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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIero
o0pa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIUILINH €CTeCTBEHHO-HAYYHOU
HaIpaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe TpU  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW NpPU pElIeHUU
r€OMETPUYECKUX 3aJlady, 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 OOYYalOIIMXCS HpPU H3YYEHUU T'E€OMETPHH, Kak
coCTaBJsifOLIeN MpeaMeTHOM oOmactu «MaremaTnka M HHPOpMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, cHelM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX Ul YCHEHNIHOro Hpo(eCCHOHAIbHOTO
00pa3oBaHUs, CBSI3aHHOTO C UCTOJIb30BaHUEM MAaTEMaTHKU.

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

paciupeHue mpecTaBiIeHHs 0 TeOMETPUH KaK YacTU MUPOBOI KyJIbTyphl U OPMUPOBAHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

(¢bopMHpoBaHHE TPEACTAaBIECHUS O MPOCTPAHCTBEHHBIX (UTrypaX KaK O BaKHEHIIMX
MaTEMaTUYECKUX MOJIEIISAX, TO3BOJIAIOLINX OMMCHIBATE U M3y4aTh Pa3HbIE SIBJIICHUS OKPYXKAIOIEro
MUpAa, 3HaHKWE MOHATUHHOIO anmnapata no paszeny «CrepeoMeTpus» yueOHOTO Kypca F€OMETPUH;

(dbopMupoBaHHE YMEHHS BIAJIETh OCHOBHBIMU MOHATUSAMU O IIPOCTPAHCTBEHHBIX (PUIypax U
UX OCHOBHBIMHM CBOICTBaMH, 3HaHUE TeopeM, (GOpMyl M yMEHHE MX NPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIOCOOBI pelIeHHs 3a1a4;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B pealbHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHME  HOHUMAaHHUSA BO3MOXXHOCTH ~ AKCMOMAaTHUYECKOTO HOCTPOCHUS
MaTeMaTU4YeCKUX TeOopui, (pOpPMHUPOBAHUE MOHMMAHUS POJIM AKCMOMATHKH INPU MPOBEICHUU
pacCyxJIeHUI;

(dbopMupoBaHME YMEHMs BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M AJITOPUTMOB PpEIICHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTEeNIbHbIE PACCY)KICHUS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3a7ad C [PAKTUYECKHUM COJAep)KaHueM, (popMupoBaHue
IPEJCTaBICHUS O HEOOXOAMMOCTH JIOKa3aTeNbCTB HpU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHKU B IIPOBEICHUH JETyKTUBHBIX PAaCCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEIbHOM aKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], HHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHM: YMEHHUs
pacrio3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX OHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B peaJIbHBIX
KU3HEHHBIX CHUTyallUIX M TPU U3YYEHUH JpPYTUX YUEOHBIX MPEeIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJENMPOBAHMS peabHBIX CUTYAIUi, MCCIEIOBAHUSL
MIOCTPOEHHBIX MO/IeNIel, HHTepIpeTally MOJYyYeHHBIX pe3yabTaTOB.



OCHOBHBIMH COJIEpP)KaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «'eomerpusi» B 10—11 kmaccax
aBisttoTCs: «lIpsiMble M TNIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpaHHukn», «Tena BpalieHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «JIBIKEHUS B TIPOCTPAHCTBEY.

CohopmynupoBannoe Bo @I'OC COO TpeboBaHHE «YMETh ONEPHUPOBATH MOHATHSIMUN,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacrpenenseTcsi He TOJIBKO MO COAepKaTeIbHBIM JIMHUSAM, HO U 110 ToaaM oO0ydeHus. ConepxaHue
o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibrataM ocBoeHUsi DenepanpbHON paboueit
MIPOTpaMMBI, pacpeeIEHHBIM 10 FoaM 00Y4eHUs1, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IIPUHIIUITHAIBHBIM BOIIPOCaM O0ydJaromuecss oopaiaiiuch HeoJHOKPaTHO. JTO
MO3BOJISIET ~ OPraHWU30BaTh  OBJAJCHHE TI'E€OMETPUYECKUMHU TOHITUSMH W  HaBBIKAMHU
MOCIIEIOBATEIbHO M TIOCTYIATENBHO, C COOIOIEHUEM TMPHUHIINIA TPEEeMCTBEHHOCTH, a HOBBIE
3HaHUS BKIIOYATh B OOIIYIO CHCTEMY T€OMETPHUYECKHX MPEICTABICHHH 00yJIarOIuXCsl, PaCIIHPSIs
u yriyomsis e€, o0pa3ys IpOYHbIe MHOKECTBEHHBIE CBSI3U.

[epexoxa Kk U3y4EeHUIO TEOMETPHUU Ha YIITYOJEHHOM YPOBHE TTO3BOJISIET:

co3/laTh yCIOBHA s qudQepeHnnanuin oO0ydeHHs, TOCTPOCHHS WHIUBUIYaTbHBIX
o0pa3oBaTeNbHBIX ~ TPOTpaMM, O00eCHeuuTh YriyOn€HHOE W3yYeHHWE TeOMETPHUM  Kak
COCTaBJIstoIIEH yueOHOTO TIpeaMeTa «MaTemaTrkay,

MOJATOTOBHUTH OOYUYAIOMIMXCSI K MPOJOJDKEHHIO U3YyYCHUsT MaTeMaTHKH ¢ Yy4€TOM BhIOOpa
Oynymei mpodeccun, obecreynBas MPEEMCTBEHHOCTh MEXKIY OOmuM Hu TpodeccruoHaTbHBIM
o0pazoBaHHEM.

Ha usydenne yaebHoro kypca «I'eomerpus» Ha yriyoia€HHOM ypoBHE oTBoauTes 204 Jaca:
B 10 xmacce — 102 gaca (3 waca B Henenio), B 11 kmacce — 102 gaca (3 yaca B Hezieio).



COJEPKAHUE OBYYEHUA
11 KJIACC

Tena Bpamenust

[loHsTHSA: UMIMHAPUYECKAs TOBEPXHOCTb, KOHWYECKas IOBEPXHOCTH, CQepruecKkas
MMOBEPXHOCTh, 00pa3ymolire noBepxHocrei. Tena BpaieHus: TUIMHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumHoe pacmonoxenue cepsl U MIIOCKOCTH, KacaTelbHas TIOCKOCTh K cdepe.
N3006pakenue e BpameHus Ha IIockocTd. Pa3BépTka nmnmHapa u konyca. Cummerpust chepbl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOJIBLHOTO
napajuienenumnena u ciaeactBust u3 He€. OOBEM TpsMON M HAKIOHHOM MPU3MBI, HWJIWHIpA,
nupamubl 1 konyca. O0bEM 11apa U apoBOro CETMEHTA.

KomOuHamum Tenm BpamieHuss W MHOTOTpaHHUKOB. Ilpu3ma, BhnmcaHHas B LWJIMHD,
omnucaHHas okoJsio IuHApa. [lepeceuenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO cepbl, cPephl, BIMCAHHOU B
MHOTOTPaHHUK HJTH TEJIO BPAIICHUSI.

[Inomaas MOBEpXHOCTH IMIMHApPA, KOHYca, Iuiomans chepsl u e€ yacreid. [lomoOue B
npoctpaHctBe. OTHomieHHe O0O0BEMOB, IUIOIIAJEH MOBEpPXHOCTEH MOMOOHBIX  (UTYP.
[IpeoGpa3oBanue momobus, romoteTus. PerieHue 3amad Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEpEOMETPUUYECKIX METOJIOB.

[locTpoeHune ceueHWit MHOTOTPAaHHUKOB M TEJ BpalleHMs: CEUYEHUS IHIMHIpA
(mapanaenpbHO W TEPICHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapaulelibHble OCHOBAHHUIO M
MPOXOIALINE Yepe3 BEpIUIMHY), CEYEHHs IIapa, METOJIbl MOCTPOCHMSI CEYCHHI: METOJ CJeNIOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHNUS, METO]] IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npoctpancTBe. Onepanuu Hajl BeKTOpaMu. BekTopHoe yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOeHUd. [IpsiMoyronbHas cucTtemMa KOOpPAHWHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpU
pELICHUH TeOMETPUUECKUX 3a/1a4.

JBuKeHHMsI B IPOCTPAHCTBE

JlBwxkenust mpoctpanctBa. OtoOpakeHus. [IBwxkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBa JABI)KCHHUH. BuIbl ABWKEHUN: MapajieNIbHbI MEpPEeHOC, IEHTpalbHAas CHUMMETpUS,
3epKajibHasi CUMMETpHsI, TOBOPOT BOKpyr mpsamoii. [IpeoOpazoBanus nono6us. [Ipsmas u cdepa
Diinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

COPMHUPOBAHHOCTh TPAXKAAHCKON TO3MIMK  OOy4JaloOmIerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHUH, NpPOLEAYp TpakIaHCKOTO oO0IIecTBa
(BBIOOpBI, OMPOCHI M APYroe), yMEHHWE B3aUMOJECHWCTBOBATh C COLMAIbHBIMU HHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYECHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHMCKOW MATeMaTUYECKOM IIKOJbI, UCMOJb30BAHUE ATUX NOCTH)KEHUU B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JyXOBHBIX IIEHHOCTEH  pOCCHMHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTHYECKUM MPUMEHEHHEM
JNOCTH)KEHUM HAyKM M JESATENbHOCTBI) YYEHOTO, OCO3HAHME JMYHOIO BKJIAJa B IMOCTPOCHUE
YCTOMYHMBOTO OYAYIIETo;

4) acTeTHYeCKOEe BOCIIMTaHME:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUH, PacCyX ACHUN, BOCIPUUMYHBOCTH K MATEeMaTHMYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

chOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) Tpya0oBOe BOoCIUTAHME:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIO0US, HHTEPEC K Pa3IU4HbIM cdepam
podecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa30BaHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

C(OPMHUPOBAHHOCTh HKOJOTMUYECKOW KYJIbTYphl, TNOHMMAaHHE BIMAHUS COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHHE
rJ100aJIbHOTO XapaKTepa 3KOJIOrMUECKUX MTPOo0IIeM, OpHEHTAIUs Ha TPUMEHEHHE MaTeMaTHYECKIX
3HaHUH JJ1s peleHus 3a1a4 B 00J1aCTH OKPY)KAIOLIeH cpebl, IITaHUPOBaHHE MTOCTYIKOB M OLIEHKU
MX BO3MOYKHBIX TIOCJIEACTBUN Ul OKPYKAIOIIEN CPEJIbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHUKH, MOHUMAaHHE MAaTEMAaTUYeCKOW HayKd Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, TANOB €€ Pa3BUTUS U 3HAYMMOCTH JUIS Pa3BUTHUS LUBUIIU3ALINM,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHMBeEpPCAJbHbIE YueOHbIE el CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX 06T)€KTOB,
MOHATHM, OTHOIIEHUH MEXAy TOHATUAMH, (QOPMYIUPOBATH ONpEACNeHUs TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KiIacCHU(PUKAIIMK, OCHOBAHHUS [UIsi 00O0OIIEeHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOPa30BHIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YHACTHBIC U O6II_[I/IG, YCJIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3UM W IIPOTHBOPECYHSA B CbaKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeajiaraTtb KpUTCPpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

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

MIPOBOJUTH CAMOCTOSITENILHO I0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHHH (TIPSIMBbIE U OT
MPOTUBHOTO), BBICTPAaWBaTh AapryMEHTAlMIO, TNPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpPATh CIIOCO0 penieHns yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBLKO BAPHAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASAMINUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOINPOCHL, (PUKCUpYIOIIME MPOTUBOpEUYUE, MNpobOiIeMy, yCTaHABIMBATh HCKOMOE M JIaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SBICHHS, IMPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMu, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3MPOBATh BO3MOYKHOE PA3BUTHE MPOLIECCA, & TAKKE BBIABUIATh MPEIIOJI0KEHHS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAIT JIeUIIUTHI UHPOPMAIUH, JTaHHBIX, HEOOXOAUMBIX JJISi OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB PAa3MYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTeMAaTU3UpPOBAaTh W HMHTEPIPETUPOBATH HHMDOPMAIMIO pPAa3IMYHBIX BHJIOB U  (QopM
MIpe/ICTaBJICHHS;



CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEACTABIATH €€ B pa3InYHbIX (POpMax, HIUTFOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHukaTHBHbBIE yHHBepcalbHbIe yueOHbIe 1eliCTBUS

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HI/IPOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TEKCTaXx, JaBaTh IMOACHCHUA 110 XO4Yy PCIICHUA 3a/la4, KOMMCHTUPOBATH HOJIy‘-ICHHBIfI PE3YIbTAT,

B XoJie OOCYXKIEeHMs 3a7aBaTh BOIPOCHI IO CYLIECTBY 0OCYXJaeMOMl TeMbl, MpPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTHX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIacHsl, CBOM BO3PAKECHUS;

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAT BBHICTYIUIEHHS C YUETOM 3aa4 MPE3eHTALMU U 0COOCHHOCTEH
ayJTUTOpHUH.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELICHHUS 3aJayd, BBIOMpATh CIOCOO pEeleHHs C Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUAaHTHI PEIICHUH ¢ y4ETOM HOBOM MHGOPMAITUH.

CaMOKOHTPOJIb, YMOLMOHAJILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATEIIbHON pedUIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PE3ydbTaTOB, BIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECca U pe3ysibTaTa pelleHusl MaTeMaTHYeCKO! 3a1auu;

IPEABUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTh IPH PEIICHUH 3a/a4Hd, BHOCHUThb
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yiIbTaTa LIEJIH U YCIOBUAM, OOBACHATh IPUYMHBI JJO CTHKEHUS
WIA HEJOCTWKEHMsI pe3yJbTaTOB JEATENbHOCTH, HAaXOAUTh OHIMOKY, JaBaTb OLEHKY
IPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajay, IPUHUMATh ILeJIb COBMECTHOH JEeATENIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM palOThl, pacnpenenarb BHIbl padOT, JOrOBApUBATHCSA, OOCYXIATh
MpOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCYKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
LITYPMBI» ¥ UHBIE), BHITIOIHATH CBOIO YaCTh Pa0OTHI U KOOPAMHUPOBATH CBOU ACUCTBUS C APYTUMHU
YjleHaMM KOMAaH[Ibl, OIICHHBAaTh KaueCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpPMYJINPOBAHHBIM Y4aCTHUKAMH B3aUMOJEUCTBHSL.

IHNPEIMETHBIE PE3YJIBTATbBI

K koniy 11 kinacca oOyyaromuiicss HAy4uTCs:



cBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBSA3aHHBIMU C IMJIMHIPUYECKON, KOHUYECKON U
cepuuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYCHHUS

ONEpUPOBATh MOHATUSMHU, CBA3AHHBIMU C T€JIaMM BpALICHMS: LMIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Tella BpameHus (MUIHHIP, KOHYC, chepa U 1map) U 0ObACHATh CIIOCOOBI
IIOJIyYEHUS TEJl BpaIllCHNUS;

KJIaccu(UIIMPOBATh B3AUMHOE PACIIOJIOKEHHE CEephI U TIIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHMKOB W TeJl BpallleHus, O0bEMBI U
IUIOLIaM MMOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpALICHHS, F€OMETPUUYECKUX TEN C
MpUMEHEHUEM (POpMYIT;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBA3AHHBIMH C KOMOWHALMSAMU TEJ BPALICHUS U
MHOTOTPaHHUKOB: MHOTOT'PAaHHUK, BIHCAHHBIN B cpepy U ONUCAHHBIA OKOJIO chepsl,
cdepa, BMcaHHAas B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS;

BBIYMCIISATh COOTHOLIEHUSI MEX]y IJIOIIAIMU TIOBEPXHOCTEN M 00bEMaMU MOI0OHBIX
TEI,

n300paxaTh H3ydaeMble (PUTYpBI, BBIMOIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3
PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYD: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TeJ
BpaIlleHHUS;

W3BJIEKaTh, MHTEPIPETUPOBATH U TPE0OPa30BbIBATh HH(POPMAILIKIO O TPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, MpeaACTaBICHHYIO Ha YEPTEeKaX U PUCYHKAX;

cBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

pelmaTb TeOMETPUUYECKHE 3aJauyd Ha BBIYMCICHHE YIVIOB MEXAY INPAMBIMH H
IUIOCKOCTSIMHU, BBIUUCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPU PELLICHUH;

cBOOOJIHO ONIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C ABH)KEHUEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHMIA,

BBITNIOJIHATE M300paK€HUsT MHOIOI'PDAaHHUKOB M TEJ BpALIEHUS IpU MapayliedbHOM
NepeHoce, HEeHTPAIbHON CUMMETPHH, 3€pPKaIbHOW CUMMETPHH, IIPU NIOBOPOTE BOKPYT
pSMOM, TIPeoOpa3oBaHuUs MOA00HS;

CTPOMTH CEUEHHSI MHOTOI'PAaHHHUKOB U T€J BPALLEHUs: CeYEHUS IIMINHIPA (apajuieIbHO
U TIEpIEeHIUKYIISIPHO OCH), CEYEHUs KOHYca (MapasuiebHble OCHOBAHHIO U IPOXOIAIINE
yepe3 BEpLIMHY), CeUSHUs 111apa;

UCIOJb30BaTh METOJbl NOCTPOCHUS CEYEHMH: METOJ CIIEJ0B, METOJ| BHYTPEHHEro
IIPOEKTUPOBAHUS, METO/I IIEpEHOCA CEKYILEel MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKACHUS;

NPUMEHATh TeoOMEeTpUYecKue (akThl Ui pelIeHUs] CTEepeOMETPUUYECKUX 3ajad,
MPENOJaralIiiX HECKOJIBKO I1aroB PeLIeHMs, €CIU YCIOBUS NMPUMEHEHHUs 3aJaHbl B
SIBHOU U HEesIBHOU (hopme;

pemiaTh 3aJa4d Ha J0Ka3aTeJIbCTBO MAaTEeMAaTHYECKUX OTHOIIEHHH M HaXOXKICHUE
reOMEeTPUYECKUX BEJIHYUH;

MPUMEHSATH POTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPU
PELIEHUH CTEPEOMETPUYECKUX 33/1aY;



NPUMCHATL IIOJYUCHHBIC 3HAHWA Ha MPAKTHUKC: CpaBHUBATb, aHAJIU3UPOBATL U
OLICHUBATL PCAJIbHBIC CUTyalluU, IPUMCHATh U3YUCHHBIC ITOHATUS, TCOPCMEI, CBOMCTBA
B IIpolecCe IOMCKAa peIIeHHs] MaTeMaTu4ecku CcHOopMyIHMpOBaHHON MPOOIEMBI,
MOJCIHUPOBATh PCAJIbHBIC CUTyallUN HA A3BIKC I'COMCTPUU, UCCIICAOBATH NOCTPOCHHBIC
MOJIEJIH C HMCIOJBH30BAHUEM T'€OMETPHUYECKUX MOHATHH M TEOpeM, ammapara aiareopsl,
pelaTh MPAKTUYCCKUC 3a1a4U, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPUYCCKNX BCIIMINH,
HUMCTh NPCACTABIICHUSA 00 OCHOBHBIX dTamax PasBUTUA TCOMETPHUHN KaK COCTaBHOM YacTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoasubie | IlpakTHyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEeHue, 0600IICHNE U 15 1
cucTeMaTu3anus 3HaHUM
O6bEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [1nomany noBEpXHOCTU U 0OBEMBI 9 1
KPYIJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEeHue, 0600IIeHNE 1 17 5
CUCTEMAaTH3alMs 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I1O
- 102 8 0

I[TPOTPAMME







IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OEPA30OBATEJIBHOM NPOT'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01mero 06pa3oBaHus
pe3yJabTaTa
6 I'eomerpust
OnepupoBaTh MOHATUSAMU: IMIMHIPUYECKAsT TOBEPXHOCTh, 0Opa3yroume
6 1 I_[I/IJ'II/IH)IpI/I‘-IeCKOI\/'I MOBEPXHOCTHU, HHUIHUHAP, KOHHUYCCKasd IMOBEPXHOCTD,
' oOpa3ylomue KOHHYECKOM  IMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamienus (IUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUEHHUS TEJ BpAIlCHUS
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U III0CKOCTH
OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTa,
6.5 BBICOTA CEIMEHTa, IIapOBOM CJIOW, OCHOBAHWE LIAPOBOTO CJIOS, BBICOTA
IAPOBOTO CJIOS, IAPOBOM CEKTOP
6.6 Boruncnsate 00BbEMBI M IUIOIIAAU TIOBEPXHOCTEH Tel  BpalleHHS,
' reOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyi
OnepupoBaTh MOHATHUSMH: MHOTOIPAHHUK, BIMCAaHHBIM B chepy u
6.7 OTHCaHHBIN oKoJO cepsl, chepa, BMcaHHAS B MHOTOTPAHHUK WU TEJO
BpaIleHUS
6.8 BbryncnsaTh COOTHOIIEHUS MEX Y TUTOMIAISIMU TIOBEPXHOCTEN U 00bEMaMHU
' HOJI0OHBIX T
6.9 N3o0paxkaTe u3ydaembie GUTYpPHI OT PYKH M C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB




6.10

BbInosiHATE  (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHM3Y; CTPOUTH CEUYCHHS Tel
BpallEHUs

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBHIBATh WH(POPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UIypax, IpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[IpumensaTs reomerpudeckue (PaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANoararoliuX HECKOJIbKO WIaroB pPEIICHMs, €CIU YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIHOJ'IHSITI) Jlel\/'ICTBI/Iﬂ CIIOKCHUS BeKTopOB, BBIYUTAHUA BeKTOpOB nu
YMHO)KGHI/IH BCKTOpa Ha 4YHuCJIO, O6’I)$ICH$ITI), KaKnuMHu CBOﬁCTBaMH OHU
oOmazmaroT

6.15

[IpumeHsTh NpaBUiIO Napajuiesenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHSTHUAMU: JIEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroil MeXAYy BEKTOpaMH, CKaJlsipHOE€ IPOM3BEJIECHUE BEKTOPOB,
KOJUIMHEapHbIE U KOMILTAHAPHBIE BEKTOPHI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB M IPOHU3BCACHUE BCKTOpAa HA 4YHCIO, YIroll
MCKAY BEKTOPAMM, CKAIIIPHOC IMPOMU3BCACHUC, paCKIaAblBaTh BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aI[aBaTI> IJIOCKOCTb YPAaBHCHUCM B ,I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCﬁHIH@ IrCOMCTPUYICCKUC 3a/[a4M HA IIPUMCHCHHUEC BCKTOPHO-
KOOpAUHATHOI'O METOAAa

6.20

Pemate 3amaun Ha J0Ka3aTeIbCTBO MATEMAaTHMYECKHX OTHOIIECHHH M
HaXO0XKXJACHUC TCOMETPUUCCKUX BCIIMYUH II0 06pa3uaM HJIn aJiIropuT™Mam,
IIPpUMCHSIA HU3BCCTHBIC MCETO/JbI npu pCHICHUA CTaHAAPTHBIX
MaT€MaTUdYCCKUX 3a1a4




6.21

[IpuMeHATH mHpoCTEUIIME IIPOrPAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a]1a4

6.22

[IpuBOIUTE IpPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
JKU3HH, PACIIO3HABATh IPOSIBJIICHAE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpumeHATHh NOJyYEHHBIE 3HAHUS HA TPAKTHKE: aHAJTU3UPOBATh PEabHbIC
CUTYallHl U IPUMEHSTh U3YUEHHBIE TOHATHS B IMIPOIECCE TOUCKA PEIICHUS
MaTeMaTH4ecku  cHOopMyaupoOBaHHON  MPOOJIEMBI,  MOJAETUPOBATH
pealbHbIE CUTYallUM Ha SI3bIKE T'€OMETPUH, WCCIEN0BATH MOCTPOEHHBIC
MO/IEJIY C UCTIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOPEM, armapara
anreOppl, pemaTh MPaKTUYECKUE 3a/lad, CBSI3aHHBIE C HAXOXKJICHHUEM
r€OMETPUYECKUX BETUYUH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

11 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

6.1

HunuHapuyeckas MoBepXHOCTb, 00pa3yrolue HWIMHIPUYECKON TOBEPXHOCTH, OCh
MWJIAHAPUIECKONH TOBEPXHOCTH. [MIWHIpP: OCHOBaHUS W OOKOBas TOBEPXHOCTD,
o0Opasytoias 1 0Ch, TIONIaAh OOKOBOW U MOJIHON TOBEPXHOCTH

6.2

Konndeckasi moBepxXHOCTh, OOpa3yrolIe KOHHUYECKOW TOBEPXHOCTH, OCh U
BepIIMHA KOHMYECKOM moBepxHOCTH. KoHyC: ocHOBaHUWe M BepinHA, 00pa3yroas
1 OCh, IO/ OOKOBOM U MOJTHON MIOBEPXHOCTH. Y CEU€HHBIN KOHYC: 0Opa3yromue
U BBICOTA, OCHOBAHUA U OoKoBast IMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uaMmeTp, oAb MoBepxHocTu chepsl. Banmuoe
pacnofioxkenue chepbl M IUNIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mionanb

cdepbl

6.4

N300paxkenue Ten BpalieHUs Ha MIOCKOCTU. Pa3BépTka IMIMHApPaA U KOHyCca

6.5

KomMOuHnauu Ten BparieHuss ¥ MHOTOTPaHHUKOB. MHOTIOTpaHHUK, ONMUCAHHBIN
OKO0JIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PaHHMK, WM TEJIO BPaLLlEHUS

6.6

[Tonsatue 06 oO6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIPHOTO Tapajuienienunena M cieactBus u3 He€. OO0bEM nmmMHApa,
koHyca. O0béM mapa u rionaab chepbl

6.7

[Tomo6nbie Tema B mpoctpancTBe. COOTHONIEHWS MEXKIAY  IUIOIIAIIMHU
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

6.8

Ceuenust muiuHApa (MapaieNbHO M MEPHEHAUKYISIPHO OCH), CEUEHHUs KOHYca
(mapanienbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUS [1apa

6.9

BeKTOp Ha IIJIOCKOCTH U B IIPOCTPAHCTBE. CnoxeHre W BBIYUTAHHE BCKTOPOB.
VYMHOXEeHUE BCKTOpPAa HA YUCJIIO. Paznoxenue BCKTOpa 110 TpeM HCKOMILJIaHAPHbIM
BCKTOpPaM. HpaBI/IJ'IO mapajuiCJICIIuIcaa. Pemenue 3aJa4, CBA3aHHBIX C
IIPUMCHCHUECM IIPpAaBUJI HCI;'ICTBI/Iﬁ C BCKTOpaMH

6.10

[IpsimoyronpHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHaTel BEKTOpa.
[Ipocreiiinue 3amaynl B KOOpAMHATaX. YTol MeExIy BekTopamu. CkajispHoe
MPOU3BEACHUE BEKTOPOB. BhlumcClieHnEe YyrioB MeXAy HPSAMBIMU U IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I NPH PEIICHUH TEOMETPUUYECKUX 3a]1au




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

Brnagenne Meromgamu JI0OKa3aTeibCTB, aNTOPUTMaMHU PEIICHUS 3aJad,
yMeHHE (OPMYIUPOBATH M OINEPUPOBATH MOHATHSIMU: OIpPEICIICHUE,
aKCHoMa, Teopema, CIIEJCTBHE, CBOICTBO, IMPH3HAK, I0Ka3aTeNbCTBO,
paBHOCHJIbHBIE (POPMYIMPOBKHU; TPUMEHATDH UX; YMEHHE (POPMYIUPOBAThH
o0paTHOE U NPOTUBOIMOJIOKHOE YTBEPXKACHUE, MPUBOJIUTH MPUMEPHl U
KOHTPpHOPHUMEPLI, HCIIOJIB30BaTb MECTOJ MaTeMaTHYEeCKOU UHIAYKIUHA,
MIPOBOAWUTE AOKA3aTCIbHBIC PACCYXIACHUA TIIpU PCIICHHUM  3ajady,
OLICHUBATH JIOTUYCCKYIO MMPpaBHUIIBHOCTDH paccy>1<)1eHI/H71; YMCHHC
OIICpUPOBATH MOHATUAMH. MHOXCECTBO, IOJMHOXKCCTBO, OIICpallU Hal
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapar Jyisi OTIMCaHHsI PEaTbHBIX MPOIECCOB U SBJICHUN U TP PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYrUX Yy4YeOHBIX TPEAMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBIA3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M OIKUCHIBATh Tpadbl pa3TUIHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHU U 3a1a4

VYmenune ONICpHUPOBATh INOHATUAMU: HATYPAJIbHOC YHCIIO, IIEJIOC YHCIIO,
CTCIICHb C LCJIBIM IIOKa3aTCJIeM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbIM IIOKa3aTecjieM, CTCIICHb C HGfICTBHTGJ’IBHHM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOI'O 4YHCJId, OCTATOK II0 MOAYJI0, PallUOHAIIBLHOC 4YHCIIO,
HPppallMOHAJIbHOC YHucCJio, MHOXCCTBa HATYypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JIEUCTBUTEIIBHBIX qucell; yMCHHC  HUCIIOJIB30BATb
IMPU3HAKHU ACIIMMOCTH, HauMEHBIHH O6II.[PII>'I JACIHUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknunga IIpU pCUICHUU 3a1a4; 3HAKOMCTBO C
pa3JInIYHbIMHU MNO3UITMOHHBIMHU CUCTEMaMU CUHCJICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYEHUM M npeo6pa30BaHH51 BLIpa)KeHPII’I Cco
CTCIICHAMHA H JlOFapI/I(I)MaMI/I, Hp606p8.30BaHI/I$I I[pOGHO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC ONCPpUPOBATH MNMOHATUAMU: NOCICAOBATCIIBHOCTD,




apupMeTHIecKast Iporpeccusi, FreoMeTpHUIecKas mporpeccusi, 0eCKOHEUHO
yObIBaroIasi ~ Te€OMETpUYECKass  MpOrpeccHs; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (POPMYIT;
YMEHHUE ONEepUPOBATh MOHATHSAMH: KOMIUIEKCHOE YHUCIIO, COMpPSDKEHHBIE
KOMIUIEKCHBIE YHMCIIa, MOIYJIb M apTYMEHT KOMILUIEKCHOTO 4Hcia, popma
3aMMCH KOMITJIEKCHBIX YHCeN (T€OMETpPHUECKasi, TPUTOHOMETPHYECKAst U
anreOpanyeckas); yMeTb HPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TPUMEPHl  HCIIOJIB30BAHHS
KOMIIJIEKCHBIX YHCEJ; ONEepUpOBaTh MOHATUSAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTEIA

YMeHne onepupoBaTh NOHATHUSAMH: PAlMOHAIbHBIC, MPPALMOHAIBHEBIE,
MOKa3aTeabHble, CTENEHHbIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, HUX CHCTEMBI; YMEHHE OIEPHUPOBAThH
MOHATHSIMH: TOXJECTBO, TOXJIECTBEHHOE IMpeoOpa3oBaHUe, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHUE peniaTb YypaBHEHMS,
HEpPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPHUEMOB; penIaTh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C MapaMETpPOM; IPUMEHSITh
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIsl PEIICHHUS] MAaTEMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMeHue omnepupoBath MOHATHAMH: (GYHKIMSA, YETHOCTh (YHKIIHH,
HEPUOJUYHOCTh (PYHKUIUHU, OTPAHHUUYEHHOCTHh (DYHKIHUU, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (PYHKLMU, HauboJblllee 1 HAUMEHbIIee 3HAYCHUS
(GyHKIIMHM Ha TPOMEXYTKE, HelpepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMH, TIepBasi ¥ BTOpas NpOU3BOAHAA (DYHKIIUH, TEOMETPUUECKUI U
(u3nuecKkuif CMBICIT TPOU3BOJHOW, MEPBOOOpazHas, OMpenenEHHBIN
UHTETpall; yMEHHE HAXOAWTh aCUMOTOTHI rpaduka (QyHKIUU; yMeHUE
BBIUUCIIATh TMPOU3BOAHBIE CYMMBI, MpPOU3BENEHUS, YaCTHOTO U
KOMITO3UIIMH (PYHKUUNA, HAXOAUTh YpaBHEHHE KacaTeNbHOU K rpaduky
(GYHKIMHM; yMEHHWE HAXOAWTh MPOU3BOJHBIE AIEMEHTAPHBIX (PYHKIIHIA;
YMEHHME HCIIOIb30BaTh MPOU3BOJHYIO ISl HWCCIEeNOBaHUS (DYHKIIHA,
HaXOAWTh HAWOONBIINE U HAaUMEHbIINE 3HAueHUS (YHKIHHI, CTPOUTH
rpaduky MHOTOUJICHOB C MCIIOJIH30BAHHMEM ariapara MaTeMaTH4ecKoro
aHallM3a; TPUMEHATHh TPOU3BOJHYIO JIsl HAXOXXICHHS HAWITY4IIEro

pelicHrd B IMPUKIAAHBIX, B TOM YHCIIC COLHUAJIBbHO-3KOHOMUYCCKUX U




(bu3HUecKUX 3aa4ax; HAXOAUTh IJIOMAJU U 00bEMBI GUTYP C TTOMOIIIBIO
WHTErpana; MPUBOAUTH MPUMEPHI MATEMATUYECKOTO MOJICITMPOBAHHUS C

oMoIkio quddepeHInaIbHbIX YpaBHEHUN

YMmenue omepupoBaTth TOHATHSAMH: rpaduk ¢GyHKIMH, oOpaTHas
GbyHKIMs, KOMIO3UIMs (DYHKIMN, JWHEHHAss (YHKIWS, KBaJApaTUYHAS
¢byHKIMS, paroHaibHast GyHKIMS, CTETIEHHAas byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
(GyHKIMM, TOKa3aTelbHas M Jorapupmuyeckass (QyHKIUH; yMEHHE
CTpPOUTh Tpa@UKH H3YyYEHHBIX (YHKIMH, BBINIOJHATH MpeoOpa3oBaHUs
rpadukoB GYHKUMH, UCIOJIB30BATh IPaUKH AJIS U3yUEHUS MTPOLIECCOB U
3aBUCHUMOCTEH, MIPU PELICHUH 3aJad U3 IPYTUX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peabHON JKU3HM; BbIpaXaTh (OpMyJIaMU 3aBUCHMOCTH MEXY
BEJTMYMHAMM; UCTIOJIb30BaTh CBONCTBA U TpaduKU QYHKLIUN 7S peIIeHUS
ypaBHEHUH, HEpaBEHCTB W 3aJad C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOM IIJIOCKOCTH MHOYKECTBA PEILICHUN ypPaBHEHHU N, HEPABEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HBIX TUIIOB (B TOM YHCIE Ha
MPOLIEHTHL, JOJM U YacTH, Ha JBWXKEHUE, paboTy, CTOUMOCTh TOBapOB U
yCIyT, HaJIOTH, 3a7]aui U3 00JIaCTH yIpaBJICHUsI JIUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKEHMSI, YpaBHEHHS, HEPaBEHCTBA U HX
CUCTeMBbl IO YCJOBHIO 3aJ]aud, HCCIEI0BaTh MOJIYYEHHOE pELICHUE U
OIICHUBATh IMPABJOINOJIOOHOCTh PE3YAbTATOB; YMEHUE MOJIEIUPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMBbl IO YCJIOBHIO 3a/ayH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJENNU C MCIOJIb30BAaHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT

YMeHue onepupoBaTh HOHATHAMM: CpeiHee apu(pMeTHuecKoe, MeI1aHa,
HauOoJIbllIee U HAUMEHbILIee 3HaYeHUs, pa3Max, JUCIIepPCusi, CTaHAapTHOE
OTKJIOHEHHUE YHMCIIOBOTO HabOpa; yMEHUE U3BJIEKAaTh, UHTEPIPETUPOBATD
UH(pOpMaLKIO, IPEJICTABICHHYIO B TaOIUIaX, HA JUarpaMMax, rpadukax,
OTpaX<arollyl0 CBOMCTBA PealbHbIX ITPOLIECCOB U SIBJICHUM; IPEACTABIIATD
UHPOpMALIMIO C TOMOINbIO TaONUIl W JMarpamM; HcCCIeloBaTh
CTaTUCTHUYECKHE JIaHHBbIE, B TOM YHUCIE C MPUMEHEHHEM TIpapruecKux
METO/JIOB U 3JIEKTPOHHBIX CPE/ICTB; IpaMueCKH UCCIIE0BATh COBMECTHBIE

HaGJ’IIO,I[eHI/IH C IOMOIIBIO AUarpaMM paCCCUBAHUA U JIMHENHOMU perpeccun




YMeHue onepupoBarh IOHATHUIAMM: CIyYalHBIM OIBIT M CIy4allHOE
COOBITHE, BEPOATHOCTh CIIyYaHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HUCHOJb30BAHUEM TpaUUYECKUX METOJIOB; MPHUMEHSTH
(GopMyNBI CIOKEHHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OpMYITy IOITHOMN
BEpOSATHOCTH, (hopmyiny beprymmm, komOuHaTopHbIE (PAKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEPUPOBAThH
HNOHIATUSIMU: CllyyaliHas BEJIWYMHA, pACHpPEIENICHUE BEPOSTHOCTEM,
MaTeMaTHUYeCKOe OXHUJAHUE, JUCIEPCUs U CTaHJIApPTHOE OTKIOHEHHE
CllydallHOM BENWYMHBI, (QYHKUMU paclpelesieHuss U IJIOTHOCTH
PAaBHOMEPHOTO, II0KA3aTeJIbHOIO W HOPMAJIBHOTO PACIPEICIICHMUI;
YMEHHME HCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX pACHpENeNeHUNd Juis
pelIeHns 3ajla4; 3HAKOMCTBO C MOHSTHUSIMM: 3aKOH OOJBIINX YHCED,
METO/Ibl BBIOOPOYHBIX HCCIIEOBAHHUM;, yMEHUE MPHUBOJAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUSIMU: COUETaHHE, IEPECTaHOBKa,
YUCJIO COYETAaHWW, YUCIO TIEPECTaHOBOK;, OmHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKTBI U pacCyXIAEHUS JUIsl PELICHUS 3a/ay;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIPETUPOBATH MOTYYCHHBIN Pe3yabTaT

YMeHue omnepupoBaTh MOHATUSIMH: TOYKAa, NpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, BeIMYMHA YIJa, IUIOCKUN yrodi,
JNBYTPaHHBIA YroJ, TPEXTPAHHBIM yroy, CKpEIIMBAIOIIUECS MpsMbIE,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX U TJIOCKOCTEH, yroi
MEXAY MPSMBIMH, YroJl MEXIy HPSIMOW M IJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU 0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
OPSIMBIMHU, PACCTOSIHUE MEXKY TUIOCKOCTSIMU; YMEHUE HUCIIONB30BaTh MIPH
pellieHru 3a7ad u3ydeHHble (aKThl U TEOPEMBbl IUIAHUMETPUH; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHUpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENM C TMOMOINBI0 TEOMETPUYECKHX TOHATUH WU

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUEC 3aauU
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YMeHue onepupoBaTh MOHATUAMU: IJIOMIAL (GUIYpbI, 00BEM (UTypHI,
MHOTOI'paHHMK, MPaBUJIbHBI MHOTOTPAaHHUK, CEYEHHE MHOTOI'paHHHKA,
KyO, mapajuienenumnen, Mpu3Ma, NUpamMuaa, (Gurypa U IMOBEPXHOCTb
BpallleHus, WWIMHAP, KOHYC, Imap, cdepa, miomaas cdepsl, MIOMaab

MOBEPXHOCTH MHUPaMU[BI, MPHU3MBI, KOHYCa, IHIUHApa, 00bEM KyoOa,




MPSIMOYTOJIBHOTO TapaJIICJICIIMIIENA, MUPAaMUIbl, MPU3MBI, LUIMHIPA,
KOHYCa, II1apa, pa3BEPTKA NOBEPXHOCTU, CEYECHMs KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHHUIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromasicss cepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHATh CBOHCTBA T€OMETPHUECKUX (PHUTYP, CAMOCTOSTEIHHO
(GbopMynHpOBaTh OINpEEIeHUs U3y4aeMbIX (HUTyp, BBIIBUTaTh TUIIOTE3bI
O CBOMCTBAaxX M NMpHU3HAKaX reoOMEeTpUYecKuX (uryp, o0OCHOBBIBATh WU
OmnpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukauuoo ¢GUryp 1o
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATH HEOOXOJUMbIE JOIMOJHUTEIbHbBIE

MOCTPOCHUS
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VYMmenne OneprupoBaTh IMOHATHUAMMU: JABMKCHUC B IIPOCTPAHCTBE,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpazoBaHue MOAOOHUS, MOJ0OHBIE (UIYpHI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (UTYpHI, B TOM YHCII€ B IPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOJIb30BaTh I'€OMETPUUYECKUE OTHOLICHUS
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTOJI,
TJI01a]Th, 00BEM) TP PEIICHUHU 3334 U3 APYrUX YICOHBIX MPEIMETOB H
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUYECKHUE BEITHMUYMHBI
(mmvHa, yroJ, miomEanak, 00bEM, TUIOIIAAh TMOBEPXHOCTH), HCHOJB3YS
U3ydeHHble (OPMYNBI U METOJbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyca, HMIMHIPA, TUIOMaas chepbl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajljieNienuea, MUPaMUIbl, MPU3MBL, UWIWHAPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MO0OHBIX UTYP
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YMeHue ONICpUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHMUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJIIpHOC IIPOU3BCACHHUE, BCKTOPHOC IIPOU3BCACHHUC, YI'OJI MCEKIAY
BCKTOpPaMU; YMCHHUEC HUCIIOJIB30BATb BCKTOpHHﬁ 151 KOOp,Z[PIHElTHLIfI MCTOJ
JIg PpeIICHUA TCOMECTPUYCCKUX 3aJad W 3aJad JOpYrux y‘Ie6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMKA METOH  JJIA peUiCHud 3aaavu;
NNOHUMAHUC 3HAYUMOCTH MATCMATHUKU B HU3YUYCHHU TMPHUPOJAHBIX U

OGH.ICCTBGHHLIX mnmponeccoB u HBHCHHﬁ; YMCHHEC  pPaCliO3HABATb




IIPOSIBJICHUE 3aKOHOB MATEMATHKU B HCKYCCTBE, YMEHUE IIPUBOJUTH
IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM U  MHPOBOM

MAaTeMaTU4eCKOU HAyKH




HEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 Pammonanbupie  umcia. OOBIKHOBEHHBIE W JIECATUYHBIE APOOH, TIPOLICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUTIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTYpaJIbHOU cTeneHu. JlelcTBus ¢ apupMeTHUECKUMU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ mnenbiM mokasateneM. CTENeHb € PalMOHAIBHBIM TI0Ka3aTeseM.
. CBolicTBa CTEIEHU
15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHble 4uCiIa. ApUPMETHYECKHE Omepalud ¢ JIeUCTBUTEIHHBIMH
1.7 yucnaMu. [lpuOmmx€HHble BBHIYMCICHUS, MpaBWIa OKPYIVIEHUS, NPUKUAKA H
OIICHKA Pe3yJIbTaTa BbIUHCICHHIM
1.8 [IpeoOpa3oBanye BHIPAKEHUN
1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-palIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKHe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTtemMbl 1 COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI




OyHKIMH U TpapuKH

Oyuknus, cmocodwl 3ananus GpyHkuuu. ['paduk Pyakuuu. B3zammHo oOpaTHBIC

3 ¢ynkuuu. Yérneie n Heuétnele Gpynkuuu. Ileproaunueckue GpyHxkunn
OO6nacte ompeneneHUs] W MHOXKECTBO 3HadeHWd Qynkmun. Hymm ¢yHknum.
3.9 [IpoMexxyTkn  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM MOHOTOHHOCTH  (DyHKIMH.
' MakcuMymMbl 1 MHUHHMYMBI (QyHKIuH. Hambonblee W HawMeHbIIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennas (GyHKUIUS C HaTypalbHBIM M LENbIM IOKa3aTteneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTotel rpadukoB ¢yHkuuil. CBoiicTBa (QYHKUHH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTprudecKkas mporpeccuu. @opMysia CI0KHBIX MTPOIIEHTOB
4 Hauana maTemaTtudeckoro aHanusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOM3BOJHONM K HCCIAEAOBaHHIO (DYHKIMA HAa MOHOTOHHOCTH H
4.2 aKkcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HaMMEHBIIIETo 3HaYeHUsT (PYyHKITUU Ha
OTpe3Ke
4.3 ITepBooGpasnas. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs




7.5

Koopaunats! 1 BEKTOpEI










