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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA
(yriiy0J1eHHbIH YPOBEHb)

JJMYHOCTHBIE PE3YJIbTATbBI
1) rpaaaHCKOTr0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh TPAXJAAHCKOM IMO3ULUU 00ydYarolerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUHCKOro OOIIecTBa, MPEJCTaBICHUE O MAaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp IPaXaaHCKOro oluiecTBa (BbIOOPHI, ONPOCHI U APYToOE),
yYMEHHE B3aUMOJCHUCTBOBATH C COLUAIBHBIMA MHCTUTYTAMH B COOTBETCTBHM C UX (DYHKIMSIMU U
Ha3HAYCHHEM,;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

c(OpPMUPOBAHHOCTh POCCUHCKON TIpa)KAAHCKOW HJIEHTUYHOCTH, YBaXKEHUS K IMPOLUIOMY U
HACTOAILLIEMY POCCHUKWCKOM MAaTeMaTUKH, LIEHHOCTHOE OTHOILICHHE K JOCTHXKEHUSM POCCHUCKUX
MaTeMaTUKOB U POCCUMCKON MAaTeMaTUYECKOU IIKOJIbI, UCIIOJb30BAHUE ITUX JOCTHKEHUN B IPYTUX
HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHKH;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:

OCO3HAHUC HOYXOBHBIX LIEHHOCTEM pOCCHﬁCKOFO HapoJa, C(I)OpMPIpOBaHHOCTB HPaBCTBCHHOI'O
CO3HAHUA, OTUUCCKOI'O MMOBEACHHA, CBA3AHHOTO C MPAKTUYCCKHUM IIPUMCHCHUCM JOCTIDKCHHI HayKn
U ACATCIBbHOCTBIO y‘-IéHOF 0, OCO3HAHUC JIMYHOT'O BKJIaZa B ITIOCTPOCHHUC }/CTOI\/’I‘H/IBOFO 6y,£ly]l[€l" (08

4) ICTETHYECCKOIo BOCIITMTAHUA:

ACTETUYECKOE OTHOLIEHHE K MHPY, BKIIOYAs JCTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJad, PEIICHWW, PACCYXKICHUH, BOCHPUMMYHUBOCTh K MAaTEMAaTHUYECKHUM AacIeKTaM
Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHUSA:

c(OPMHPOBAHHOCT, YMEHHUS NPUMEHATh MaTeMaTHYECKUE 3HAHMA B MHTEpecax 3[J0pOBOTO H
0e3omacHOro odpasa *HU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 37J0POBBIO (340pOBOE MHUTAHUE,
cOayaHCUPOBaHHBIN PEXUM 3aHATUI U OT/AbIXA, peryyisipHas pusnyeckas akTUBHOCTD), (PU3UUECKOE
COBEPLICHCTBOBAHUE IIPU 3aHIATUAX CIIOPTUBHO-030POBUTEIBHON JAESITEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYIy, OCO3HAaHHWE IIEHHOCTH TPYAOIIO0OUs, HHTEpeC K pazIudHbiM chepam
npo(hecCHOHATBHONM NeATENbHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW U €€ MPWIOKECHUSIMU, YMEHHE
COBEpIIATh OCO3HAHHBIN BHIOOP OyIyIIeH MPoPecCuu M pearn30BbIBaTh COOCTBEHHBIC YKU3HECHHBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHHUIO M CaMOOOPAa30BaHHIO Ha
MPOTSHKEHUHM BCEH KWU3HU, TOTOBHOCTh K aKTHUBHOMY YYaCTHIO B PEHICHUH MPAKTUYCCKUX 3a]1a4
MaTeMaTU4YeCKOW HaIlPaBJIE€HHOCTH;

7) 3K0JI0OTHYECKOT0 BOCITUTAHMSI:

c(OPMHUPOBAHHOCTh KOJIOTMYECKON KyJIbTYphl, IOHUMaHUE BIMSHUSA COLMAIbHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHME IPUPOJHOM M COLMAIBbHON Cpeibl, OCO3HAHHE INI00aJIbHOrO Xapakrepa
HKOJIOTHUECKUX MpOoOJIeM, OpUEHTALUsl HAa MPUMEHEHHE MaTeMAaTHYEeCKUX 3HAaHUM A peleHHs
3a7ad B OOJIACTH OKPYKAIOWIEH Cpeipl, TUIAHUPOBAHWE MOCTYIIKOB M OIICHKH HMX BO3MOXHBIX
HOCJEICTBUN /U1l OKpY’KaloIIel cpeabl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHON MPAKTHKH, MMOHMMAaHHE MaTEMaTHYECKOW HayKH Kak cdepbl 4YeIOBEYECKOU
JIEATEIIbHOCTH, TAIIOB €€ Pa3BUTUS U 3HAYMMOCTHU I Pa3BUTHUS LIUBUIN3ALUU, OBJIAJICHUE SI3IKOM



MaT€MaTUKd W MAaTeMAaTHYECKOW KyJbTYpOM KakK CpEICTBOM IIO3HAaHUS MHpaA, TOTOBHOCTb
OCYILECTBIIATH IPOCKTHYIO U UCCIIEN0BATEILCKYIO AEATEIIBHOCT MHAUBUYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbI
Ilo3naBaTeibHBbIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBrble JJornueckue aeicTBuA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPH3HAKHM MaTEMAaTHYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHUH MEXAy TMOHATUAMH, (QOPMYIUpPOBATH OIpeNeieHHs] TMOHSATHH, yCTaHaBIUBATh
CYLIECTBEHHBIN MPHU3HAK KIacCU(UKAIMK, OCHOBAHUS Uil OOOOILICHHUS M CPaBHEHMS, KPUTEPUH
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPHHUMATh, (opMynupoBaTh U  NpeoOpa3oBbIBaTh  CYKICHUSA:  yTBEPAUTENbHBIE U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U O0ILME, YCIOBHBIE,

BBISIBIISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpEUHs B (pakTax, JaHHBIX,
HaOJIIOAEHUSAX W YTBEPXKICHUAX, IpeylaraTb KPUTEPUM JUIs BBIABJIECHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYMNIA;

Jle7laTh  BBIBOABI C  HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI 110 aHAJIOTUH;

MPOBOAUTH CaMOCTOSITENIBHO JOKa3aTebCTBA MaTeMAaTUYECKUX YTBEp)KIEHUM (mpsMble U OT
IIPOTUBHOI'0), BBICTpPAaWBaThb apPryMEHTAllMI0, IPUBOAUTH HPUMEPBl U  KOHTPIPUMEDSI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh croco0® pemieHus y4eOHOH 3amaum (CpaBHUMBAaTh HECKOJBKO BapHaHTOB peIICHUS,
BBIOMpATh HanboJee MOIXOIAIMIHUI ¢ YIETOM CaMOCTOSTEIBHO BBIICIIEHHBIX KPUTEPHEB).

Ba3oBbIe ncciienoBarejIbcKue 1eHCTBHUA:

UCIIONIB30BaTh BOMPOCHI KAk MCCIEAOBATENbCKUII HHCTPYMEHT TO3HAHUA, (POPMYIUPOBATH
BOMPOCHI, (UKCUPYIOIIME TPOTUBOpEUHE, MpoOJeMy, YCTaHAaBIMBATb HCKOMOE U JIaHHOE,
(bopMHUpPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIUI0, MHEHHE;

MPOBOJAUTH CAMOCTOSITEIBHO CIUIAHHUPOBAHHBIN SKCIEPUMEHT, UCCIEAOBAHUE IO YCTAHOBJIEHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO O0OBEKTa, SBJICHHUS, MTPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKTY
00BeKTaMU, SIBJICHUSMH, TIPOIECCAMH;

CaMOCTOSITENILHO  (POPMYJTUPOBAThL OOOOIICHHWS W BBIBOJBI IO pe3ysibTaTaM IPOBEAEHHOTO
Ha6JHO,Z[€HI/I$I, HUCCICOOBaHUsA, OLICHUBATH I[OCTOBepHOCTB HOJIy‘IeHHI:IX pe3y.HBTaTOB, BBIBOJIOB U
000011IeHMI;

MMPOTrHO3UPOBATH BO3MOXHOC PA3BUTHEC IMPOLCCCA, a4 TAKKC BbLIIBUIATb MPCAINOJIOXKCHUA O €ro
Pa3BUTHH B HOBBIX YCJIOBHUAX.

Paborta ¢ unopmanmeii:

BBISIBIIATH JA€(PUIIUTHI HHGOPMAINH, JaHHBIX, HEOOXOAMMBIX JIJIsi OTBETA HA BOMPOC U VIS PEIICHUS
3aa4y;

BbIOMpaTh UHPOPMAIUIO U3 UICTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATH MHPOPMALIUIO pa3IHYHBIX BUJOB U ()OPM IMPEICTABICHHUS;

CTPYKTYPHPOBaTh HH(POPMAIHMIO, NPEACTABIATE €€ B Pa3IM4YHBIX (GOpMax, HIUTIOCTPHUPOBATH
rpaduyuecky;

OILICHUBATh HAAEKHOCTh MH(POPMAIIMH 10 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.



KoMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUS
Oo0menue:

BOCIIPHHUMATh U (POPMYJIUPOBATh CYXJEHUS B COOTBETCTBHM C YCIOBHUSAMHU M LEISIMH OOIIEHUS,
SCHO, TOYHO, TPAMOTHO BBIpakaTh CBOK TOUYKY 3PEHMS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JaBaTb
MIOSICHEHUS 110 X0y PELICHUS 3a1a4l, KOMMEHTUPOBATh I0Jy4YCHHBIN PE3yJIbTaT;

B XOJie 00CYX/I€HHUS 3a]laBaTh BOMPOCHI MO CYIIECTBY 0OCYX/AaeMOil TeMbl, MPoOIeMbl, perraeMoi
3a/1aud, BBICKA3bIBATh WUJECH, HAIECJICHHBIE HA MOUCK PEIICHMS, COMOCTaBIIATh CBOU CYXIACHHUS C
CY)KIEHUSIMH JAPYTUX YYaCTHMKOB JAMajora, oOHapyXHBaThb pa3inyhe M CXOACTBO MO3UIUH, B
KOPPEKTHOH (popme hopMyIHpOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEACTABIATh  pe3yibTaThl PEIICHHMS  3aJadd, DKCIEPUMEHTAa, HCCIENOBAHUA, IPOEKTa,
CaMOCTOSITENIFHO BBIOMPATh (hOpMaT BBICTYIUICHHUS C Y4ETOM 3a]ad MPEe3eHTAllM U 0COOEHHOCTEH
ayIUTOPHH.

PerynsiTuBHbIE yHUBepCaJIbHbIE YUeOHbIE 1eiliCTBUS
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PELICHHUs 3a7ayM, BEIOUPATH CIIOCOO pelieHHs ¢ YYETOM MMEIOIIUXCS
pECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTb W KOPPEKTHPOBATH BapUaHThI
peleHnii ¢ y4éToM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb, IMOIUOHAJILHBIA HHTEJJIEKT:

BJIaJIeTh HAaBBIKAMHU I[1O3HABATENbHOM pe(dIeKCHMH KaK OCO3HAHHUs COBEPINAEMBIX JCUCTBHHA U
MBICIMTENBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAAETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yibTaTa pelIeHrs MaTeMaTUIeCKON 3a1a4u;

NPEeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPHU PEIICHUU 33Ja4l, BHOCUTbh KOPPEKTHUBbI
B ACATCIBHOCTL Ha OCHOBEC HOBBIX 06CTO$ITCJIBCTB, JaHHBbIX, HaﬁHeHHBIX OIJ_II/IGOK, BBISIBJICHHBIX
TPYAHOCTEMH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa IEH U YCIOBUSIM, OOBSICHATH MPUYHUHBI JOCTIKEHUS WIH
HEJOCTH)KEHUS Pe3yJbTaTOB JIEATENbHOCTH, HAXOAUTh OUIMOKY, JaBaTh OLEHKY HMPUOOpPETEHHOMY
OTIBITY.

CoBMecTHas HEATECJIbHOCTD:

MOHUMATh U HMCIIONB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAIbHONW paOOTHl IPU pEIIeHUH
y4eOHBIX 33/1a4, TPHHAMATh IETb COBMECTHOH JEATeNbHOCTH, IUIAHUPOBATh OPTaHH3aLUI0
COBMECTHOM paloTbl, pacmpeaensTb BUAbI padOT, JOrOBApHBATHCS, OOCYXKAATh IpoLecc |
pe3ynbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JTFOJICH;

Y4acTBOBATh B IPYMIIOBBIX (OpMax paboThl (00CYkAeHUs,, OOMEH MHEHH, «MO3TOBbIE IITYPMbI» U
WHBIC), BBIIOJIHATH CBOIO YacTh PabOTHl M KOOPIMHHUPOBATH CBOM JIEHCTBHUS C APYTMMHU WICHAMH
KOMaH[bl, OLEHHBATh KayecTBO CBOEro BKJaJa B OOMMH MNPOAYKT IO KPUTEPHUSM,
c(OpMyITUPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSL.

I[Inanupyemblie npeaMeTHbIE Pe3yJbTAThI

OCBOCHHS KypCa MATEMATHKHU HA YIJ1y0JIeHHOM YyPOBHE

K xonyy obvuenus e 11 Knacce 06yuarowuiics noavyum _caeoviouue npeomemuble pes3vibmambl 1o
0MOEIbHbIM meMam paboyell npozpammol Y4ebHo20 Kypca «Anzebpa u nayaiq Mamemamuyecko20
aHAIU3AY:

Yucaa ¥ BLIYUCIEHUS

CBOOOJIHO ONEpUpPOBaTh MOHATHAMHU: HATYpaJlbHOE M 1I€J0€ YHMCIO, MHOXKECTBA HATYpaJbHBIX U
LENbIX YMCEJ, WCIO0JIb30BaTh MHpu3HAaKkU JenuMocTtH nenbix yucen, HOJ[ u HOK wnatypanbhbix
4uCell U1 peLeHus 3a1a4, IPUMEHATh anroput™ Eskinaa;



CBO6OI[HO OIICPHUPOBATHL IMOHATHEM OCTATKa IO MOIOYJIIO, 3alMCbIBATL HATYpPaJbHBIC 4YHCIIa B
Pa3IWMYHBIX MMO3UIIUOHHBIX CUCTEMAX CUHHUCIICHUS

CBOOOJTHO OMEpPUPOBATH IMOHATUSMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMIUIEKCHBIX YHCEl,
MIPEJICTaBIISITh KOMIUIEKCHBIE YHCTIa B anre0panyeckoil 1 TPUrOHOMETpUYEeCKoi opMe, BHIMOTHSITD
apupMeTHYECKHe oNepaly ¢ HUIMU M U300pakaTh Ha KOOPIMHATHOM IIIOCKOCTH.

YpaBHeHUsI 1 HEPABEHCTBA:

CBO60,£[HO ONCpUpOBaTh TMOHATHAMU: HPPALHUOHAIIBHBIC, IIOKA3aTCJIbHBIC U norapn(anquKHe
HEPABCHCTBA, HAXOJAUTH UX PCUICHUS C ITIOMOIIBIO PABHOCHJIBHBIX IIEPEXOI0B;

OCYILECTBIISATH OTOOP KOPHEH NMPH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHITh HEOOXOAUMbIE
(bOopMyIIBI IS pEIICHUsI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOZHO OINEpUpPOBaTh MOHATHSAMH: CHCTEMa M COBOKYIHOCTh YpaBHEHHH U HEPaBEHCTB,
PaBHOCUJIBHBIE CHCTEMbl U CHUCTEMBI-CIIE/ICTBUSI, HAXOJUTh PELICHUSI CUCTEMbl M COBOKYIHOCTEH
paloHaNbHbBIX, HPPALMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHUIN 1 HEPABEHCTB;

pemiate  paluoHaIbHBIC,  HMPpPALMOHANBHBIC,  TOKa3aTellbHbIC,  JIOTApUPMUYECKHE U
TPUTOHOMETPUUYECKHE YPAaBHEHUSI U HEPABEHCTBA, COJEepKalllke MOYJIA U TTapaMeTphl;

OPUMEHSTh Tpaduyeckre MeTOIbl JUIS pEIleHHs YpaBHEHWH W HEPaBEHCTB, a TaKXkKe 3a1ad C
napaMeTpamu;

MOJICJIUPOBATh peajbHbIE CUTYallMH Ha SI3bIKE alreOpbl, COCTaBJIATH BBIPAKEHHs, YpaBHEHUS,
HEPaBEHCTBA M MUX CHUCTEMBl II0 YCIOBHMIO 3aJa4M, HCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM arnapaTa ajareopbl, HHTEPIPETUPOBATH MOJIyUYEHHBIN pe3ybTar.

DOyHKUUM U TPAaPUKH:

CTPOUTHh TpaUKU KOMITO3UIUK (YHKIMH C TIOMOIIBIO JIEMEHTAPHOTO WCCIICIOBAHMS U CBOMCTB
KOMIO3UINH IBYX (DYHKIIHA;

CTPOUTH T€OMETPUIECKIE 00pa3bl ypaBHEHUI 1 HEPABEHCTB HA KOOPIUHATHOMN TUIOCKOCTH;
CBOOOJTHO OTIEPUPOBATH MOHATUAMU: TPAPUKHA TPUTOHOMETPUIECKUX (PYHKITUH;

MMPUMCHSATH (bYHKI_[I/II/I AJIL MOACTIUPOBAHUA U UCCIICAOBAaHUA PCAJILHBIX MTPOILECCOB.

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

HCIIOJIB30BaTh NPOU3BOJHYIO IJI UCCIICAOBAHUA (bYHKI_[I/II/I Ha MOHOTOHHOCTb U OKCTPEMYMBI;
HAXOJIUTh HaNOOJIbIIIee U HAMMEHbIIIee 3HAUCHHsI (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

UCIIOJIb30BaTh MPOM3BOIHYIO /ISl HAXOXKACHUS HAMIYYIIEro pelieHHs B IPUKIIAIHBIX, B TOM YHCIIe
COIMAJIbHO-9)KOHOMUYECKUX, 33/a4ax, JUId OINpeNeNieHHs CKOPOCTH M YCKOPEHHs Ipolecca,
3aJaHHOTO (POPMYJIOH UK IrpaduKOM;

CBOOOJHO OINEPUPOBATh TOHATHSAMH: IEPBOOOpPA3HAS, ONPEICIICHHBIM HHTErpaj, HaXOIUTh
NepBOOOpa3HbIe 3JEMEHTapHBIX (YHKIMA ¥ BBYUCIATH HHTErpan mno ¢opmyne HpioToHa-
JletiOHuma;

HAXOAWTH IJIOMIAJN TIOCKUX GUTYP U OOBEMBI TENT ¢ TOMOIIBIO MHTETPANIa;

UMETh TPEACTaBICHHE O MaTeMaTHYecKOM MOJCITUPOBAHMMA HAa TpPUMEpPE COCTABIICHHS
mudhepeHIMaTbHBIX YPaBHEHHI,

pe€maTh NpUKIAAHBIC 3aga4u, B TOM YHCJIC COIUATIbHO-O3KOHOMUYECKOI'0 U (bI/I3I/ILI€CKOFO XapakTepa,
cpeaAcTBaMu MaTCMAaTUICCKOI'0 aHaJIn3a.

K xonyy 11 xknacca obyuarowuiica nonyyum ciedyiouue npeoMemuule pe3vibmanmbvl H0 2e0MempuL.:

00yYaromuncs: Hay4InuTCst:



CBOOOJTHO OTIEPHPOBATH MOHATHIMM, CB3aHHBIMHU C LMJIMHAPUIECKOHN, KOHMUECKON U ChepruIecKoit
MMOBEPXHOCTSAMHU, OOBSICHATH CITIOCOOBI TTOJTyYEHNS,

ONEepPHUPOBATH TMOHATUSMH, CBA3aHHBIMU C TEJIaMU BpAIICHUS: LWIMHAPOM, KOHYCOM, cepoil u
1apoM;

pacrio3HaBaTh Tella BpalleHus (IHIUHIpP, KOHYC, cdepa U map) U OOBSACHITH CIOCOOBI MOITy4YEeHUs
TeJI BpaLLCHHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PACHOJIOKEHNE CPephl U MIIOCKOCTH;

BBIUUCIIATh BEIMYUHBI 3JEMEHTOB MHOTOTPAHHUKOB M Tel BpallleHHs, OO0bEMBI M IUIOIIAAH
MOBEPXHOCTEl MHOTOTPAHHUKOB M TEJl BPALCHHUS, TEOMETPUYECKHX TeJl C IPUMEHEHHEM (opMyT;
CBOOOJTHO OMEpUpPOBATh MOHATUSAMH, CBA3aHHBIMH C KOMOMHALMSAMHU Tel BpallCHUs U
MHOTOTPAaHHMKOB: MHOTOTpaHHMK, BIUCAHHBIA B cdepy M ommcaHHBIH OKoJO cdepbl, cdepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILLCHUS;

BBIUUCIISATH COOTHOLICHUSI MEXY TUIOINAASIMUA TOBEPXHOCTEH 1 00BbEMaMu OAOOHBIX TeEl;
n300pakaTh M3y4aemble (QUTYPHI, BBIMOTHATH (BBIHOCHBIC) IIJIOCKHE YEPTEXKU W3 PHUCYHKOB
HPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHs TEJ BpaILlCHHS;
U3BJEKaTh, MHTEPIPETHUPOBATh M MPeoOpa3oBbIBaTh HHPOPMALMIO O HPOCTPAHCTBEHHBIX
reoMeTpruecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJIHO ONEPHUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEpAIK Ha/l BEKTOPaMH;

3a1aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOI CUCTEME KOOP/MHAT;

pemaTb T€OMETPUYECKHE 33Jaydl Ha BBIUMCIIEHHE YIJIOB MEXIY NPSMBIMH M IUIOCKOCTSMH,
BBIUMCIICHHE PACCTOSTHUM OT TOYKM [0 IIOCKOCTH, B LI€JIOM, Ha TPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia MPH PELICHHUH;

CBOOOJIHO ONEPHPOBATH MOHATUAMM, CBA3aHHBIMU C JIBUKEHHUEM B IPOCTPAHCTBE, 3HATh CBOWCTBA
JBYKCHHH;

BBINOJIHATh M300pa)K€HWs MHOTOIPAaHHUKOM M Tell BpallleHWs MpH MapajuleIbHOM IIepeHoce,
LEHTPAJIBHOM CHUMMETPUHM, 3C€pKAJIBHOW CUMMETPUHM, IIpU IOBOPOTE BOKPYT  IPSIMOW,
npeoOpa3oBaHusl OO0,

CTPOUTH CEUEHHMsI MHOTOTPAHHUKOB M TEJl BpAILCHWS: CEUYEHHUS MWIMHIApa (MapajuiebHO |
NEPIEHUKYJIIPHO OCH), CEYEeHHUs KOHyca (MapajulelbHOE OCHOBAHMIO M MPOXOAALIee uepes
BEpILNHY ), CEYEHHUS 11apa;

UCIIOJIb30BaTh METO/IbI IOCTPOEHHSI CEYEHUI: METO/ CIIEI0B, METO/ BHYTPEHHETO IPOCKTUPOBAHNS,
METOJ IIePEeHOCca CEKyIIeH MIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPIKICHNUS;

NPUMEHSTh TeOMeTpHUYecKre (DaKThl JJIs PELICHUs CTEPEOMETPHUUECKUX 3aiad, MPeroIararoinx
HECKOJIbKO IIaroB PELCHUs, €CIIU YCIOBUS IPUMEHEHMs 3a/1aHbl B IBHOW M HESIBHOU (opMe;
pemaTh 3aJauu Ha J0Ka3aTebCTBO MaTeMaTHYECKUX OTHOLICHUN M HAaXOXKJICHHE TeOMETPUUYECKUX
BEJIMYMH;

INPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI NPU pEIICHUH
CTEpEOMETPUYECKHUX 3a/1a4;

INPUMEHSTD MOJTyYeHHbIE 3HAHUS Ha MPaKTHKe: CPAaBHUBATh, AHAJTM3HPOBATH U OLIEHUBAThH pPeajbHbIC
CUTyalluH, NMPUMEHATh HU3yYEHHBIE MOHATHUSA, TEOPEMBI, CBOICTBAa B IpOLECCE MOUCKA PEIICHHS
MaTeMaTHYeCKu c(HOpMyJIMpPOBAaHHON MPOOJIEMBbl, MOJAEIHPOBATh pPEAIbHBIE CHTYallud Ha S3bIKE
TreOMETPHUH, UCCIIE0BaTh NOCTPOSHHBIE MOJEIN C HCIOJIb30BAHHMEM I'€OMETPUUYECKUX MOHATHH U
TEOpeM, ammapara aiaredpbl, pemaTb MPAaKTUYECKUE 3a/auyd, CBS3aHHbIE C HAXOXKICHHEM
reOMETPUUYECKUX BEIHYUH;

UMETb TPEACTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHS T'€OMETPUH KaK COCTAaBHOW YacTH
(dyHIaMeHTa pa3BUTHsI TEXHOJOTHI.

COJAEP)KAHUE OBYYEHUA
Anzebpa u nauana mamemamuiecKko2o0 aHaIU3a
Ypasuenus u nepasencmea
CucreMa M COBOKYIIHOCTb YPaBHEHMH M HEpPAaBEHCTB. PaBHOCHIBHBIE CHCTEMBl M CHCTEMBI-
CleCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.




OT100p KOpHEW TPUTOHOMETPHUUECKUX YPAaBHEHUN C MOMOIIBI0 TPUTOHOMETPHUYECKONW OKPY>KHOCTH.
Penienne TpUroHOMETpUUYECKUX HEPABEHCTB.

OcHOBHBIE METOZBI pEUICHUs MOKa3aTeIbHBIX U JOrapupMHUUecKMX HepaBeHCTB. (OCHOBHBIE
METO/Ibl PEIIECHUS UPPAMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PELICHUS CHCTEM M COBOKYIHOCTEH palMOHAJIbHBIX, HpPPALOHAIbHBIX,
MOKa3aTeIbHbIX U JIOTapU(PMUUECKUX YPABHEHHH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaAMHU.

IIpuMeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHMYECKHX 3a1ad M 3a7ad U3
Pa3INYHBIX 00IacTe HAYKH U PeaNbHOM KU3HH, MHTEPIPETALUS NOTYUSHHBIX Pe3yJIbTaToB.
Dyuxkyuu u zpaguxu

I'papux xomnosuumu QyHkuuil. ['eomerpuueckue oO0Opa3bl ypaBHEHHII M HEpaBEHCTB Ha
KOOPAMHATHOW IJIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpadUKH.

I'paduueckue MeTob! pelIeHNs] ypaBHEHUH 1 HepaBeHCTB. [ paduueckue MeTo bl peleHns 3aad C
napaMeTpamH.

Hcnonb3oBanue rpaukoB (QyHKIMH U1 MCCIEIOBAHUS IPOLIECCOB M 3aBHCUMOCTEH, KOTOPbIE
BO3HHKAIOT IPH PELICHUH 3aja4y U3 IPYTHX YUeOHBIX IPEIMETOB U PeaIbHOM JKU3HU.

Hauana mamemamuueckozo ananusa

[IpuMeHeHHEe TPOU3BOMHOW K HCCIENOBAaHUIO (YHKUMH HAa MOHOTOHHOCTH U OSKCTPEMYMBI.
HaxoxneHne HauOobIIero 1 HAMMEHBIIETo 3HaYeHNH HeNPEPhIBHON (PyHKIIMM HA OTpe3Ke.
IIpuMeHeHre MPOU3BOJHON JUIsl HAXOKIEHHSI HAWIYyUYlIero pelIeHNs] B IPUKIAIHBIX 3a7adax, JUis
OIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3aJaHHOro (popMyI1oi niiu rpauKoM.
[TepBooOpasHasi, OCHOBHOE CBOWCTBO NepBooOpa3HbiX. [lepBooOpas3Hbie 37eMEeHTapHBIX (YHKIUH.
[TpaBuia HaX0XKJEHUS IEPBOOOPA3HBIX.

WHurerpan. lI'eoMeTpu4ecKUi CMBICI HHTErpaja. BbIYKMCIIEHHE OIPENEIEHHOI0 HHTErpana Io
dbopmyne Herorona—JIeiibaua.

[TpumeHeHne UHTErpaja A HaXOXKICHUS IUIomaneil Iiockux Guryp u o0bEMOB reOMETPUIECKUX
TeN.

[Tpumeps! pemenuii qudQepeHnaibHbIX ypaBHeHHH. MaTeMaTnueckoe MOICTTMPOBAHUE PEalIbHBIX
MIPOIIECCOB € MOMOIIIBIO Au(dHepeHITnaTbHbIX YPaBHEHUH.

I'eomempus

Tena epawenusn

[TonsTus: MUIMHAPUYECKAs MOBEPXHOCTh, KOHMYECKAsl MOBEPXHOCTh, cheprueckasi MOBEPXHOCTH,
oOpasyromue noBepxHocTei. Tena BpamieHus: HUIMHAP, KOHYC, YCeU€HHBIH KOHYC, cdepa, map.
B3anMHoe pacmonokenue chepbl U TIIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o0paxenue
TEJ BpallleHHs Ha TUIOCKOCTH. Pa3BEpTka nunuHapa u konyca. CuMMeTpus cephl 1 mapa.

O0béM. OcHOBHBIE CcBOlicTBAa 00BEMOB Tein. Teopema 00 00bEME TPSIMOYTOJBHOTO
napajuienenunena u ciueActBus u3 He€. OO0bEM TPSIMONM W HAKIOHHOW TPHU3MBI, MUIUHJpA,
nupaMubl U KoHyca. O0bEM 11apa U apoBOro CerMEHTa.

KoMOuHanmy Ten BpalieHus W MHOTOTpPaHHUKOB. [Ipu3ma, BHHMCAaHHAs B LWIHHIP, OMHCAHHAS
okonmo mmnuHApa. llepeceuenue cdepsl M mapa c miaockocteio. Kacanume mapa u cdepbl
TUIOCKOCThIO. [lOHSITHE MHOTOTpaHHHMKA, ONMHCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHOH B
MHOTOIPAHHMK WJIU TEJIO BPAICHMUS.

[Tnomanps MOBEPXHOCTH UWIMHIpA, KOHyca, Iulomanab cdepsl um e uyacteid. Ilogobue B
npoctpancTBe.  OTHOIIeHWE  O00BEMOB, IIIOMIAJEH  TOBEPXHOCTEH  MOMOOHBIX  uryp.
[IpeoOpazoBanue moAOOHMs, TOMOTETHs. PemieHue 3amad Ha IJIOCKOCTH C HCIOIh30BaHHEM
CTEPEOMETPUYECKUX METO/IOB.

[locTpoeHne ceyeHU MHOTOIPAHHUKOB W TeJl BpalIeHUs: CEUEHUS LWIMHApa (mapajuiesibHO U
NEPIEHIUKYISIPHO OCH), CEUeHHUs KOHyca (MapajuleibHOE OCHOBAHHIO W TPOXOAsIee uepe3
BEpUIMHY), CEUEHUs IIapa, METOJbl MOCTPOCHMS CEUYEHHIl: METOJ CIIEJ0B, METOJl BHYTPEHHErO
MIPOEKTUPOBAHMS, METOJ] IEPEHOCA CEKYILEN MIIIOCKOCTH.




Bexkmoput u koopounamot 6 npocmpancmee

Bektopel B mpocTpaHCTBE.

Onepanuu HajJ BEKTOpamMu. BeKTOpHOE YMHOXEHHE BEKTOPOB.

CBolicTBa BEKTOPHOTO YMHO€HHUs. IIpsMoyrospHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunater BekTopa. PasmokeHue BekTopa mo 0Oasucy. KoopaMHAaTHOBEKTOPHBIH METOJ TMpH
PEIICHUH T€OMETPUUECKUX 3a/ad.
Heusicenun ¢ npocmpancmee

JBuxenust mpoctpancTBa. OtoOpaxkeHus. JIBmwkeHuss W paBeHCTBO Quryp. OOmue cBOHCTBa
JIBWKEHUW. Buapl NBWXKEHUI: HapajuleNbHbIA TMEPEHOC, LEHTpabHAsi CUMMETPUs, 3€pKajbHas
CUMMETpHS, IOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanust mogoous.

TemaTHyeckoe MIAHUPOBAHUE € Y4€TOM padoyeil MPorpaMmMbl BOCIMTAHUS
U MPUMEHEHUS YJIeKTPOHHO-00Pa30BaTeIbLHBIX PECypPCOB.

Aﬂzeﬂpa U Hauaia mamemamuuecKozo anaiusa

Kommyectso wacos DNeKTPOHHEIE IU(PPOBEIE
o Paznen KoHTposnbHbIe obpazoBaTenbHbIe
n/n Bcero paGOTEI pecypcsl
1 [ToBTOpEeHME 5 1
Oynkuun. [IpounsBoansie. https://resh.edu.ru
2 60 4
WHTerpaibl
VYpasuenus. HepaBeHcTaa. https://resh.edu.ru
3 57 3
CucremMsl
4 Hrorosoe noBTOpeHUE 14 1
Bcero 136 9
T'eomempus
KonuuecTtBo uacoB
No DNeKTpOHHBIE IU(PPOBHIE
n/n Paznen B KonTtponkneie 0o0pa3oBaTeNbHbIE PECYPChHI
paboThI
1 IToBTOpEHUE 3
) T —— 16 1 https://lesson.edu.ru/02.3/11
AP Y P https://resh.edu.ru/subject/17/11/
https://lesson.edu.ru/02.3/11
3 | OowemsiTen 17 ! https://resh edu.rw/subject/17/11/
4 BeKTODLL B [IPOCTOAHCTES 6 https://lesson.edu.ru/02.3/11
p pocip https://resh.edu.ru/subject/17/11/
5 MeTto KOOpAMHAT B 15 1 https://lesson.edu.ru/02.3/11
pocTpaHcTBe. JIBYKeHUs https://resh.edu.ru/subject/17/11/
6 HToroBoe noBTOpEeHHE 11
Bcero 68 3
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