OMETPUYECKOr0o U OMHOMHAIBHOTO
pacrnpeeneHuil.

3akoH OOJIBIIMX YHCEN M €ro posib B Hayke, Mpupoje u oduiectBe. BriOopouHbIil
METO/ UCCIIEJOBAHUN.

[Ipumepel  HenpepbIBHBIX — Ciay4ailHbIXx  BenuuuH. IloHstne o  1uIOTHOCTH
pacnpeneneHus. 3afaud, NPUBOASIIME K HOPMaJdbHOMY pacnpeneneHuro. Ilonsarue o
HOPMaJIbHOM paclpeaeIeHUH.

IIpenmerHbie pe3yJbTaTbl OCBOCHHMs Y4ieOHOro Kypca «BeposiTHocT M
CTATHUCTHKA» Ha 0a30BOM YpOBHe Ha YPOBHe cpeaHero oouero oo0pa3oBaHus
OPHEHTHPOBAHbI HA  JIOCTHKEHHMe YPOBHS  MaTeMaTH4ecKOW  IpaMOTHOCTH,
Heo0X0AUMOro Uil YCHEelIHOr0 pelleHUusl 33/a4 U NpodjeM B pealbHOH KUZHH H
CO3/1aHHe YCJOBHI ISl X O0LIEKY/JIbTYPHOI0 PA3BUTHS.

IIpenmeTHble pe3yJabTaThl O OTAEJBHBIM TeMaM y4eOHOro kypca «BepositHocTh
U craTucTHKa». K koHny 10 ki1acca o0y4aromuiics Hay4YuTCs:



YUTATh U CTPOUTH TaOJMIIBI U TUATPAMMBIL;

ONepUpPOBaTh TMOHATUSIMU: cpelHee apudMeTHyeckoe, MeauaHa, HaubOoIbllee,
HavMEHbIIIEe 3HAaUCHHE, pa3MaX MacCUBa YUCIOBBIX JaHHBIX;

ONEpPHPOBATH MOHATUAMH: CIYYaWHBIA 3KCIIEPUMEHT (OIBIT) U CIy4allHOE COOBITHE,
3JIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIA UCXOM) CIIy4aifHOTO OMBITA, HAXOJUTHh BEPOSITHOCTH
B ONBITaX C PABHOBO3MOXXHBIMH CIIyYailHBIMH COOBITHUSIMH, HAaXOOUThb W CpPaBHHUBATH
BEPOSTHOCTH COOBITUI B M3YUECHHBIX CITyYalHBIX IKCIIEPUMEHTAX;

HaXOAUTh U (opMynaHpoBaTh COOBITHUS: NepecedeHne H OObEAMHEHHE JAaHHBIX
COOBITUM, COOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO, IMOJIB30BAaThCS AHAarpaMMaMu
Diiniepa ¥ GOpMYIIOH CIIOKEHHS BEPOSITHOCTEH ITPH PEIICHUH 3a/1a4;

OIIepUPOBAThH MOHATUSAMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCUMBIE COOBITUS, HAXOIUTh
BEPOSITHOCTH C IIOMOLIBIO ITPABUJIA YMHOKEHHS, C TIOMOILBIO 1IEPEBA CIyYalHOIO OIIBITA;

IPUMEHSTh KOMOMHATOPHOE IPAaBUJI0 YMHOKEHUS IIPU PELLICHUH 3a]a4;

ONEPUPOBATH NOHATUAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUsI UCIIBITAHUM,
yCIIeX W HeyJada, HaXOAUTh BEPOSTHOCTH COOBITHI B CEPHM HE3aBHCHUMBIX UCTIBITAHUN IO
MIEPBOTO yCrexa, HAXOIUTh BEPOATHOCTHU COOBITHIA B CepUH UCTIbITaHUN bepHyu;

ONEpUpPOBaTh MOHATUSAMM: CilydyailHas BEJIMYMHA, PACIpPENCNICHUE BEPOATHOCTEH,
JyarpaMma pacrpeaesieHus.

IIpeaMeTHbIe pe3yJbTaThI 110 OTAEJIbHBIM TeMaM y4eOHOro Kypca «BepossiTHOoCTH
U cratuctukay. K konny 11 kiacca o0yyarommiicss HAy4YuTCH:

CPaBHUBATh BEPOATHOCTH 3HAYCHUH CIIy4YalHOM BEJIMYMHBI [10 PACIPEICICHUIO WIIU C
ITOMOIIBIO JUArpaMM;

ONEPHUPOBATH ITOHATUEM MATEMaTUYECKOIO OXKHMIAHMS, NPUBOJUTH IPUMEPHI, Kak
IIPUMEHAETCS. MaTEMAaTUYECKOE 0KUIAAHUE CIIyYalHON BEJIMYMHBI HAXOUTh MATEMATHYECKOE
O’KHMJIaHHE I10 JAHHOMY PACIPEIEICHUIO;

UMETb MPEJCTABICHNE O 3aKOHE OOJIBIINX YHCET;

MMETh IIPE/ICTABIICHHE 0 HOPMaJIbBHOM pacIpeneeHuH.






TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIN3A» (I10 'OJAM OBYYEHMUA)

10 KJIACC
Ne HauMeHoBaHue pa3aeaoB ¥ TEM MPOrpaMMbl KonuuectBo DnekTpoHHbIe (MUPPOBHIC) 00pa30BaTEIBHbBIE PECYPCHI
n/m 4acoB
Bcero
1  MHoXecTBa palliOHAIBHBIX U JICHCTBUTEIBHBIX 14 https://vpr-ege.ru/ege
gucell. PanmoHanpHble ypaBHEHUS 1 HEPaBEHCTBA http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
2  O®Oyukiuu ¥ rpaduku. CTeneHb ¢ HeabiM 6 https://vpr-ege.ru/ege
nokazarejem http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
3  Apudmernyeckuii KOpeHb N—OH CTEIICHH. 18 https://vpr-ege.ru/ege
WppaimoHaibHbIe ypaBHEHHs 1 HEPaBEHCTBA http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
4  ®opMyIBl TPUTOHOMETPHH. 22 https://vpr-ege.ru/ege
TpuroHoMeTpuvecKue ypaBHECHHsI http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
5  TlocnemoBaTenbHOCTH U IPOTPECCUU 5 https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
6  MHoXecTBa pallMOHAIBHBIX U JICHCTBUTEIBHBIX 7 https://vpr-ege.ru/ege

yucen. PanoHansHble ypaBHEHUS U
HEPaBEHCTBA.

Oyukuu U rpaduku. CTeneHs ¢ 1eabM
[IOKa3aTEJIEM.

http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru


https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/

Apudmernueckuii KOpeHb N—OH CTETICHHU.
HppanmoHanbHble ypaBHEHUS U HEPABEHCTBA.

®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpruueckue ypaBHEHHUS.

HOCJ’IG,I[OB&TCJIBHOCTI/I " IIPOTrpeCCUU.

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11KJIACC

Ne HaunmeHoBaHUe pa3/esioB ¥ TEM NPOTrPaMMbl

n/

|

1  CreneHb c palMOHA/IbHbIM TOKa3aTeJseM.
[TokazaTesnbHas GyHKuUsA. [loka3aTesbHbIE
ypaBHEHUS U HepaBeHCTBaA

2 Jlorapudmuyeckass GyHKIHUS.
Jlorapudmurueckue ypaBHEHUS U
HepaBeHCTBa

3  TpuroHoMmeTpuueckre QYHKILUHU U UX
rpaduku. TpuroHomeTpruieckre HepaBeHCTBA

4 [IponsBoHas. [I[puMeHeHMEe NPOXU3BOHOMU

5 WHTerpan v ero npuMeHeHUs

72

KosinyectBo
4acoB
Bcero

12

12

24

dneKTpoHHbIe (1IUdpOoBbIe) 06pa3oBaTebHbIE
pecypchl

https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

https://vpr-ege.ru/ege


https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege

CucteMbl ypaBHEHUH

HaTypaJIbele H 1eJiblie Yrcjia

[ToBTOpEeHME, 06061 eHHE, CHCTEMATHU3aLUS
3HaHUHU

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

12

18

102

http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

TEMATUYECKOE IVNTAHUPOBAHMUE YYEBHOTI'O KYPCA «TEOMETPUSI» (ITO TOJAM OBYUYEHMUS)
10 KJIACC

Ne

JuiekTpOHHBIE (U(POBBIE) 00pa3oBaTeIbHbIE

n/n |HauMeHoBaHHe pa3aesioB M TeM MPOrpaMMbI Kou-Bo yacoB pecypenr
1 |BBejeHue B CTEPEOMETPHIO https://vpr-ege.ru/ege
10 http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
2 [IpstMmple ¥  TUIOCKOCTH B TPOCTPAHCTBE. https://vpr-ege.ru/ege
[TapannensHOCTh NPSMBIX U IUIOCKOCTEH 12 http://school-collection.edu.ru/

https://uchebnik.mos.ru/catalogue
https://resh.edu.ru



http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/

[leprieHIUKYISIPHOCTD MPSIMBIX U ILIOCKOCTEN

https://vpr-ege.ru/ege

12 http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

VTibl MEKY IPAMBIMHU M IIOCKOCTIMU https://vpr-ege.ru/ege

10 http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

MHoOrorpaHHHKH https://vpr-ege.ru/ege

11 http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

OO0BEMBI MHOTOIPAaHHUKOB https://vpr-ege.ru/ege

9 http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

[lpsMble ©W  IJIOCKOCTH B TPOCTPAHCTBE. https://vpr-ege.ru/ege

[NapamienbHOCTh MPSIMBIX U TIOCKOCTEH. http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue

IleprieHAMKYISAPHOCTD MPSAMBIX U INIOCKOCTEM. 8 https://resh.edu.ru

MHOrorpaHHukKkH.

O06bEMBI MHOTOI'PAaHHHUKOB.

OBUIEE KOJIMYECTBO YACOB (0 7

[TPO'PAMME



https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/

11 KJIACC

Ne
n/n |HauMeHOBaHue pa3/iesioB U TeM MPOrpaMMbl

KoJ1-Bo yacoB

JuiekTpoHHbBIE (IU(pPOBBIE) 00pa3oBaTeIbHbIE

pecypchI

1 Tena Bpamenus

12

https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

2 O0BEMBI TENT

https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

3 |BeKTophl U KOOPIMHATHI B TPOCTPAHCTBE

10

https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

4  |IloBropenue, 0000mEeHne u

3HAHUN

cucTréMaTu3anusa

https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

OBIIEE KOJIMYECTBO
I[TPOTPAMME

YACOB

34

TEMATUYECKOE IVNTAHUPOBAHMUE YYEBHOI'O KYPCA «BEPOSITHOCTH U CTATUCTUKA» (11O TOJAM

OBYYEHUAA)
10 KJIACC

Ne
HaumeHoBaHuUe pa3aesioB M TeM MPOTrPaMMbl

KoJ1-Bo yacoB

JaekTpoHHbIe (LU(PpoBbHIE) 00pa3oBaTebHbIE

pecypcbl



https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/

1/

n
1 | [IpencraBneHre  JaHHBIX W OINKCATeIbHAs https://vpr-ege.ru/ege
CTaTUCTHKA http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
2 ChyyaiiHble OMBITBI M CIIydaiiHble COOBITHS, https://vpr-ege.ru/ege
ONBITHl C PAaBHOBO3MOKHBIMH 3J€MEHTapHBIMU http://school-collection.edu.ru/
HUCXOlaMU https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
3 Oneparyu HaJl COOBITUSIMH, CJIOKEHUE https://vpr-ege.ru/ege
BEPOSTHOCTEH http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
4 YcioBHass BEPOSITHOCTb, JIEPEBO  CIIy4aiHOTO https://vpr-ege.ru/ege
ombiTa, (opMysia TOJIHOW BEPOATHOCTH U http://school-collection.edu.ru/
HE3aBUCUMOCTH COOBITHI https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
5 DreMeHThl KOMOUHATOPUKH https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
6 Cepuu 1OCIIEIOBATEIIBHBIX HCITBITAHUH https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
7 CnyualiHple  BeIMYMHBI U paclpeaeneHusl. https://vpr-ege.ru/ege

Hp CACTaBJICHUC JaHHBIX n OoIucaTciibHasa
CTaTUCTHUKA

http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue



https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue

https://resh.edu.ru

8 | IIpencraBiaeHue  JaHHBIX W OIKCATENIbHAS https://vpr-ege.ru/ege
CTaTUCTHKA. http://school-collection.edu.ru/
Crny4JaifHble ONBITHI M CIy4alHbIE COOBITHA, https://uchebnik.mos.ru/catalogue
OTBITHI C PAaBHOBO3MOJKHBIMHU 3JIEMEHTaPHBIMU https://resh.edu.ru
HCXOAMH. 7
DneMeHTbl KOMOMHATOPUKH.
CnyuaiiHple  BeIMYMHBI W PaclpeIeicHUsI.
[IpencraBineHne  JaHHBIX W OINKCATENIbHAS
CTaTHCTHKA.
OBLIEE  KOJIMYECTBO YACOB IIO 36
[TPOTPAMME
11 KJIACC
No
1/ | HanmeHoBaHue pa3aeoB H TeM MPOrPaMMbl Koxa-Bo yacos JaexTponnrie (HppoByie) 0GpasoaTeLLIe
. pecypchl
1 [ToBTOpenue, 0000IICHHE W CHCTEMAaTH3AINS https://vpr-ege.ru/ege
3HaHUI 4 http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
2 MaremaTrueckoe OXKUJIaHUE CIyqaiHOU https://vpr-ege.ru/ege
BEJTMYMHBI 4 http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
3 Jlucriepcust W CTaHAApTHOE  OTKJIIOHCHHE 4 https://vpr-ege.ru/ege

CIIy4allHO! BEIUYMHBI

http://school-collection.edu.ru/



https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/

https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

3aKkoH 0ONbIIKUX YUCE

https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

HenpepsiBubie CIly4alHbIE

(pacripenenenusi)

BCINYHHBI

https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

HopwmansHoe pacnipenenenust

https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

[loBTOpenue, o00o00OmeHNE W CHCTEMaTHU3ALUs

3HAHUHI

15

https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

OBILIEE  KOJIMYECTBO

[TPO'PAMME

34



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://vpr-ege.ru/ege
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
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