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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIUILINH €CTECTBEHHO -HAYYHOU
HaIIPaBJIIEHHOCTH M MPEAMETOB I'yMaHUTapHOro ILukia. [IOCKOJIbKY JIOrM4ecKOe MBIIIICHHE,
dbopmupyeMoe TpU  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW NpPU pElIeHUU
r€OMETPUYECKUX 3aJla4y, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIOTE3bl HEMNOCPEICTBEHHO
HCIOJIb3YIOTCS IPU PEIICHUH 33Ja4 €CTECTBEHHO-HAy4yHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus: nmporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOin€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydarolmuxcs MpU HU3YyYEHHM T'€OMETPUH, Kak
COCTaBJIsifOLIEH mpeaMeTHol oOnactu «MaremaTuka U MHPOpMaTHKa» yepe3 obecrneueHue
BO3MOXHOCTH IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, celM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTOo MNpo(eccrOHalIbHOTO
o0pa3oBaHUs, CBSI3aHHOTO C UCTIOJIb30BaHUEM MATEMATHUKH.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reOMEeTpUU Ha yriyOJaEHHOM ypOBHE, PaCHIMPSIOIIUMU
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUs O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYphl U
(hopMHpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

(¢bopMHpoBaHHE TPEACTAaBIECHUS O MPOCTPAHCTBEHHBIX (UTrypaX KaK O BaKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh UM MU3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHpa, 3HaHHE NOHATHHHOrO ammapara 1o pasaeny «CrepeoMeTpusd» yueOHOTo
Kypca reOMeTpHUu;

(bopMupoBaHHE yMEHHs BJIAZIETh OCHOBHBIMM MOHATUSIMHU O IMPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpPMyd M YMEHHE HUX NPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh HAa YEPTEXKaxX, MOJENAX M B pEaJbHOM MHpE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

¢dbopmupoBanue HOHUMAaHHUs BO3MOXHOCTH aKCMOMAaTHYECKOTO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (GpopMHUpOBaHHE MOHMMAHUS POJU AKCHOMATHKHM IIPH IMPOBEICHUU
paccyxJIeHU;

¢dbopMupoBaHME YMEHMs BIAJIETh METOJAMHU JI0Ka3aTeIbCTB M AJITOPUTMOB pEIIEHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTENIbHbIE PACCY)KICHHS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM coJepKaHueM, (OopMHUpOBaHUE
IPEJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeNbCTB MpPU OOOCHOBAHUMM MaTEMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETYKTUBHBIX PAaCCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, NO3HABATEIIbHOM aKTUBHOCTH, HCCIEI0BATENbCKUX YMEHUH, KPUTHYHOCTU
MBIIIJIEHNS], UHTEPECA K U3YUYEHUIO T€OMETPHH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHM: YMEHHUs
pacro3HaBaTh IPOSIBICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYallMsIX UM MPU U3YYEHHM JPYTUX YU4eOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEN W 3aKOHOMEPHOCTEHW, MOJEIMPOBAHUS pPEAIBbHBIX CUTYyallUd, HCCIEI0BAaHUS
IIOCTPOEHHBIX MOJEIEH, UHTEPIPETALIUH ITOTYYEHHBIX PE3YIbTATOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Knaccax sBisorcs: «lIpsMble M TUIOCKOCTH B TPOCTpaHCTBE», «MHOrorpanHuku», «Tema
BpaleHus», «BEeKTOpbI U KOOPAMHATHI B TPOCTPAHCTBEY, «/IBHKEHUS B IIPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayOonéHHOM ypoBHe oOy4yeHust B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
®enepanbHON pabouell MporpaMmsbl, paclpenea€HHbIM [0 ToAaM 00y4eHUsI, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSMM M HaBbIKAMU IIOCJIEJI0BATEIbHO U TMOCTYNATEIbHO, C COONIOACHHWEM MPHUHIIMIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIIyOIEHHOM yPOBHE MO3BOJISET:

co3/laTh yCIOBHA s qudQepeHnnanun oO0ydeHus, TOCTPOCHHS WHIUBUIYaTbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH OOYYarOIMUXCS K MPOJOJKEHUI0 U3yYeHUS MaTeMaTUKH C y4€TOM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHUEM.

Ha usydenne ydeOHOro Kypca «l'eomerpusi» Ha yriiyOJ€éHHOM ypoBHE oTBomuTcs 204
gaca: B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Heneoio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3aumHoe pacnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
cKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MNpsAMOM W IIockocTu. [lapamnenbHoe M LEHTpaJbHOE
MPOEKTUpOBaHUE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapalICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue guryp B mapajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy HpsIMBIMU B IpocTpaHcTBe. IlapanmienbHOCTh MIIOCKOCTEN: MapaijiesibHble IUIOCKOCTH,
CBOICTBa NapaJuleIbHbIX IUIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpad/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISPHBIC TPSMBIE B
MPOCTPAHCTBE, MpSMbIE MapajUlelibHble W MEPHEeHIUKYISIpHblE K IUIOCKOCTH, MpPU3HAK
MEPIEHIUKYIISIPHOCTA IPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOM NEepHeHAUKYJIIPHON
miockocTu. OpTOroHanbHOE NMpOeKTHpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI 10 MIOCKOCTH, MPOEKIUsS PUTyphl HA TUIOCKOCTb.
[TepieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IJIOCKOCTeH. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTriabl B IPOCTPAHCTBE: YroJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YroJ JBYIpaHHOTO yrija. TpéxrpaHHbli WU MHOTrOrpaHsHble yribl. CBOWCTBA IUIOCKHX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKHN

Bunbl MHOrorpaHHMKOB, pa3BEpTKa MHororpaHHuka. [Ipusma: n-yronapHas mnpusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBasi M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYrOJIbHBIM Mapajulesienunes] W ero cpoicrBa. Kparwailiime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi MUpaMu/a, MpaBUibHAsA U yceu€HHas mupaMusl. CBoiicTBa pédep u OOKOBBIX TpaHeit
MpaBUJIbHOM mnupaMubl. I[IpaBuibHbIE MHOTOIpaHHUKH: IMPAaBWIbHAs NMpU3Ma M IpaBUJIbHAs
nMpaMuia, mpaBuibHas TPEyroiabHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3JIp, NOJAEKA3AP U UKOCAIP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTH U TMOJHOW MOBEPXHOCTH MPSMOM NPHU3MBI, IUIOIIaJb OCHOBAHUM, Teopema O
OOKOBOW MOBEPXHOCTH MpsMOW mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH
MpaBUIILHOM TUPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajielenuneaa, CUMMETpUs
MPaBUJIbHBIX [IPU3M, CHMMETPHUSI PABUIIBHOW MUPAMUIBL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE U TMPOTUBOIOJIOXKHO HAMpPABICHHbIE BEKTOpbl. PaBeHCTBO



BEKTOpOB. [IeHCTBUS C BEKTOpaMM: CIIO)KEHHE U BBIYUTAHME BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOpPOB, YMHOXEHHE BeKkTOopa Ha uucio. CBoiicTBa cllo)KeHHMsI BeKTopoB. (BolicTBa
YMHOJKEHUSI BeKTopa Ha uyucio. [loHsaTue komiuiaHapHsle BeKTOpbl. [Ipu3Hak komIuiaHapHOCTH
Tpéx BekTopoB. llpaBwio mapamnenenunena. Teopema O pas3noKeHHMM BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTOopaMm. IlpsiMoyrosibHas cucrtema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJIMHATaAMH BEKTOpPAa M KOOpAMHATaMHU TOYEK. YTOJI
Mexay BekropaMmu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOYyJaroIerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHA POCCHICKOIrO OOIECTBa, MPEJCTABIEHUE O MaTeMaTHYECKHUX OCHOBax
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHUH, NpPOLEAYp TpakIaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHWE B3aMMOJECWCTBOBATh C COLMAIbHBIMM WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpuoTHYecKoe BOCIIMTAHHUE:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKON IIKOJbI, UCMOJb30BAHUE ITHUX IOCTH)KEHUH B
JPYrux HayKax, TEXHOJIOTUAX, cpepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JyXOBHBIX IIEHHOCTEH  pOCCHMHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HAayKd U JAEATEIbHOCTHbIO Y4EHOIO, OCO3HAHME JIMYHOTO BKJIa/Ja B IMOCTPOECHUE
YCTOMYHMBOTO OYAYIIETo;

4) acTeTHYeCKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHHH, pPACCY)KICHUH, BOCHPHUHUMYHUBOCTh K
MaT€MAaTHUYECKUM aClEeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHIA U OTAbIXA, peryispHas Gpuanveckas akTUBHOCTD ),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) Tpya0oBOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIO0US, HUHTEPEC K Pa3Iu4HbIM cdepam
npodeccuoHAbHON EATENIbHOCTH, CBA3aHHBIM C MAaTEMAaTHKOW U €€ MPUIIOKEHHUSIMHU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
r00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpHeHTalus Ha  [pHMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpefpl, MIaHUPOBAaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI JIs1 OKPYKAIOLIEH Cpeapl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE SA3bIKOM MATEMAaTUKH U MAaTEMAaTUYECKOHN KYJIBTYPOU KaK CpPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHMBeEpPCAJbHbIE YueOHbIE el CTBUS

ba3oBble jornueckue neicTBUs:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX 06T)€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUAMH, (QOPMYIUPOBATH ONpEACNeHUs TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KPUTEPUHU TIPOBOIMMOTO aHAIN3A;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOPa30BHIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YHACTHBIC U O6H.[I/Ie, YCJIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3W W IIPOTUBOPCUUA B @aKTax,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBECPKIACHUAX, npeajaraTtb KPpUTECpUHU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpPAUBAaTh AapryMEHTAlMIO, NPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoyiee MOAXOMAMIMM € Yy4€TOM CaMOCTOSITENIBHO BBIJIECIIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKU MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiaeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MMO3UIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITENILHO ~ CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJIBI 10 pe3yJibTaTaM MPOBEIEHHOTO
HaOIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmei:

BBISIBIIAATH IeUIIUTHI UHPOPMAIIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMIPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PAa3WYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPYKTYpUpOBaTh  HMHGOpPMAIMIO, TMPEICTaBIATH €€ B  pasauuHbIX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Jie 00CYXIEHHUS 3aJaBaTh BOTPOCHI IO CYIIECTBY OOCYXKIAeMOW TEeMBI, MPOOIIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HMACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Juajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
TIO3UIIHIA, B KOPPEKTHOU (hopme popMyTupOBaTH pa3HOTIIACHUS, CBOM BO3PAKEHIS,

OpEACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3eHTaluu U
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHblEe YyHUBEpCcabHbIEe YUeOHbIE NeHCTBUSA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHHs 3aJadd, BBIOMpaTh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YJMOLMOHAJILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATEIILHON pe(uIeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJabTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTh IPU PEIICHUH 3324, BHOCHUTh
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMOKEHUSI WM HEAOCTHXKEHHsI pe3ylIbTaTOB JESATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1€JIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allil0 COBMECTHOM paloOThl, pacmpenenarb BHJbI padOT, TOrOBAPUBATHCSA, OOCYXKIATh
IpoIeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCYKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U KOOPIUMHHPOBATH CBOU JECUCTBUS C
JIPYrUMHM 4IEHAMH KOMAaH/bl, OLIEHUMBaTh KAayecTBO CBOEro BKJaJa B OOLIMI MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xoniy 10 kjaacca oOydaronuiicss HayIuTCs:

cBOOOTHO ONEPUPOBATH OCHOBHBIMH TMOHATHSAMHU CTEPEOMETPUH IIPH PEIICHUH 33134 U
IIPOBEJICHUY MaTEMAaTUYECKUX PACCYKICHUM;

IPUMEHATh AaKCHUOMBl CTEPEOMETPUM M  CIEACTBUA W3 HUX I[pPU  PELICHUU
r€OMETPUUECKUX 3a/1a4;

KJIaccu(UIMpPOBaTh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIOCKOCTBIO;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU, CBI3aHHBIMHU C MHOTOTpaHHUKAMHU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOIOIPAHHUKOB (IpHU3Ma, MHUpaMHJA,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJlacCU(PHUKAINN;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBS3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MapalleNIbHOE, LIEHTPAJIbHOE U OPTOrOHAIbHOE MIPOEKTUPOBaHUE GUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHMsS] MHOTOIPAHHUKOB Pa3IMYHBIMU METO/AaMHU, BBIIOJHATH (BHIHOCHBIEC)
IUIOCKHE YepTEeXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXY, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIIAJM IOBEPXHOCTEH MHOTOIPaHHMKOB (IIpU3Ma, IHPaMUAA),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (hOpMYIT;

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (QUTYPBI;

cBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATE ACHCTBUS HaJl BEKTOPaMH;

pelmaTh 3aJa4d Ha J0Ka3aTeIbCTBO MATEeMATUYECKUX OTHOLICHUH M HaxXOXKJIEHHE
IreOMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHbIE METOAbl IPU  PELICHUU
MaTeMAaTUYECKUX 3a/]1a4 HOBBIIIEHHOI'O ¥ BBICOKOI'O YPOBHS CJIOKHOCTH;

IPUMEHATH NIPOCTENIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3a/1a4;

U3BJIEKATh, peoOpa3oBbIBATH U UHTEPIPETUPOBATH uHbOpMaLIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MPEJCTABICHHYD Ha 4YepTeXax U
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHHUSA Ha I[PAKTUKE: CpPaBHMBATh U AHAIW3UPOBATh
peaJIbHbIE CUTYallUH, NMPUMEHSTh W3YYEHHBIE MOHATHS B MPOLECCE MOMUCKA PEIICHHUS
MaTeMaTH4ecku cHhopMyIMpoBaHHON MPOOIEMbI, MOJIEINPOBATh peajibHble CUTYallUuu
Ha A3BIKE TE€OMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM
reOMETPUYECKUX TMOHATHM M TeopeM, amnmapara ainreOphl, peliaTh MPaKTUYeCKHe
3aJ1a4M, CBS3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKUX BEJINYMH;

UMETh TPEACTaBIE€HUS 00 OCHOBHBIX JTanax pa3BUTUS I'€OMETPUH KaK COCTAaBHOU
JacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 2
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTH MPSIMBIX U o5 1
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHuKH 7
7 BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA

[TonATHA cTepeomMeTpHuM: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX IIPAMBIX
(OTpe3KOoB), CEpeIMHBI OTPE3Ka

[MonsiTus: MepeceKaronmecs MmIOCKOCTH,
MIePeCceKarOIINEecs MPsMasi M IIOCKOCTB;
MOJTYITPOCTPAHCTBO

[TonsiTHs: MepeceKaronuecs MmIoCKOCTH,
nepeceKaroIuecs npsimasi ¥ mioCKOCTh;
MIOJIYIPOCTPAHCTBO

MHuororpaHHUKu, U300pa>keHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

Bxonnas kouTposibHas paboTa

AKXCHUOMEI CTCPpCOMCTPUHU U IICPBLIC
CICOCTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX. CnocoObI 3aJaHus




MPAMBIX U IUIOCKOCTEN B MPOCTPAHCTBE.
O0603Ha4eHuUs MPSMBIX U TUIOCKOCTEH

10

N300pakenue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEPE3 UX
peopa. M3o0pakeHHEe TIepeceUcHIs
IIOJTy4EHHBIX IJIOCKOCTEN. PackpamuBanue
MTOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETaMU

11

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenune nepeceueHust
ITOJTYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

12

N300paxkenue ceueHnit nupamubl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEepPE3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MOJIYYCHHBIX MJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMH LIBETaMU

13

N3obpaxenne ceueHnit mupaMu b, Kyda u
MPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

14

Mertoa cneaoB Jyisi TOCTPOSHUS CEUCHUIT

15

Merton cnenoB sl MOCTPOEHUS CEUCHUH.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IIOCKOCTEH

16

Merton cieoB ISl TOCTPOSHUS CEUSHUI.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IIJIOCKOCTEMN

17

ITocTpoenue ceuenuii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alKCh LIaroB
IIOCTPOECHUs




18

[TocTpoeHue ceueHuit B mupamue, Kyoe
o Tpém Toukam Ha pébpax. Coznanue
BBIHOCHBIX ‘IepTe)KefI " 3aIl1iCh II1aroB
MTOCTPOCHHMS

19

[TocTpoenue ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh II1aroB
MTOCTPOCHUS

20

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MTOCTPOCHUS

21

[ToBTOpenune mnanumerpun: Teopema o
MIPOMOPLIMOHANBHBIX oTpe3kax. [lonobue
TPEYTrOJBbHUKOB

22

[ToBTOopenue nmnanumetpun: Teopema
Memnenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX 4YepTexkax. McTopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUH

23

KonTtponbHas padorta Nel" Axcnombl
crepeoMmerpun. Ceuenus"

24

B3aumHoe pacnosoxeHue npsmbix B
npoctpaHcTBe. CKpenuBarounecs
npsimble. [Ipu3Haku cKperuBaromuxcs
npsameix. [lapannensHbie psMbie B
MIPOCTPAHCTBE

25

Teopema o cymecTBoBaHUH U
€IMHCTBEHHOCTH NPSAMOM NapaljeIbHON
JAHHOM IPSMOM, IPOXOAAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILlEW Ha JaHHOMN
npsMoH. JIemma o nepeceyeHun
MapaJUIEIbHBIX MPSMBIX IUIOCKOCTBIO

26

[TapannensHOCTB TpeX NpsiMBIX. Teopema o




TPEX MapajuIeIbHbIX NpsAMbIX. Teopema o
CKPELIUBAIOIIMXCS MIPSMBIX

27

[TapannenpHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICILHOTO
npoektupoBanusi. M3o00paxkeHune pasHbix
¢buryp B napaysiebHON MPOCKIUA

28

[enTpanbHas mpoekuus. Yroic
COHAIPaBJICHHBIMA CTOPOHAMM. YTOJI
MEXAY NPSIMbIMU

29

3amayn Ha JOKA3aTEILCTBO U
HCCIEN0BaHNe, CBSI3aHHEIE C
PpAacIOI0XKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[TonATHs: mapamIenbHOCTh NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH IPSIMOU U INTIOCKOCTH.
CBolicTBa napajuieIbHOCTH MPSAMOU U
IIJIOCKOCTH

31

I'eomeTrpuueckue 3a1auu Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBSI3AHHBIE C
MapajuIebHOCTHIO MPSMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOIAIIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTexe U
MapajyIeIbHOIO APYrou npsiMoil. Pacuér
OTHOILLIEHUM

33

[TapannensHas MpoeKIus, MPUMEHEHHUE IS
MOCTPOCHHUSI CEYCHHH KyOa U
napasienenumnena. CBoicTBa
napajuieJenuieaa 1 Ipu3Mbl

34

HapannenLHLIe IIIIOCKOCTH. HpI/I3HaKI/I
MapaJiuICJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CIANHCTBCHHOCTH ITIJIOCKOCTH, HpOXOI[HU.ICfI




yepe3 TOUKY, HE MPUHAJICKAILYIO TaHHON
IJIOCKOCTH U CJIEJICTBUA U3 HEE

36

CaoiicTBa napauieabHbIX MJIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IIEpECeUEHUs
IIpH NCPECCUCHUM [IBYX MApaJJICIIbHBIX
IIJIOCKOCTEMN TPEThEU

37

CpoiicTBa napajuIeabHbIX MIIOCKOCTEN: 00
OTPE3KaxX MapaJlJICIbHBIX IMMPAMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIeIbHBIMU
IJIOCKOCTSIMU; O MTEpECEeUEHUH NPAMOii C
ABYMA TapaJlJICIIbHBIMU IIJIOCKOCTAMUA

38

KonTpomnbHas pabota Ne2

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuleJIenunena

41

Boruncnenue aauH 0Tpe3koB B Ky0Oe U
MPSIMOYTOJIbHOM Hapajuiesienure e

42

[TepieHAMKYISAPHOCTD MPSIMOM 1
mwiockoctu. [Ipu3Hak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
IJI0OCKOCTH

43

[TeprieHAMKYISAPHOCTD MPSIMOU U
mwiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTU MPSAMOU U
TJI0CKOCTH

44

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH MPSMOM, MPOXOIALIeH
4yepe3 TOUYKY IPOCTPAHCTBA U
NIEPIEHIUKYIIIPHON K INIOCKOCTH

45

IInockocTtu n NEPNCHAUKYJIAPHBIC UM
MPpsAMBIC B MHOTOTpAHHHUKAX




[InockocTy U NEPIEHAUKYISPHBIE UM

46 IIpsIMblE B MHOTOTpaHHHUKAX
[lepneHuKyIsip 1 HaKJIOHHAS.

47 [TocTpoeHne NEePIEHANKYIIAPaA U3 TOYKH Ha
MPSIMYIO
[lepneHuKyIsip 1 HaKJIOHHASL.

48 [TocTpoenue nepneHuKynsapa U3 TOUKHA Ha
PSIMYIO

49 Teopema o TpEX nepneHANKyIApax
(npsimast u oOpaTHast)

50 Teopema o0 TpEX nepneHANKYIIpax
(npsimast u oOpaTHasi)

51 Yroa Mmexay CKperBaronuMHUCs
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 HOMOIIBIO TIEPIIEH UK YIIAPHBIX
IIJIOCKOCTER

53 OpTOroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuit kyoa, MPU3MBI,

o4 IIPaBUJIBHON ITUPAMUIBI C IIOMOILBIO
OPTOTOHAJIBLHOM NMPOEKINH
[TocTpoenue ceuenuii Kyoa, MPU3MBI,

95 IIPaBUJIBHON ITUPaMUIBI C IIOMOILBIO
OPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

o6 OTHOCHUTEJIBHO IIocKocTH. IInockoctu
CUMMETPHUN B MHOTOTpPaHHHMKAX

57 [Ipu3Hak NepneHnKyJIIpHOCTH MPSMON 1
IJIOCKOCTH KakK CJEJICTBUE CUMMETPUU

58 HpaBI/IJ'ILHIiIe MHOTOrpaHHuku. Pacuér
PacCTOSIHUM OT TOUKH JI0 IIJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér




paCCTOSIHI/Iﬁ OT TOYKH J0 ITINIOCKOCTH

60

CriocoObl OIyCTUTh NEPIIECHANKYIISPHIL:
CUMMCTpPUs, CABUT TOYKHU I10
NapaJuIeIbHON IPSIMOU

61

CaBur no HenapaienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUM

62

KonTponsnas pabora Ne3"B3aumHuoe
pAacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTee”

63

[ToBTOpEHME: Yyroy MeX 1y NpsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckne METOIbl BHIYUCICHUS
yriia MeX]1y MPSIMBIMH B MHOTOTpaHHUKAX

66

JByrpanHbiii yroj. CBONCTBO JIMHEHMHBIX
YTJI0B JIBYTPaHHOIO yria

67

[TepnenaukynspHelie mockocti. CBOMCTBA
B3aMMHO MEPIEHIUKYISIPHBIX IITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHus IBYyX MI0CKOCTeN
MIEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombHbII Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napajiesienumnea

70

TeopeMa 0 AUaroHaJii npsMoyroJibHOTO
apajuiejcnuieaa u CJICACTBUC U3 Hee

71

CTepeOMeTpI/ILIeCKI/Ie " MPUKJIAAHBIC




3aaa4u, CBA3aHHbIC CO B3aUMHbBIM
PACIIOJIOKCHUEM ITPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccrosiHue OT TOUKH 10 TIOCKOCTH,
paccTosiHUE OT MPSIMOU JI0 IJIOCKOCTH

75

Brruncnenue paccTosHuN MExX Ty
CKPELIMBAOIIMMUCS IPSIMBIMU C TIOMOIIIBIO
MEePIEHIUKYISIPHON INTIOCKOCTH

76

TpéXrpaHHbIi yroji, HEpaBeHCTBA JJIs
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yIJjia

77

DneMeHTHI C(hepUIeCKO TeOMEeTPHH:
reoJIe3NYeCKue JIMHUU Ha 3emiie

78

KontponpHas padorta Ned "Vrisl u
pacctosiHus"

79

CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK
M €ro 3JIeMeHTHI"

80

ITupamuga. Bunel nupamua. [IpaBunsHas
nupamuIa

81

[Tpusma. [Ipsmas v HaKJIOHHAS TIPU3MBI.
[IpaBunbHas mpu3Ma

82

[IpssmMoit mapaiienenunes,
PSIMOYTOJIbHBIN Mapajuienenunes, Kyo

83

Brinykibie MHOrorpanHuku. Teopema
Olinepa




Beinykieie MHOTOrpanHuku. Teopema

84 Olinepa. [IpaBuiibHBIE U OTYIIPABUIIbHbBIE 1
MHOTOTPAaHHUKH

85 Brinykibsie MEOrorpanauku. Teopema 1
Ditnepa

86 [ToHsaTHE BEKTOpA HA INIOCKOCTHU U B 1
NPOCTPAHCTBE

87 CymMMa BEKTOpOB 1

88 Pa3HOCTh BEKTOPOB 1

89 [IpaBuio mapasienenumea 1

90 VMHOKEHHE BEKTOPA Ha YUCIIO 1
PasnoxxeHue BEKTOpa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JICHKAIIUX B OIHOM 1
IIIOCKOCTH

92 CKanspHOE MPOU3BEICHHE 1

93 BoluncnieHue yria Mex 1y BEKTOPaMH B 1
IPOCTPAHCTBE

94 I[Mpocreiimme 3a1a49m ¢ BEKTOPaMU 1

95 I[Mpocreiimue 3a1a4u ¢ BEKTOPaMU 1

96 I[Ipocreiinme 3a1a4m ¢ BEKTOPaMU 1

97 I[Mpocreiimue 3a1a4u ¢ BEKTOPaMU 1

98 O06o01IeHre U cucTeMaTr3alus 3HaHAN 1

99 Hrorosas KOHTPOJIbHAsA paboTa 1

100 O06o01IeHre U cucTeMaTr3alus 3HaHAN 1

101 OG6oO0IIEHNE ¥ CHCTEMATH3AMUS 3HAHUN 1

102 OG6oO0IIEHNE Y CHCTEMATH3ALUS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

7

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpamMmasl CpeaHET O 061]161"0 06pa30BaHI/IH

I'eomerpus

7.1

OHGpI/IpOBaTI) IMOHATUAMMU: TOUYKaA, IIpAMasd, MIOCKOCTb

7.2

[IpuMeHATH aKCMOMBI CTEPEOMETPUM W CIEIACTBUS M3 HUX NPHU PEIICHUH
r€OMETPUUYECKHX 33]1a4

7.3

OnepupoBaTh MOHATUSMH: MApaJUIENBHOCTh U MEPHEHAUKYISPHOCTD
MPSIMBIX U INIOCKOCTEN

1.4

Knaccuduimposath B3auMHOE pPACMOJIOKEHHE NPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMU: ABYI'PAHHBIM yroJ, TpaHU ABYI'PAHHOTO Yrija,
peOpo ABYTpaHHOrO yIijia, JIMHEHHBIM yrosl JABYTpaHHOIO yIJa, TpajycHas
Mepa ABYTPaHHOIO yria

7.6

OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, MPAaBUIbHBI MHOTOTPaHHUK

7.7

Pacnio3HaBaTte OCHOBHBIE BHUABI MHOTOTPAaHHHUKOB (TIHpamMuaa, MpU3Ma,
MIPSIMOYTOJIFHBIN MapajuiesienuIie1, Kyo)

7.8

Knaccudpuimposare ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHUSA  AJs
KJ1accupUKauu (BBIMYKJIblE U HEBBIYKIIbIE MHOTOTPAHHUKH, NPAaBUIIbHbBIC
MHOTOTPAaHHUKHU, IPSIMbIE U HAKJIOHHBIE PU3MBI, TapaliesIenUune/Ibl)

7.9

OHepI/IpOBaTB IOHATUAMU: CEKYIIas IMIOCKOCTh, CCHCHNEC MHOI'OI'PAHHHUKOB

7.10

OOBACHATH MPUHIMIIBI IOCTPOCHHUS CEYECHUH MHOTOTPAHHUKOB, MCIIOJIB3YS
METOJ], CIIEI0OB

7.11

Crpoutrb ceyeHHS] MHOTOTPAHHMKOB METOJOM  CJIE/IOB, BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemars 3agaun Ha HaXOXJICHUEC TCOMCTPUYCCKUX BCIMYHUH IIO o6pa3uaM
Wik ajlroputMaMm, IHIpPpUMCHSAA HN3BCCTHBIC AHAJIUTHUYCCKHUEC MCTO/AbI IIPpH
PCUHICHHUHA CTaHAAPTHBIX MaTEMAaTHYCCKHUX  3aJa4 Ha BBIYMCIICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH OO HpﬂMOﬁ, OT TOYKHIOO
IINIOCKOCTH, MCKAY CKPCIINBAOIUMHUCS MMPAIMBIMHA

7.13

Pemate 3amauu Ha HaxO0XKJIEHUE TCOMECTPUUCCKUX BCJIUYHUH I10 o6pa3uaM
WK aJIroputMaM, IMNPUMCHSASA HU3BCCTHBIC AHAJIUTUYCCKUC MCETOIBI IIpU
peHICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAIOMIUMUCH IIPAMBIMU, MCKIAY HpﬂMOfI 1 TIIIOCKOCTBIO,
MCXKAY INIOCKOCTSAMMU, IBYI'DAHHBIX YI'JIOB

7.14

Boraucisate 00bEMBI B Iiomaau HOBCpXHOCTeﬁ MHOT'OI'PaHHHUKOB (an3Ma,
nnpaMI/ma) C NPUMCHCHHUEM (I)OpMy.TI, BBIUUCIIATE COOTHOUICHHUSA MCKIAY
I1omagsaMu HOBCpXHOCTCfI, 00BbEMaMu HOI[O6HBIX MHOT'OI'PaHHUKOB




7.15

OnepupoBaTb NOHATHUSAMU: CUMMETPUS B INPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M IUIOCKOCTh CUMMETPUHU (PUTYPBI

7.16

W3BnekaTh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTypax, NpPEICTAaBICHHYIO Ha
YEpTE)KaX U PUCYHKAX

7.17

[IpumensaTs reomerpuyeckue ¢GakThl JUIsl PELICHUS] CTEPEOMETPHUUECKUX
3a/1a4, MPEINONIAralouX HECKOJIBKO IAaroB pELICHUs, €CIA YCIOBUSA
IpUMEHEHHS 33JJaHbI B SIBHOU Gopme

7.18

[IpuMeHATs mpocCTEdIIME IMPOrPpaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPHU PELICHUU CTEPEOMETPUYECKUX 3a7a4

7.19

[IpuBOMTE TpHMEpPBl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKW3HH, PACIIO3HABATh MPOSIBJICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE

7.20

[IpuMeHATH MOJyYEHHBIE 3HAHMS Ha MPAKTHKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTYallUM U NMPUMEHATh U3yYEHHBIC NIOHATHUS B IIPOLIECCE MTOMCKA PELICHUS
MaTeMaTH4ecKu cHOpMYITUPOBAHHOMN MPOOJIEMBI, MOJEIUPOBATh PEaIbHbIE
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIEIO0BATH ITOCTPOCHHBIE MOJENIH C
WCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, amrmapaTa aareOpsl,
pemaTth  NpPAaKTUYECKHME  3a7a4d,  CBA3AHHBIE C  HAXOXKICHUEM
T€OMETPUYECKUX BEJINYUH




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AaKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne NpsIMbIX B IPOCTPAHCTBE: NEPECEKAOIINECS, TTAPAIIICIIbHBIC
n CKpCHIUBAIOIIUECA  IPAMBIC. Hapannem)Hocn, MNpSAMBIX ©W  IINIOCKOCT el B
MPOCTPAHCTBE: MapaJUIe]IbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MpsAMBIX, MNapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHaITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MNPAMBIMU B MpocTpaHcTBe. [lapaiienbHOCTh MIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA NapalUIeNIbHBIX IUIOCKOCcTed. [lpocreimue
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapayienenunes,
MOCTPOEHUE CEUCHUH

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTHU: TCPICHAUKYIIAPHBIC TIPAMBIC B
MIPOCTPAHCTBE, MPAMBIC MapPAJUICIIBHBIC U MEPIICHAUKYIIAPHBIC K IJIOCKOCTH, IMPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OPEMa O MPAMON MEPIEHAUKYISIPHOMN
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSMOU U IJIOCKOCTBIO, TBYTPAHHBIN
yroJi, JINHEHHBIN YroJl IBYrpaHHOro yria. [lepneHaukymsp u HaKIOHHBIE: PacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 TUIOCKOCTH, MpOoeKusl purypsl Ha
IJI0CKOCTh. [lepneHAuKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHANKYISIPHOCTH ABYX
mIockocteil. Teopema o TpEX MepreHAUKYIISIpax

7.4

[lonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: nN-yrombHas
npu3Ma, TpaHH M OCHOBAHUS MPHU3MBL, MpsMas W HAKJIOHHAs NPU3MbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTH Mpu3Mbl. [lapannenenunesn, npsMOYTroabHBIN Napasieienurne]] 1
ero cpoiictBa. [lupamuna: N-yronbHas nmupamuaa, TpaHd U OCHOBAHHUE MUPAMUIBI,
OOKOBas W TOJIHAS TOBEPXHOCTh NHPAMUbl, MpaBUJIbHAS M yceu€HHas MUpaMUJa.
DOneMeHTbl Npu3Mbl W mupamuibl. [IpaBuiibHBIE MHOTOTPAaHHHUKHU: TOHSTHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, TpaBUJIbHAs TMpU3Ma U TMpaBWIbHAs MHPaAMUAA,
MpaBWJIbHAS TPEYroJibHASI MTUpaMUJIa U MPABUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBWJIbHBIX MHOTOTPAaHHUKAX: OKTa’dap, MJOoJeKa’ap U ukocayapyrue CeuyeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CUMMCTPHUS OTHOCUTCIIbHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMmnuzax, MnapaieJIeIuIeaax, IMpaBHUJIbHBIX
MHOT'OI'paHHUKAX

7.6

Bbluncnenue »51eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yrisl. [limomans
OO0KOBO¥ TOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, IIOIa/1b OCHOBAHUH,
TeopemMa 0 O0KOBOI MOBEPXHOCTH NMpAMOi mpu3Msl. [1nommaas O0KOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPaBUJIBHOW MUPAaMUJbI, TEOpeMa O IUIOLIaJM YCEUEHHOM MHpaMMIbI.
[onsitue 06 066éMe. OO6BEM nUpaMuIbl, IPU3MBI

7.7

HO,Z[O6HLIC TCJIa B IIPOCTPAHCTBE. CooTHomeHHs MCXKAY IUIoLIaasIMU HOBCpXHOCTCﬁ,
00BEMaMu HO,Z[O6HLIX TCI




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Brnagenne MeromaMu JJOKa3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOHU WHIAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXXACHUA IIPpHU PCIICHUHN 3a/]a4, OLCHUBATH
1 JIOTHUYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; yYMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMi HaJ{ MHOXKXCCTBAMMU;
YMCHHC HUCITIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBIﬁ armapar JJIA
OTIMCaHMsI PEATbHBIX MPOIIECCOB M SIBJICHUN M MPH PEUICHUH 33134, B TOM
qHCcIIe U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
W OMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; MCTIOJIB30BaTh Tpadbl Mpu
pelIeHUH 3a1a4

YMeHue onepupoBaTh MOHATUSMH: HATypalbHOE YHCIO, LEN0E YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIEHU, CTEIEHb C
palMoOHAIBHBIM II0KA3aTeNIeM, CTEIEeHb C JICHCTBUTENIBHBIM IOKA3aTEelIeM,
JorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOIO YHUCIA,
OCTaTOK IO MOJYJII0, PALMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATYpaJbHBIX, LEJbIX, PAlHMOHAIBHBIX, JEHCTBUTEIBHBIX
YuCceNl; YMEHHE MCII0JIb30BaTh IPU3HAKU JETUMOCTH, HAMMEHBIIUI 00t
JIeTUTeIh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBkiuja npu
peLIeHUH 33/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3MLUOHHBIMHM CHCTEMaMHU
CUHCJIEHUS; YMEHHE BBIIIOJIHATH BBIUMCIICHUE 3HAYCHUN U IpeoOpa3oBaHMs
BBIPQKEHUI CO CTemeHsAMM M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
2 pAallMOHATIBHBIX ~ BBIP@KEHHUM; yYMEHME  ONEpUpOBaTh  MOHATUAMHU:
IOCJIeI0BATENbHOCTh, apudMeTHuecKass MHporpeccusi, I'eoMeTpUYecKas
nporpeccusi, OECKOHEYHO YObIBalOIlas TIeOMETpHUYEecKas IpOrpeccHs;
YMEHHME 3a/aBaTh IOCJIEJOBATEIbHOCTH, B TOM 4YHUCIE C IIOMOIIBIO
PEKYPPEHTHBIX (POPMYJ; YMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHMCIIA, MOJYIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hucia,  (GopMa  3alucHd  KOMIUIGKCHBIX  YHCEeN
(reomeTpuueckas, TPUTOHOMETpUYECKass M aireOpanueckas); yMeETb
MPOU3BOUTE apu(METHUECKHE JEHCTBHS C KOMIUJIEKCHBIMH YHCIIAMU;
MIPUBOJUTE IIPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX UHCEI; ONEPUPOBAThH
HNOHATHAMM:  Marpuua 2X2  wu  3%3, onpenenuTenb  MaTpULBL,
TE€OMETPUYECKHUH CMBICII ONPEACIUTEIS




YMenue ONICpUPOBAThL IMOHATHAMHU: PALUOHAJIBHBIC, HWPPALMOHAIIBHBIC,
MoKa3aTeNbHbIE, CTENEHHBIC, JIOrapu(PMHUECKUE, TPUTOHOMETPUUIECKHE
YpaBHCHHA W  HCPABCHCTBA, HWX CUCTEMbI; YMCHHUC OIICPHUPOBATH
MOHATUSAMH: TOXJIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHUe, ypaBHEHHE,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PAaBHOCHUIIBHOCTH
YpaBHEHUM, HEPABEHCTB U CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEPAaBCHCTBA M CHUCTEMbI C IIOMOIIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHHA, HCPABCHCTBA W CHCTEMbI C IAapaMCTPOM; IIPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTCMbI JId PCHICHUA MAaTCMATUYCCKHUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HAyKU U pealbHOM JKU3HU

YMeHue omnepupoBaTh MNOHATHSAMM: (QYHKLIHSA, 4YETHOCTh (DyHKIUW,
MEePUOJUYHOCTh (YHKIMHM, OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GyHKIMM, SKCTpeMyM (DYHKLIMH, HauOOJIblIee W HaWMEHbIIEe 3HAYCHHS
(YHKIIMM Ha TPOMEXYTKE, HelpepbIBHAs (YHKIIMS, aCUMOTOTHI Ipaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuil CMBICI MPOU3BOAHOM, IepBOOOpa3Has, ONpPEIeIEHHBII
WHTErpai; yMEHUE HaxOOUThb AacCUMNTOTHI Tpaduka (QyHKUUU; yMEHHE
BBIYMCIATh  NPOU3BOAHBIE  CYMMBI, TPOU3BEICHMS, YACTHOIO U
KOMIIO3UIIMK (PYHKIMH, HAaXOOUTh ypaBHEHHUE KacaTelbHON K rpaduky
(GyHKIMHM; YMEHHE HAaXOJIUTh IPOU3BOJHBIE DJIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIOJIb30BaTh IPOU3BOJHYIO JJsi HCCIENOBaHUS (QYHKUIUH,
HaxXOoJUTh HaumOOJbIINE M HAaUMEHbIIME 3HAaYeHUs (QYHKIHUNA; CTPOUTH
rpauky MHOTOYJIEHOB C HCIOJIb30BAHHMEM afmnapara MaTeMaTH4eCKOTro
aHalu3a; MPUMEHATh MPOM3BOJHYIO [UI HAXOXKJICHHsS HaWJIy4dllIero
pelieHuss B MPUKIAAHBIX, B TOM 4YHCJIE COLMAIbHO-’KOHOMUYECKHX U
(bu3mYecKuX 3amadax; HaXOIUTh TUIOMIAAN U 00BbEMBI (PUTYp C TTOMOIIBIO
UHTErpaja; MNPUBOJUTHE IPUMEPbl MaTEMaTU4YECKOIO MOJEIUPOBAHUSA C
oMo1IbI0 T epeHITnaTbHbIX YPaBHECHUI

YMeHne onepupoBaTh NOHATUAMU: Tpaduk GyHKIIMH, oOpaTHas (yHKIUS,
KoMIo3ulusl (DyHKIMA, JUHEHHAas QYHKIUSA, KBaJIpaTU4Has (QYHKIUS,
panMoHanpHas (QYHKIUS, CTENeHHass QYHKIUS, TPUTOHOMETPUYECCKHE
(GyHKIIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TMOKa3aTesbHAS |
aorapupmuueckas (GyHKIUU; yMEHHE CTPOUTh TPAPUKH H3YyICHHBIX
GbyHKIMA,  BBIOJHATH  NpeoOpazoBaHusi  rpadukoB  (DYHKIIHH,
UCIIOJIb30BaTh TPa(UKH Ui W3YYCHHs MPOILECCOB M 3aBUCHMOCTEH, MPH
pelIeHUH 33734 U3 JPYrHX Y4eOHBIX NMPEIMETOB W 3aJad M3 peajbHOMN
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIUYMHAMU,
UCIIOJIb30BaTh CBOMCTBA M TpapuKH (QYHKIMH I PEHICHUS YpaBHEHHHU,
HEPAaBEHCTB M 3aJlad C IapaMeTpamu; H300paxkaTh Ha KOOPAWHATHOM
TUIOCKOCTH MHOKECTBA PEIICHUIH YpaBHECHUI, HEPABCHCTB U X CUCTEM

YMeHue pemath TEKCTOBBIE 3a/laud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOILIEHTHI, J0JIM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBapoB U
yCIYT, HaJlOTH, 3324l M3 00JacTH YNpPaBICHHs JIMYHBIMH M CEMEHHBIMU
(uHaHCAMH); COCTABIATH BBIPAKEHMS, YpaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI IO YCJIIOBHMIO 3aJaud, HCCIENOBAaTh IIOJYYEHHOE pELIEHUE U
OLICHUBATh MpPaBAONOJAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJEIUPOBAThH
peajbHblE CHUTyallud Ha $3bIKE MAaTEMAaTHUKH; COCTaBJISATh BbIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33Ja4H, UCCIIEI0BATh
MOCTPOEHHBIE  MOJIEIM C  HCIOJBb30BAaHHMEM  ammaparta  anreopsl,
WHTEPIPETUPOBATH MOJYUESHHBINH pe3ysIbTaT




YMeHue omnepupoBaTh MOHATUSAMU: CpeaHee apuPMeTHUecKoe, MeIHaHa,
HauOoJbllIee ¥ HAaUMEHBIIIEe 3HAYCHUs, pa3Max, JUCIEPCUs, CTaHIApPTHOE
OTKJIOHEHHE YHCIOBOTO HAOOpa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMAINIO, MTPEACTABICHHYIO B TAaOJIHMIIAX, HAa JUarpaMmmax, rpapukax,
OTpa)arollyl0 CBOWCTBA pealbHBIX IPOLECCOB U SBJICHUM; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIBIO TabJMWII W JuWarpamMM; HCCIIEAOBAThH
CTaTUCTHYECKHE JaHHBIC, B TOM YHCIIE C NPUMEHEHHEM TIpadUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; TpauueCKH HCCIEA0BATh COBMECTHbIE
HAOJII0JIEHMsI C TIOMOILBIO TUarpaMM paccerBaHUs U JIMHEHHOM perpeccuu

YMeHHe OnepupoBaTh IOHATHAMH: CIyYalHBIA OIIBIT M CllydalHOeE
cOObITHE, BEpOSITHOCTh CIy4alHOTO COOBITHS;, YMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHMEM TpapUUecKMX METOJIOB; NPUMEHSTh
(GopMyINbl CIOXKEHUS U YMHOXKEHHS BEpOsITHOCTEH, (opMyny IOJIHON
BEpOSTHOCTH, (hopmyny bepHymnu, komOuHaTopHbIE (PAKTHI U (HOPMYIIBI;
OIICHUBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHUE OINEepUpPOBaTh
MOHATUSAMM:  Cly4ailHas BEJIUYMHA, pACIpENelIeHHE BEPOSTHOCTEM,
MaTeMaTH4eCKoe OXKUAAaHWe, MAWUCIEpPCHs W CTaHJApTHOE OTKJIOHEHHE
ClIydailHOM  BeNMYMHBL, (DYHKIUM  pacrpeneneHuss W IUIOTHOCTH
PaBHOMEPHOTO0, TIOKA3aTEIbHOTO U HOPMAJIBHOIO paclpe/ieieHuil; yMeHne
WCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX PACHpPECICHUN JUIsl pelleHns 3a/ay;
3HAKOMCTBO C TMOHSATHUSMU: 3aKOH OOJBIINX YMCEN, METOIbl BHIOOPOYHBIX
WCCIIEIOBAaHUM; yMEHUE NPHUBOJIUTH MpPHUMEPHl MPOSIBIEHUS 3aKOHA
OONBIIMX YHCENl B MPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OIICpUPOBATh MOHATUSAMHU: COYETAHUE, MEPECTAHOBKA, YUCIIO COYETAHUM,
YUCIO  IepecTaHoBOK; OmHOM  HploTOHa;  ymeHHe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U pacCyKACHUS Ul pelIeHUs 3ajad; OLEHUBATh
BEPOATHOCTH PEATbHBIX COOBITUIH; COCTABIATh BEPOATHOCTHYIO MOJETb U
MHTEPIPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh MHOHATUSAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE3OK, Jy4, BEIUUMHA yria, IIIOCKUN YTroj, ABYIpaHHBIHI
yroJi, TpEXTpaHHbIil Yroj, CKpeIUBaOIIUecs IpsMble, TapaieIbHOCTh U
HEPIECHIUKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAY HPSIMBIMU,
paccTosiHUE MEXIy IJIOCKOCTSAMU; YMEHHUE HCII0JIb30BaTh IpPU pEIICHUU
3a/a4 u3y4eHHbIe (DAKTHI U TEOpEeMBbl INITAHUMETPUHU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETM C TIOMOIIbIO TEOMETPUYECKHX MOHSATUH U BEIWYUH, pPElIaTh
CBSI3aHHBIC C HUMU IIPAKTHYECKUE 3329
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YMeHue onepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM (UrYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOIPDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0, napauienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, IMI0MAIb
MOBEPXHOCTU NHPAMHbI, TMPHU3MBI, KOHYyca, IMIMHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHYca, Illapa, pa3BEPTKAa MOBEPXHOCTH, CEYEHHs KOHyca M LWIMHJIpA,
napajuleJIbHble OCH WJIM OCHOBAHHIO, CEYEHHME Iapa, IIJIOCKOCTH,
Kacatomasicsi cdepbl, LWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEUYCHHE
MHOTOI'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M IMOBEPXHOCTHU
BpAIIICHUs], UX CEYEHMsI, B TOM UYHMCIIE C TIOMOILIBIO JIEKTPOHHBIX CPEJCTB;




yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYP, CaMOCTOSTEIHHO
(opMynHpoBaTh OINpeaeeHUs] U3ydyaeMbIX (UTyp, BBIBUTAaTh THIIOTE3BI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
ONpOBEpPraTh HX; YyMEHHE MPOBOAUTH KiIaccu(uKkanuioo ¢uryp 1mo
pa3UYHBIM TpPU3HAKaM, BBIMOJIHATH HEOOXOJMMBIE JIOTIOTHUTEIBHBIC
TIOCTPOCHHS
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YMeHne onepupoBaTh IOHSATHUSIMH: JBIDKEHHE B  IMPOCTPAHCTBE,
napajieNbHBIA TIePEeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
IIOBOPOT, TpeoOpa3oBaHWe M0a00MsA, TMONOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHbIE W TOAOOHBIE (UTYpPHI, B TOM YHCIE B IPUPOIE,
HCKYCCTBE, apXUTEKTYpE; UCIOJF30BaTh T€OMETPUYECKHE OTHOLICHHS TIPH
pelIeHN: 3a/ad; HaXOJWUTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
II01[a1b, 00BEM) MPHU PELIEHUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB U
W3 pealbHOW JKU3HH; YMEHHE BBIUYHCIATH T'€OMETPHYECKUE BEIUYHHEI
(mmmHA, yroy, miomagb, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOJB3YS
M3ydeHHbIE (OPMYIBI M METOJBI, B TOM YHCIIE: IUIOMIAJh MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHAPA, IUIomanab cdepbl; 00bEM Kyoa,
MPSMOYTOJIFHOTO ~ TIapaJUIeNIeNiIela, NHPAMUIbBI, TPH3MBI, [HIAHAPA,
KOHYca, I1apa; yMEHHE HAX0UTh OTHOIIIEHHE 00BEMOB TTOTI00HBIX (hUryp
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YMeHue onepupoBaTh MOHITHSIMH: MPSMOYTOJIbHAS CHCTEMa KOOPJIUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOpa Ha 4YHUCIO, pa3JIoKEHHWE BEKTOpa Mo Oasucy,
CKaJs[pHOE TPOU3BEICHHE, BEKTOPHOE MPOU3BEIECHUE, YroJl MEXIY
BEKTOpaMH; YMEHHME HCIOJb30BaTh BEKTOPHBIM M KOOPAMHATHBIN METOJ
JUIS pEIIeHUs TeOMETPUUECKUX 3a/1a4 U 33/1a4 IPYTUX y4eOHBIX PEIMETOB
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YMmenue BbIOMpaATh MOAXOIAIINN METO JUIS peUIeHUs 3a]au; TIOHUMaHHe
3HAYUMOCTH MaTEeMaTHKUd B M3YyYECHUH TMPUPOJHBIX M OOILIECTBEHHBIX
MPOLIECCOB M SIBJICHWM; YMEHHME pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMaTHUECKUX
OTKPBITUI POCCUHMCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUS

1 Yuciia ¥ BEIYMCIIEHUS

11 Harypaneublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECSATHYHBIE JAPOOH, TPOICHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JefcTBUsA ¢ apupMETHUYECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpIM nokaszarenaem. CTENeHb ¢ pallMOHAJIbHBIM MoKa3areneM. CBolcTBa
' CTETIeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl

JleiictButenbHple  4Hucia. Apudmerndeckue omepanuud ¢ JCHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpazoBanye BHIPAKEHUN

1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 HppaunoHaibHbIe ypaBHEHHS

2.3 TpUroHOMETPUUECKUE YPABHEHUS

2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS

2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppauroHaibHbIe HEPABEHCTBA

2.7 [TokazarenbHbIe U TorapupMUIecKie HEPaBEHCTBA

2.8 Tpuronomerpudeckrue HepaBEeHCTBA

2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB

2.10 VYpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu

211 Marpuna cucTeMbl JMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbI
3 ®yukuuy 1 rpahuKu

3.1 Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHBIE




¢ynkuuu. Yérneie n HeuétHele Gynkuuu. [lepuoanueckue GyHKIHHA

OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.

[IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHast (yHKIUS C HATypajdbHBIM M LeJbIM ToKaszareneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbBa. AcumnTorsl rpaduxoB QyHknuil. CpoiicTBa  QyHKUUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEMN
3.8 ApudpmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Havasa MaTeMaTH9IecKOro aHaam3a
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 31€MEHTAPHBIX (YHKIIMMA
[IpumeHeHre NTPOU3BOAHONM K HCCIENOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 I[TepBooOpasnast. Murerpain
S MHoKecTBa U JIOTHKa
5.1 MHOKecTBO, onepaliuy HaJl MHOKecTBaMHU. J{lnarpammsl Disiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnmcaresbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 Teomerpus
7.1 ®urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka. Anredpa 1 Hauajga MaTeMaTUYECKOro ananusa; 10 kiacc. yriyoieHHoe
obyuenue Mepansik A.I'., Homuposckuii [I.A., Ilonskos B.M.; o pegakiueit
[Toponsckoro B.E. O61iecTBO ¢ OrpaHMuE€HHON OTBETCTBEHHOCTHIO M31aTeNbCKUM LIEHTP
«BEHTAHA-I'PA®»; Axunonepnoe obmectso «M3narenberso «IIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH

HUHTEPHET

1. Poccwiickas anekrponHas mkona : https://resh.edu.ru/

2. Enunas xomrekus mudpoBbix 0OpazoBaTenbHbIX pecypcos: school-collection.edu.ru
3. Yau.py: uchi.ru.

4, Bukuneaus :Www.wikipedia.org-
5. lllkonbHast GubmuoTexa: Www.schoollib.hl.ru
6. [Topras roroBeIX mpe3eHTaIwi : http://prezentacii.com
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