


HOACHUTEJBbHASA 3AIINCKA

['eomeTpust sBRsSETCS OAHMM W3 OAa30BBIX KYPCOB HA YPOBHE
cpenHero ooOmiero oOpa3oBaHWs, TaK KaK OOECHNEYMBAET BO3MOXKHOCTh
W3YYCHHS JUCUUIUIMH €CTECTBEHHO-HAYYHOW HAMPABICHHOCTH W
OPEIMETOB TYMAaHUTAPHOTO LMKJA. [IOCKOMBKY JTOTHYECKOE MBILLIEHUE,
(dopMupyemMoe MpU M3YUYEHUH OOYYAOIIUMUCS TOHATHHHBIX OCHOB
TEOMETPUM, TMPH JOKA3ATENBLCTBE TEOPEM M TMOCTPOCHUM LEMOYKH
JIOTMYECKUX YTBEPKACHUNA TMPH PEIICHUM TEOMETPUUYECKUX 3a7ad,
YMEHHE BBIABUIaTh M ONPOBEPrarb THUIOTE3bl HEMOCPEACTBEHHO
UCMOJIB3YIOTCA MPU PELICHUM 337a4 €CTECTBEHHO-HAYYHOI'O LHKIA, B
YACTHOCTH (PU3MUECKUX 33]1a4.

Llens ocBOeHMs mporpaMmbl yd4eOHOro kypca «l'eomMeTpus» Ha
yrayOnéHHOM YPOBHE — PA3BUTHE WHIAMBUAYAIBHBIX CHOCOOHOCTEH
oOydaromuxcss NpH  M3YYCHHM TEOMETPHHM 4epe3  00ecreyeHHe
BO3MOKHOCTM TPUOOPETCHHMST W UCIOJIb30BaHUs OoJjiee  IyOOKHX
TEOMETPUYECKAX 3HAHWWA W JEHCTBUM, CHEHU(PUYHBIX TEOMETPHUH, H
HEOOXOMUMBIX [UIsl  YCIEINHOTO MNPO(ECCHOHATBLHOTO 00pa3oBaHMsl,
CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATHKH.

[TpHOpUTETHBIMU 33Ja4aMH Kypca TE€OMETPUM Ha YriayOJIEHHOM
YPOBHE, PACIIMPSIONIMMU W YCUJIMBAKOUIMMH Kypc 0a30BOr0 YpPOBHS,
SBJISFOTCAL:

pacIIMPEHHUE NPEACTABICHUS O TEOMETPHM KAaK YacTH MHUPOBOK
KyJIBTYPel ¥ ()OPMUPOBAHKME OCO3HAHHS B3aUMOCBSI3U TEOMETPHH C
OKPY>KarOIIAM MUPOM;

(opMUPOBAHUE MPEACTABICHUS O TPOCTPAHCTBEHHBIX (PUTyPaxX Kak
O BOKHEHUIIMX MATEMATUYECKUX MOJCTSAX, MO3BOJISIOIIMX OMUCHIBATh W
W3y4aTh PA3HbIC SIBJICHHS OKPYXKAKOIIETO MUpa, 3HAHHE TMOHATHHHOTO
annapara rno pazaeny «CTepeoMeTpus» yu4eOHOro Kypca reOMETpuu;

(opMUPOBaHWE YMEHHS BJIAJETh OCHOBHBIMH TOHSATHSMH O
NPOCTPAHCTBEHHBIX (PUrypaX W WX OCHOBHBIMM CBOICTBAMM, 3HAHHE
TeopeM, (POPMYJT U YMEHUE UX TPUMEHSITh, YMEHUS JOKA3bIBaTh TEOPEMBI
Y HAXOJWTh HECTAHIAPTHBIE CIOCOOBI PELICHUS 3a/1aY,

(opMUPOBAHME YMEHUS PACMO3HABATh HA YEPTEKAX, MOJEISIX U B
pPEATbHOM MHUPE MHOTOTPAaHHWKM W TeEa BPALICHUs, KOHCTPYHPOBATh
reOMETPUYECKUAE MOJIENH,



(opMUPOBaHWE TIOHMMAHUS BO3MOKHOCTH aKCMOMAaTHYECKOTO
NOCTPOCHUSI MAaTEMATHYECKUX TEOPHiA, (POPMUPOBAHAE TTOHUMAHUSL POJIH
AKCHMOMATHUKH TPU TPOBENACHUH PACCY KICHUI,

(opMUPOBAHWE YMEHUS BIAJAECTh METOJAMHM JIOKA3aTEIbCTB W
QITOPUTMOB  PCLICHUS, YMEHUS WX  [PUMEHATh, NPOBOJWTH
JOKA3aTENBHbIE PACCYKIACHUS B XOJAC PELICHUS CTEPECOMETPUUYECKUX
3ala4 M 337a4 € NOPAKTUYECKHM COACPXaHWEM, (OpMHUPOBAHUE
NPEICTABICHHS O HEOOXOAMMOCTH JOKA3aTeNIbCTB MPU OOOCHOBAHUH
MAaTEMATUYECKUX YTBEP)KICHUNA W PONM aKCMOMATUKHA B TPOBEACHUHU
JeTyKTUBHBIX PACCYKICHUH;

Pa3BUTHE U COBEPIUCHCTBOBAHUE UHTEIIEKTYAIBHBIX U TBOPYECKUX
CIIOCOOHOCTEH oOyyJarommxcs, MO3HABATEILHOM AKTUBHOCTH,
UCCIEN0BATENIbCKUX YMEHHNA, KPUTUYHOCTM MBILUICHHs, WHTEpECA K
WU3YUYEHUIO TEOMETPU U,

(dbopMHUpOBaHUE (PYHKIMOHAIBHOW T'PAMOTHOCTH, PEJICBAHTHOM
F€OMETPUU. YMEHHUS PACIO3HABATH MPOSBICHUAS TE€OMETPUUYECKUX
NOHATHIA, OOBEKTOB M 3aKOHOMEPHOCTECH B PEATBHBIX KMU3HEHHBIX
CUTyalUUsiX W MPU U3YYECHUU APYTUX YUECOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEHW, MOJCITUPOBAHMUS  PEATBHBIX
CUTYallMi, WCCIEAOBAHUS TOCTPOCHHBIX MOJENEH, WHTEPIPETALMH
MOJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH  COJIEP)KATEIBHBIMU  JIMHHSIMH ~ Y4eOHOro  Kypca
«l'eomerpusty B 10-11 xmaccax sBisrorcs: «lIpsmMple M TUIOCKOCTH B
MPOCTPaHCTBE», «MHOrorpaHHukn», «Tena BpalleHus», «BEeKTOpHl H
KOOPAMHATHI B IPOCTPAHCTBEY, «[BMIKEHUS B TPOCTPAHCTBEY.

CdopmynmupoBannoe Bo @DI'OC COO TpeboBaHHEe «yMETh
ONIEPUPOBATH MOHITHSIMKY», PEIEBAHTHBIMUA FEOMETPUM HA yIiTyOnEHHOM
ypoBHe o00yuyenuss B 10-11 kjaccax, OTHOCHTCS KO  BCEM
COJIEP)KATENIbHBIM ~ JIMHUSIM ~ y4eOHOro Kypca, a (opMHpoBaHHE
JIOTUYECKAX YMEHHMHA PACHPENEsAeTCs HE TOJBKO IO COAEPKATEIIbHBIM
JUHUSAM, HO W 1o rogam oOydenus. CoaepxaHue 00pa3oBaHus,
COOTBETCTBYIOILLEE MPEAMETHBIM peE3ybTaTaM OCBOCHUS DenepanbHOM
paboueii  mporpamMMmbl, paclpelcsiEHHbIM 1O TogaM  OOyYeHMs,
CTPYKTYPUPOBAHO TakuM 0O0pa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHLKANMATIBHBIM BOIPOCaM 00ydaronecs o0pamainch HEOTHOKPATHO.
DTO MO3BOJISIET OPraHMU30BATh OBJIAJICHUE T€OMETPUUYECKAMHU MOHATUSIMHU
W HABBIKAMHM TOCIEAOBATEIBHO W MOCTYMATENBHO, C COOIIOACHHEM
NPUHLIANA MPEEMCTBEHHOCTH, 4 HOBBIC 3HAHMS BKJIOYaTh B OOMIYIO



CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN OOYYAIOIIMXCS, PaClIUpss U
yray0sisst €€, 00pasyst MPOYHbIE MHOKECTBCHHBIE CBSI3H.

[lepexon K HM3YYEHUIO TEOMETPUM HA YIIIyONEHHOM YPOBHE
NO3BOJISET:

co3larh yciaoBus uis auddepeHuranmm o0ydeHUs, MOCTPOCHHS
WHUBULY ATbHBIX 00pa3oBaTeNbHbIX nporpamm, 00ecnevnTh
yrayOnéHHOE M3YyYECHUE TEOMETPUM KaK COCTaBIAKOUICH y4eOHOro
npeamera « MaTtemMaThKay,

NOJATOTOBUTh  OOYYAKOMIMXCA K MPOJO/DKEHUKD — M3YUYEHUS
MareMaTtuku ¢ y4étoMm BbIOOpa Oyayuieii mpodeccun, obecneuyunBas
NPEEMCTBEHHOCTh MEKIY OOLIMM M MPO(PECCHOHATbHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusiy Ha yriayOa&éHHOM
ypoBHe oTBoauTcs 204 yaca: B 10 knacce — 102 ygaca (3 yaca B HEAETIO),
B 11 kimacce — 102 gaca (3 yaca B HEJEIIO).



COJAEPKAHUE OBYUYEHUA
10 KJIIACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHS CTEPEOMETpUH. Touka, MpsMas, IIOCKOCT,
npoctpancTBo.  lloHsatme 00 ~ aKCHOMATMYECKOM  MOCTPOCHUH
CTEPEOMETPHUH. AKCHOMBI CTEPEOMETPHM U CIIEICTBUS U3 HUX.

Bzanmnoe PacnoyIOKEHHE MPAMBIX B [POCTPAHCTBE:
[IEPECEKAIOIIMECS, MapaJUIEbHbBIE M CKPELUMBAKOIIMECS  IMPIMBIE.
Ilpu3Haky CKpEeIMBAKOMUXCS MPAMBIX. [lapajuienbHOCTE TPAMBIX H
IJIOCKOCTENW B MPOCTPAHCTBE. MapaUIC/IbHBIE NMPSAMBIE B MPOCTPAHCTBE,
[AapajuIeIbBHOCTE TPEX MPSAMBIX, MAPALIETBHOCTh MPAMOA U IIOCKOCTH.
[TapannenbHOE M UEHTPAIBHOE MPOCKTUPOBAHUE, M300paKeHUE (PUTYP.
OCHOBHBIE CBOWCTBA MNApAIEIBHOTO MPOEKTHpOBaHus. M3o0paxkeHue
Guryp B mNapaIeNbHOW NPOEKUMU. YIJBl C COHANPABICHHBIMA
CTOPOHAMH, YIOJl MEXAY NPpAMBIMH B IpocTpaHcTse. [lapamnensHoCcTh
IUIOCKOCTEN: MapajylefbHblE  IJIOCKOCTH, CBOWCTBA IMapauIeIbHBIX
TIOCKOCTeH. [IpocTeiiime mpocTpaHCTBEHHBIE (UTYPHI HA TIOCKOCTH:
TETPAd AP, MapaIeIenuIiel, TOCTPOCHUE CCUCHUI.

[TeprieHAMKYIAPHOCTE MPSIMON M IUIOCKOCTH: HEPHEHIUKYIISAPHBIE
IPsAMBIE B IPOCTPAHCTBE, MPSAMBIE MMAPAJUICIBHBIE W MEPIECHIUKYIISAPHBIE
K IUIOCKOCTH, INPHU3HAK MEPIEHIUKYJIAPHOCTH NPAMONA WU IIJIOCKOCTH,
TEOpeEMa O NPSIMOA MEPNEHAUKYISAPHONA IUIOCKOCTH. OPTOrOHAIBHOE
MPOCKTUPOBAHKE. [IepreHAUKYIIAP U HAKIIOHHBIE. PACCTOSAHUE OT TOYKH
110 MIJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 0 MIOCKOCTH, MPOEKIUs PUTypHI
Ha  IUJIOCKOCTh.  lIepmeHIMKYJIAPHOCTH  IUIOCKOCTEH:  NpPU3HAaK
NEPIEHIUKYJIPHOCTH ~ IBYX  IUIOCKOoCcTed.  Teopema 0 TpéX
[IEPIIEH IUKYJISIPAX.

Vel B MPOCTPAHCTBE. YrOJl MEXKAY OPAMONA M IIOCKOCTBIO,
JABYIPAHHBIN YroJ, JIMHEHHBINA Yroil ABYTPaHHOIO yria. TpeXrpaHHbli U
MHOTOI'pPaHHbIE yIJIbl. CBOMCTBA IMJIOCKMX YIJIOB MHOIOTPAHHOrO YIja.
CBOMCTBA TUIOCKMX M JBYTPAHHBIX YITIOB TPEXTPAHHOrO yrua. Teopemel
KOCHHYCOB Y CHHYCOB JJIsl TPEXTPAHHOTO yIJla.

MHOrorpaHHuKH

Buael MHOrOrpaHHuMKOB, pa3BEPTKA MHOrorpaHHuka. llpusma: n-
yrOJIbHAs MpHU3Ma, MpsMas W HAKJIOHHAs NPHU3MbI, OOKOBas W MOJHAs
[TOBEPXHOCTH IIPU3MBI. [Tapannenenunen, IPAMOYTOJIbHBIA



napajuieJienunen U ero cpoiicrtsa. Kparvaiilive nyTH Ha MOBEPXHOCTH
MHOTrOrpaHHuka. Teopema DOinepa. [IpocTpaHCTBEHHass Teopema
[Tndaropa. [Tupamuaa: n-yrojiibHas nupamua, TPAaBHIbHAS U yCEUEHHAS
nupamuiel. CBoMcTBa pEOEP M OOKOBBIX IPAHEH MPABUIBHON MAPAMUIBIL.
IIpaBunpHbIE MHOTOIPAHHUKH. MpaBWIbHAs MpuU3Ma M [PaBUJIbHALA
MpaMKaa, MpaBuiIbHas TPEYroJibHas MUPaMUa U MPABUIIBHBIN TETpasap,
ky0. [IlpencraBieHue O TOPABWIBHBIX MHOTOIPAHHUKAX: OKTajp,
JOJEKAd AP W UKOCABP.

BblunclieHue 37I€MEHTOB MHOTOTPAHHHUKOB: péOpa, auaroHalu,
yrael [lnomane 60KOBOI MOBEPXHOCTH M MOJHOM MOBEPXHOCTH NPIMOKH
OPU3MBL, IUIOLIAJb OCHOBAHWIA, TeopemMa O OOKOBOM MOBEPXHOCTH
npsMoi mpu3Mbl. [lnomane OGOKOBOH TOBEPXHOCTH M MOBEPXHOCTH
MPABUJIBHOW MUPAMUIBL, TEOPEMA O TUIOLIAIM YCEYEHHON TMPaMUIbL.

CHMMETpHs B MPOCTPAHCTBE. DIEMEHTHI CUMMETPHUH TMPABUIIBHBIX
MHOTOIPaHHUKOB. CHUMMETpUs B  MPABAJIBHOM  MHOIOTPAHHHUKE:
CUMMETPHS  TapaUIENICNIANENa, CUMMETPUS MPABHUIBHBIX  I[PU3M,
CUMMETPHS IIPABUIIBHON TUPAMHUJIBL.

BekTopbl H KOOPAHHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B TMPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA
HEHYJIEBOIO0 BEKTOPA, BEKTOPBHI KOJIMHEAPHBIE, COHAIPABIICHHBIE W
[IPOTUBOIIOJIOKHO ~ HANpPABJICHHBIE BEKTOPBL. PaBeHCTBO BEKTOPOB.
JIEHCTBUS C BEKTOpPaMU:. CIIOKEHHE W BBIYUTAHUE BEKTOPOB, CymMMa
HECKOJIBKMX BEKTOPOB, YMHOXXEHME BEKTOpa Ha uyucio. CBoiicTBa
CIIOKEHUsS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA 4nci0. [ToHsaTHE
KOMIUTAHapHble BEKTOPHI. [IpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[Ipasusio mapayenenunena. Teopema 0 pasiaoKEHUU BEKTOpa IO TPEM
HEKOMIUIaHApHBIM BekTopaMm. [IpsmoyroyibHas cucrema KOOpPAMHAT B
npocrpancTee. Koopaunarsl BekTopa. CBs3b MEXAY KOOpAMHATAMH
BEKTOpPa M KOOPAMHATAMU TOYEK. YTOJ MEXKIY BEKTOpamu. CKalApHOE
IIPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tesa Bpaluenust

[TonsiTus: UAJTAHAPUYECKAs MOBEPXHOCTB, KOHUYECKas
NOBEPXHOCTh, CPEPUUECKAsT MOBEPXHOCTh, 00OPA3YIOIMME MOBEPXHOCTEI.
Tena BpamieHWs: HWIMHIAP, KOHYC, YCEUEHHBIA KOHYC, cdepa, wmiap.
B3aumHuoe pacnonoskeHue cepsl U IUIOCKOCTH, KacarenbHask MIOCKOCTh



K chepe. M300pakeHHMe TN BpalleHUsT Ha TUIOCKOCTH. Paspéprka
WIAHIPA U KoHyca. CumMeTpus cdepsl 1 mapa.

O0BEéM. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
OPSIMOYTOJIBHOTO Mapaijiesicnuneaa u CieacTBus u3 He€. OObEM MpsAMoii
Y HAKJIOHHOM MPU3MBbI, LAJIMHAPA, MHpaMuAbl U KoHyca. OObEM 11apa u
IAPOBOTO CErMEHTA.

KomOuHanu Ten BpamieHHss W MHOrOrpaHHukoB. [Ipusma,
BIIUCAHHAS B LWIMHAP, ONUCAHHAs OKOJO IWIMHApA. llepeceueHue
chepbl U mapa ¢ miIocKocTho. Kacanuwe mapa u ceprl MIOCKOCTHIO.
[ToHdaTe MHOrOrpaHHUWKa, OMNKMCAHHOTO OKOJO  Ccdepbl, CPEpHI,
BIIMUCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPALLECHUSI.

[Tnomaae MOBEPXHOCTH LWIMHAPA, KOHyCa, Mmiomanb chepsl U eé
yacteil. [logoOue B mpoctpaHcTBe. OTHOHIEHUE OOBEMOB, MJIOMIANCH
noBepxHocTed moaoOHbIX Guryp. [IpeodpazoBanue moao0Ous, TOMOTETHSI.
Pemenne 3a1a4 Ha TUIOCKOCTH C KCIOJB30BAHUEM CTEPEOMETPHUYECKUX
METO/IOB.

[TocTpoeHHEe CeUEeHUE MHOTOTPAHHUKOB W TEJ BPAILCHUS. CEUCHUS
WIAHIPA (MApaIENbHO M NEPICHIUKYJSIPHO OCH), CEYEHMS KOHYyCa
(MapannenbHbBIE OCHOBAHUIO M MPOXOJSIIME YEpPe3 BEPUIMHY), CEUCHUS
1apa, METObI MOCTPOEHUS CEUEHUIA: METOJ CIIEA0B, METOJ BHYTPEHHETO
NPOEKTUPOBAHHUS, METOJI TIEPEHOCA CEKYLIECH MIOCKOCTH.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropsl B npoctpancTBe. Ornepauuu Haa BEKTOpaMu. BEKTOpHOE
YMHOXKEHUE  BEKTOpPOB.  CBOMCTBA  BEKTOPHOTO  YMHOKEHUS.
[IpssimoyronbHas cucTeMa KOOPAMHAT B mpocTpaHcTBe. KoopawHarsl
BeKkTOpa. PaznokeHnme Bektopa mo Oasucy. KoopamHaTHO-BEKTOPHBIMA
METOJI MPU PEIEHUN N'€OMETPUUYECCKIX 3a/1a4.

J{BHKEHUS B IPOCTPAHCTBE

JIBuw>keHus mpocTpancTBa. OroOpaxeHus. IBUKCHHAS U PaBEHCTBO
¢uryp. OOwmme cBOiCTBa NBWXKEHWI. Buabl ABWKECHWH: NapasuieIbHBINA
NEPEHOC, LEHTPalbHAs CUMMETPHS, 3€PKAJIbHAs CUMMETPUs, MOBOPOT
BOKpyT npsimoii. [IpeoOpazoBanus nogodus. [Ipsamas u cepa Diinepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O
KYPCA «('EOMETPHS» (YTIJIYBJEHHBIIH YPOBEHB) HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIUTAHHE:

C()OPMUPOBAHHOCTh TPAKAAHCKOW TO3ULMK OOYYArOIIErocs Kak
AKTUBHOTO M  OTBETCTBEHHOTO0 WICHA POCCUHCKOro  OOWIEeCTBa,
OPEICTABICHHE O MATEMAaTHYECKUX OCHOBax ()YHKIMOHHUPOBAHHS
PA3IAYHBIX CTPYKTYP, SBICHWHA, OPOUEAYP TPaXAAHCKOro oOmiecTa
(BBIOOpBI, OMPOCBl W  APYroe), YMEHHE B3aUMOJCHCTBOBATH C
COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM € WX (QYHKIUSAMH W
HA3HAYECHHEM,

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTbL POCCUHCKOW TPaXIAHCKOH HMJACHTHYHOCTH,
VBOKEHUS K MPOLUIOMY M HACTOAIIEMY POCCHUHCKOW MATEMAaTHKH,
LIEHHOCTHOE OTHOLUEHWE K NOCTHXKEHUSM POCCUHCKMX MATEMATUKOB U
POCCHICKON MaTeMaTu4e€CKOM LIKOJIBI, UCTIONB30BAHUE 3TUX JOCTHKEHUN
B JPYTHX HAYKAX, TEXHOJOTUSAX, chepax IKOHOMHUKH,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHME  JOYXOBHBIX  LEHHOCTEAW  POCCHMCKOTO  HApo.a,
c()OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3THYECKOTO IMOBEACHHS,
CBA3AQHHOIO C NPAKTUYECKAM MPUMEHEHUEM JOCTWIKEHUMH HAYKH H
JEATENBHOCTBI) YYEHOI0, OCO3HAHME JIMYHOTO BKJIAJAA B TOCTPOCHUE
yCTOMUMBOIO OyIymiero;

4) s3cTeTn4ecKOe BOCIIUTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETHKY
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, PpPEUICHU,
pacCy>KIeHUH, BOCHPUMMYMBOCTH K  MATEMAaTHYECKUM  acClEeKTam
Pa3IMYHBIX BUJAOB UCKYCCTBA,

S) puznueckoe BocnuTanue:

c()OPMUPOBAHHOCTh YMEHHSI TPUMEHSITh MATEMATHYECKUE 3HAHKS B
MHTEpPECax 3J0pOBOro M 0Oe30macHoro o0pasa >KW3HH, OTBETCTBEHHOE
OTHOLIECHUE K CBOEMY 310POBBIO (3mopoBoe MATAHHUE,
cOaTaHCUPOBAHHBIA PEKUM 3aHATHI W OTHABIXA, PEryysipHas puznueckas
AKTUBHOCTH),  (DU3MYECKOE  COBEPIICHCTBOBAHWE MPH  3AHATHAX
CIIOPTUBHO-0310POBUTENBHON EATENBHOCTBIO,



6) Tpya0oBO€ BOCIMTAHUE:

TOTOBHOCTb K TPYAY, OCO3HAHKUE LICHHOCTH TPYAOI00MS, UHTEPEC K
pa3nuuHbIM cepam MpoPecCHOHAIBHON AEATENLHOCTH, CBSI3aHHBIM C
MAaTEMATUKOA W €€ TPUIIOKCHHUSIMHU, YMEHUE COBEPLIATH OCO3HAHHBIN
BBIOOD Oyyliei npodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE
TUTAHBI, TOTOBHOCTb U CIIOCOOHOCTh K MATEMATUYECKOMY OOPa30BaHUIO U
caMO00pa30BaHUI0 HA NPOTSHKCHHM BCEH JKU3HH, TOTOBHOCTh K
AKTUBHOMY YYaCTHIO B PEIICHUM MPAKTHYECKHUX 3a7a4 MATEMATU4YECKOM
HaITPaBJICHHOCTH,

7) 3K0JIOTHYeCKOe BOCTIHTAHHE:

C()OPMUPOBAHHOCTh  JKOJIOTHYECKOH  KYJNBTYPbl, I[OHUMAaHHE
BJIUSHUAS  COLMAIBHO-ODKOHOMUYECKMX  IPOLECCOB HA  COCTOSIHUE
OPUPOJHON M COLMAIBHON Cpellbl, OCO3HAHME TIIOOATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOJIEM, OPUEHTALIMS HA MPUMEHEHHE MAaTEMATHYECKUAX
3HAHWHA JUIsl peleHWs 3ada4 B O0JIACTM  OKPYXaroUIeH  cpensl,
IUIAHUPOBAHME TMOCTYNKOB M OLEHKH MX BO3MOXKHBIX MOCJIEICTBHMA IS
OKPY KArOIIENA CPEIBI,

8) neHHOCTH HAYYHOI O IO3HAHMSA

c()OPMUPOBAHHOCTH MHUPOBO33PEHNS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W OOLICCTBEHHON NPAKTHKH,
NOHMMAHHAE MAaTEMATUYECKOM Hayku Kak CQEPbl  YEIOBEUYECKOM
NEATENBHOCTH, JTAnoOB €€ pPa3BUTUA W 3HAUYAMOCTH Ui Pa3BUTHSA
LMBUJIM3ALlUU, OBJAJACHUE SI3bIKOM MATEMAaTUKHM W MaTEMaTUYECKON
KyJbTYPOl KaK CPEACTBOM NO3HAHWS MHPA, TOTOBHOCTh OCYLIECTBIISTH
MPOECKTHYIO M HMCCIENOBATENBCKYIO JIEATEIbHOCT MHAMBHAYAIBHO U B
rpynne.

METAIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHUS

ba3zoBble joruyeckue aeiicTBus:

BBISIBJIATH W XApaKTEPHU30BaTh  CYHMIECTBCHHBIE  MPHU3HAKH
MaTEMaTUYECKUX OOBEKTOB, MOHSATUNA, OTHOIICHUN MEXIY MOHSITHSIMM,
(hopMyMpOBaTh ONMPEACIICHUS] OHATHH, YCTAHABJIMBAThH CYIIICCTBEHHBIM
NPU3HAK KJIacCU(UKAIIMM, OCHOBAHUS JUisl OOOOUIEHUS W CPaBHEHUS,
KPUTEPUU MPOBOAMMOrO aHaJIn3a,



BOCIIPUHUMATh, (OPMYJIMPOBATH M MPEOOPA3OBBIBATH CY>KACHUS:
YTBEPAUTENBHBIE W OTPHULATENbHBIC, €AMHUYHBIC, YACTHBIC M OOIIME,
YCIIOBHBIC;

BBISIBISITh  MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3H U
OpOTUBOpEUMs B (PaKkTax, NAHHBIX, HAONIOJCHUSAX W YTBEP)KICHUSIX,
npemiaratb  KpUTEpUU  JJI8  BBISBICHHS  3aKOHOMEPHOCTEH W
[IPOTUBOPEYHNIL,

JeJIaTh BBIBOABI C UCMOJBb30BAHUEM 3AKOHOB JIOTUKH, NEAYKTHBHBIX
Y MHAYKTUBHBIX YMO3AKITFOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHN,

OPOBOJAMTH CAMOCTOATEIBHO JIOKA3aTENbCTBA MATEMATHYECKUX
YTBEPKACHUM (MPAMBIE U OT MPOTHBHOTO), BEICTPAUBATH APIYMEHTALMIO,
OPUBOJUTE MPUMEPBI U KOHTPHOPHUMEPBL, OOOCHOBBIBATH COOCTBEHHBIE
CY>KICHHSI U BBIBOJIBI,

BbIOMpaTh Ccnoco® pemieHus y4eOHOH 3amauM  (CpaBHUBATH
HECKOJIBKO BApWAHTOB PELICHMs, BBIOMPATh HAWOONEE MOIXOIALIMA C
Y4ETOM CAMOCTOSATENBHO BBIACTIEHHBIX KPUTEPHUEB).

ba3oBrbie uccienoBareibCckue aelicTBus:

UCIOJb30BaTh BONPOCHl KAk MCCIAEAOBATEIBCKUNA WHCTPYMEHT
no3HaHus, (OPMYJIMPOBATh BOMPOCHL, (PUKCUPYIOLIME MPOTUBOPEUME,
npolOiieMy, yCTaHABIMBATh UCKOMOE M TaHHOE, (OPMUPOBATH THIIOTESY,
apryMEHTHPOBATH CBOIO MO3ULNIO, MHCHHUE,

OPOBOAMTH  CAMOCTOSITENBHO  CIUIAHMPOBAHHBIM  3KCIEPUMEHT,
UCCIICIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTU4YeCKOro
OOBEKTa, SIBIICHWS, MPOLECCA, BBIABICHUI 3aBHCUMOCTEH MEXIY
00BEKTaMMU, SIBIICHUSMH, TPOLIECCAMH,

CaMOoCTOATENbHO  (hopMyaupoBaTh OOOOIICHUS W BBIBOJBI TIO
pe3yabpTaTaM MPOBEAEHHOTO HAOMIOJICHUS, WCCICIOBAHUS, OLICHUBATH
JOCTOBEPHOCTB MOJIYYEHHBIX PE3YJIBTATOB, BBIBOJAOB M 0000IIEHMIA,

NPOTHO3MPOBATh BO3MOYKHOE PA3BUTHUE TIPOLECCA, a TaKKe
BbIJIBUTaTh MPEANOI0KEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBUSIX.

Padora ¢ nnopmanmueii:

BBISBIIATh ACQUIUTE MH(POPMALIMK, JAHHBIX, HEOOXOAWUMBIX IS
OTBETA HA BOMPOC W AJIsl PEIIEHUS 3aa4H;

BbIOMpaTh WH(OPMALMIO M3 MCTOYHHKOB PA3JIMYHBIX THIIOB,
aHAJIM3UPOBATh, CUCTEMATA3UPOBATh U MHTEPIPETUPOBATH UH(POPMALUIO
PA3IAYHBIX BUAOB U (POPM NPEICTABICHHUS,

CTPYKTYPUPOBATh MH(POPMALMIO, MPEACTABIATE €€ B PATMYHBIX
(opmax, WILTIOCTPUPOBATH TPaPUUECKH,



OLICHWBATh  HAAEKHOCTH HMH(POPMALMM MO  CAMOCTOSITEBHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKAaTHBHBbIE YHUBEPCA/IbHbIE YUeOHbIe 1eiiCTBUSs

OO0enue:

BOCIPUHUMATL U (HOPMYIUPOBATh CY>KACHHUS B COOTBETCTBUM C
YCJIOBUSIMU U LETSIMUA OOLIEHHUS, ICHO, TOUHO, FPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3PEHHUSI B YCTHBIX U MUCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS 110
XOJy PeUIeHHUs 3a]]a4ui, KOMMEHTUPOBATh MOy YCHHBIH PE3yJIbTaT;

B X0Ji¢ 00CY>KJICHHUS 3a/1aBaTh BOMPOCHI IO CYHIECTBY 00CYKAaeMOA
TEMbI, MPOOJIEMBI, PeLIacMOl 3a1a4yu, BbICKA3bIBaTh MJIEH, HAICJICHHbBIE
HA TOWCK PELICHHS, COMOCTABJSTH CBOU CYKACHUS C CYXKICHUSIMU
APYyruX YYacTHUKOB Juajora, OOHApy>KMBaTh pa3IMUUE€ M CXOJCTBO
NO3ULMi, B KOPPEKTHOW (opMe (PopMynHpoBaTh pPa3HOIIIACHS, CBOH
BO3PAKECHHUS,

OPEACTaBIATh PE3YJbTAaThl  PEIICHHUS 3aJaud, HKCIEPUMEHTA,
UCCIICIOBAHMS,  MPOCKTA,  CaMOCTOSATENBHO  BbIOMpaTh  (opmar
BBICTYIIJICHUSI ¢ YUETOM 3a/1a4 MPE3CHTALMU U OCOOCHHOCTEH ayAUTOPUM.

PeryasiTuBHbIC YHHBeEpCaAJbHbIE Y4eOHbIC AeiCTBUS

Camoopranusanusi:

COCTaBJIATh IJIaH, AITOPUTM PEUICHHS 33Ja4M, BBIOMPATH CHOCO0
pelIeHUsT ¢  yYETOM  MMEKOUIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBaTh M  KOPPEKTUPOBATh  BAPUAHTHI
peLeHuii ¢ y4éToOM HOBOI MH(pOpMALIIH.

CaMOKOHTPOJIb, SMOLUOHAJILHBII HHTEJJICKT:

BJIQJICTh HABBIKAMM T[1O3HABATEIBHOW PEPIICKCHM KAaK OCO3HAHMS
COBEPIIAEMBIX JCHCTBUI M MBICIUTENIBHBIX TPOLECCOB, UX PE3YJIBTATOB,
BIQJICTh CHOOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJII Mpouecca W
pe3yJibTara peleHusl MaTEMAaTUYECKON 3a1a4H;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELLICHUH
3a1a4M, BHOCUTb KOPPEKTHBBI B JCATEIBHOCTh HA OCHOBE HOBBIX
O0OCTOATENBCTB, TAaHHBIX, HAMJIEHHBIX OUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJbTaTa LEIHA U YCIOBUAM, OOBICHSITH
MPUYHMHBI JOCTVIKEHUS WM HEIOCTHIKEHUS PE3YJIBTATOB ACATEIIBHOCTH,
HAXOAWTh OMIMOKY, 1aBATh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI AeATEIBHOCTD:



NOHMMATh W  HWCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOH W
VHAUBUAYAIbHOH PabOThHl MPH PEIICHUM Y4YEOHBIX 3a1a4, MPUHUMATh
LEJIb  COBMECTHOH  JEATENIbHOCTH,  IUIAHUPOBAaTh  OPraHU3aLHIO
COBMECTHOM pPalOTHI, pacnpenensaTb BUAb pPadOT, HOrOBAPHBATHCH,
oOCyXJarh Mpouecc M pe3yjbrar paldoTel, 00000I1aTh MHEHHUS
HECKOJIbKMX JIFOJICH,

y4acTBOBaTh B IPyNmoBbIX (opmax paboTel (00CYyKaeHUs, 0OMEH
MHEHM, «MO3TOBBIE IITYPMBbD) U UHBIC), BBITIOIHITH CBOK YacTh pabOTHhI
YU KOOPIMHUPOBATH CBOM JACHCTBHS C JAPYTMMH YJICHAMW KOMAaHJBI,
OLICHWBATh KA4€CTBO CBOETO BKJIANa B OOIMKA MPOAYKT MO KPUTEPHSIM,
c(OpMYJIMPOBAHHBIM YYAaCTHUKAMK B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHniry 10 knacca 00yyaromuics HayYUTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMM TMOHSATUSIMU CTEPEOMETPUU
OpU  PEHICHWM 33724 W [POBEICHUU  MATEMATHYECKUX
PacCy>KICHUIL,

e TMPHUMCEHITh AKCHOMBI CTEPEOMETPHM M CJEACTBUS M3 HHUX IPHU
PELIEHUN NF€OMETPUYECKIX 33124,

e KiacCMUUMPOBATh B3aMMHOE PACHOJIOKCHHUE NPSIMBIX B
OPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, TMPSAMBIX U
IJTOCKOCTEMN B ITPOCTPAHCTBE;

e CBOOOIHO ONMEPUPOBATH MOHATUSAMH, CBA3AHHBIMM C yIJamMHu B
OPOCTPAHCTBE. MEXAY NPSIMBIMH B MPOCTPAHCTBE, MEXKIY
MIPAMOM M ITOCKOCTEBIO;

e CBOOOAHO  ONEPUPOBATh  NOHATHSIMH,  CBSI3aHHBIMH  C
MHOTOTPaHHUKAMU;

e CBOOOJAHO PACMO3HABATh OCHOBHBIE BHJbl MHOTOIPAHHUKOB
(mpu3Ma, nTupaMuIa, MPAMOYTOJIbHBINA Napajuienenunen, kyo);

e KiaccU(pUUMPOBATH MHOTOTPAHHWKH, BBIOWPAs OCHOBAHMsS st
KJ1accu(puKanum;

e CBOOOIHO ONMEPUPOBATH MOHSITHSIMH, CBA3AHHBIMHU C CEUECHUEM
MHOTOTPAaHHUKOB TJTIOCKOCTBIO;

e BBINOJHATH NAPAVIEIBHOE, UEHTPAIBHOE W OPTOTOHAIBHOE
OPOCKTUPOBAaHWE  (QUIyp  HA  TMIOCKOCTh,  BBINOJHSTH
n300pakeHus PUTyp Ha IITOCKOCTH,



CTPOUTH CEYCHHsSI MHOTOTPAHHMKOB Pa3JMYHBIMM METOJIaMHU,
BBIMIOJHATh  (BBIHOCHBIE) TUIOCKME YEPTEXKH W3 PHUCYHKOB
IPOCTBHIX O0OBEMHBIX (PUTYP: BHJ CBEPXY, COOKY, CHU3Y,
BBIYKCIIATH IJIOMAAA TOBEPXHOCTEN MHOTOIPAHHUKOB (ITPU3Ma,
nupaMmmuja), FCOMETPUUYECKHUX TENT C TPUMEHEHUEM (POPMYIT,
CcBOOOJHO OMEPUPOBATH MOHATUSAMU: CUMMETPHUS B TPOCTPAHCTBE,
LEHTP, OChb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCb U MJIOCKOCTh
CUMMETPUHU (QUTYPBHIL,

CBOOOJHO  OMNEPUPOBATH  MOHATHUSMH, COOTBETCTBYIOLIMMHU
BEKTOPAaM M KOOPAMHATaM B IPOCTPAHCTBE,

BBITIOJIHATH ACHCTBUS HAJl BEKTOPaMH;

pelaTh 3aa4M Ha JOKAa3aTeIbCTBO MATEMATHYECKAX OTHOIICHUH
Y HAXOKJECHUE T€OMETPUYUECKHUX BEJIMUMH, TPUMEHSSI U3BECTHBIC
METOJIbI MPU PELICHUM MATEMATHYECKHUX 337144 MOBBIIICHHOTO U
BBICOKOTO YPOBHSI CJIOKHOCTH;

OPUMEHSTH MPOCTEHIINE TPOrPAMMHBIE CPEACTBA U JICKTPOHHO-

KOMMYHHKAIMOHHBIC CUCTEMBI npu pELICHUT
CTEPEOMETPUYECKUX 33124,
W3BJICKATh, npeoOpa3oBbIBATh U WHTEPIPETUPOBATH

uHGOPMAITHIO O MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (UTYpaX,
MPEICTABICHHYIO HA YePTEIKax M PUCYHKAX;

NPUMEHSTh TONYYCHHBIC 3HAHWS Ha TPAKTHKE. CPaBHUBATh M
aHAIM3UPOBATh pEalbHBIE CHUTYyallud, TPUMEHSATH HW3yYCHHBIC
MOHATHS B TPOLECCE TOMCKA PEHICHUS MaTeMaTHUYeCKU
c(hOpMyIMPOBAHHOW  TPOOJIEMBI, MOJCIUPOBATH  PEATbHBIC
CUTyallud Ha S3bIKE TEOMETPUH, MCCIEAOBAaTh MOCTPOCHHBIC
MOJIEJIN C UCTIOJIb30BAHUEM I€OMETPHUUYCCKUX TOHATHI U TEOPEM,
anmapata anreOphbl, pemaTh MPaKTHUECKUEe 3aa4i, CBI3aHHBIE C
HAXOKJACHUEM T€OMETPUUECKUX BEJTUUMH,

UMETh TPEACTaBICHHWS 00 OCHOBHBIX JTanax Pa3BUTHS
FCOMETPUM KaK COCTaBHOW dacTW (yHIaMEHTa pPa3BUTHS
TEXHOJIOTHUH.

K konity 11 kinacca oOyyaromuiics HayYUTCs:

CBOOOJHO  ONEPUPOBATH  TOHSTHSMH,  CBS3aHHBIMH  C
HWIAHIPUYECKON, KOHUYECKOH U cPepruieCcKoii TOBEPXHOCTSMM,
OOBSCHATH CIIOCOOBI MOy YCHHUS,

ONEPUPOBATH IMOHATHAMU, CBA3AHHBIMU C TEJIAMH BpALLECHUS:
HUIMHAPOM, KOHYCOM, C(hepoid 1 mapom;



pacro3HaBarh TeNa BpaweHus (IWIMHAP, KOHYC, cdepa u map) u
OOBSCHATH CIIOCOOBI MOJTyYECHHUS TEJ BPALLCHHUS,
KIacCU(UIMPOBATh  B3aUMHOE  PACHONIOKEHUE  cepbl U
TUIOCKOCTH,

BBIUYMCIIATh BEJIMYMHBL JJIEMEHTOB MHOTOIPAHHUKOB M TEN
BpallCHUs, 00BbEMBI U MJIOIAAN TOBEPXHOCTEN MHOTOIPAHHUKOB
Y TEJl BPAIEHUs, TEOMETPUUYECCKUX TEJI ¢ TPUMEHEHUEM (HOPMYIT,
CBOOOJHO  ONEPUPOBATH  TOHSTHSMH,  CBS3aHHBIMH  C
KOMOWHALUMSIMA ~ TEJI  BPAIIEHUS W MHOTOTPAHHUKOB:
MHOTOTPAaHHUK, BIIMCAHHBIN B chepy W ONUCAHHBIA OKOJIO Cephl,
cdepa, BIMCaHHasi B MHOTOTPAHHUK WJTU TEJIO BPALLCHMS,
BBIYMCIIATh COOTHOLICHHSI MEXKAY IUIOLIAAIMHA MOBEPXHOCTEH U
00bEMaMU TTOJJOOHBIX TET,

n300pakarb HM3y4acMmble (UTYPBI, BBIMOJHATH (BBIHOCHBIC)
TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYD: BUJ
CBEPXY, COOKY, CHU3Y, CTPOUTh CEUCHUS TEIl BPAILICHUS,
W3BJICKATh, WHTEPIPETUPOBATH U npeoOpa3oBBIBATH
WH(OPMALIMIO O MPOCTPAHCTBEHHBIX FEOMETPHUECKHUX (PUTYPaX,
NPEJICTABICHHYIO HA YEPTEKAX U PUCYHKAX;

CBOOOIHO ONMEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE,
BBITIOJTHATH ONEPALMHA HAJl BEKTOPaAMU;

3a/aBaTh TUIOCKOCTh YPAaBHEHWEM B JIEKAPTOBOH CHCTEME
KOOPJMHAT;

pelmaTb reOMETPUYECKUE 3a/1a4l HA BBIYMCIICHHE YTIJIOB MEXKIY
OPSIMBIMU M TUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHANA OT TOYKH JI0
TUIOCKOCTH, B LEIOM, HA MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOJIA TPU PELICHUH;

CBOOOJHO OMEPUPOBATH MOHATHIMHU, CBI3aHHBIMH C JIBHKEHUEM
B IIPOCTPAHCTBE, 3HATH CBOMCTBA JIBWKEHNUI,

BBINIOJIHATH N300pa>KEHHsSI MHOTOTPAHHUKOB U TEJI BPALLICHHS TTPU
MapajuIeIbHOM MEPEHOCE, LEHTPAIBHON CUMMETPHH, 3€PKATBHON
CUMMETPUH, MPU TOBOPOTE BOKPYT NPIMOM, MpeoOpa3oBaHMs
o00u,

CTPOUTHh CEYCHHWS MHOTOTPAHHMKOB W TEJ BPALICHMS: CECUCHHS
WIAHAPA (MapajuIeTbHO W TMEPHCHAMKYISPHO OCH), CEUCHUS
KOHyca (Mapa/yicibHBIE OCHOBAHMID M MPOXOISALIME YEPE3
BEPILIHHY ), CEYCHHS LI1apa;



UCIOJb30BaTh METOJABI MOCTPOCHUSI CEUEHWI: METOI CJENOB,
METOJI BHYTPEHHETO MPOCKTUPOBAHUS, METO IEPEHOCA CEKYIEH
TUIOCKOCTH,

JOKa3bIBaTh FEOMETPUUECKHE YTBEPKIACHMS,

OPUMEHITh ~ TEOMETPUYECKME  (akThl O PEIICHUs
CTEPEOMETPUYECKHUX 3a/a4, MPEANOIAratouX HECKOJIBKO 111aroB
PELICHUS, €CIU YCIIOBUS TPUMEHCHUS 3aJaHbl B SIBHOH U
HESBHOH popme;

pelaTh 3aa44 Ha JOKa3aTeIbCTBO MATEMATHYECKAX OTHOIICHUH
Y HAXOXKJIEHUE T€OMETPUUYCCKIX BEJIMYNH,

OPUMEHSTh  MPOTPAMMHBIE  CPEACTBA M DJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI npu pELICHUT
CTEPEOMETPUYECKHUX 33124,

OPUMCEHSTH TOJYYCHHBIE 3HAHWS HA MPAKTUKE: CpPaBHUBATH,
AQHAJIM3UPOBATh W OLICHWBATH PEAJbHBIC CUTYyallMW, MPUMEHSTH
W3YYCHHBIE TMOHATHUS, TEOPEMBI, CBOMCTBA B MPOLECCE MOMCKA
pELICHUST MaTeMAaTU4YeCKH CHOPMYJIUPOBAHHON  MPOOIEMBI,
MOJICTIMPOBATh PEAIbHBIE CHTYallMM Ha S3bIKE TE€OMETPUH,
UCCIICIOBaTh  TOCTPOEHHBIE MOJEIHA C  MCMOJb30BAHUEM
rEOMETPUYECKUX NOHITANA W TEOPEM, anmnapara aareOpsl, pelarhb
NPAKTUYECKHE  33/Ja4d,  CBSI3aHHbIE C  HAXOXKICHUEM
TEOMETPUYECKUX BEJTMYMH,

UMETh NPEICTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHS
FEOMETPUM KaK COCTaBHOM 4YacTh (PyHIAMEHTa Pa3BUTHS
TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuecTBo uacos DJIeKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3ae/ioB H TeM (uudposbie)
n/n NPOrpaMmsl Bcero Konrpoarn | Tlpaxtirieck o0pa3oBaTe/bHbIE
bie padoThI He padoTbl pecypen
1 BBenenue B crepeoMeTpuio 23 1
5 B3anmHOe pacnonoxeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 ITapannenbHOCTD NPSAMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneHnmiyns{pHOCTb NPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
Yriabl ¥ pacCTOsIHUA 16 1
MHororpaHHuKH 7 1
Bekrtope! B npocTpaHcTBe 12
g [TosTOpeHue, o6o6meHI:Ie u 5 5
CUCTEeMaTU3alMsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME




11 KVIACC

KonnuyecTBo yacos DJIeKTPOHHbBIE
No 11/ HaunmeHoBaHHe pa3fe/ioB H TeM Kortpons Mpasraeck (uudpossbie)
NPorpamMmbI Bcero o0pa3oBaTejibHbIE
bie padoThI ue padoTbl pecypen
1 AHanuTH4yecKas reoMeTpust 15 1
5 [TosTOpeHue, O606H.I6HI:I€ u 15 !
CHCTEMAaTHU3aLUs 3HAHUH
OO61BéM MHOTOrpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany MOBEPXHOCTU U OOBEMBI 9 |
KPYTJIBIX T
6 JBro>keHus 5 1
7 [TosTopenue, obodImeHue u 17 5
CHCTEMAaTHU3aLUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 g 0

ITPOTPAMME






























































































yYrojg MeEXKAy BCKTOpaMH, CKaJIFIPHOEC TIPOU3BCACHHUE  BCKTOPOB,
KOJUJIMHCAPHBIC 1 KOMITJIAHAPHBIE BEKTOPLI

6.17

Haxonuth cymMmMy BEKTOPOB M MpPOU3BEAEHHE BEKTOpa Ha YHCIO, YroJ
MeXIy BEKTOpamH, CKaJipHOE NPOU3BEIEHHUE, PaCKIajblBaTb BEKTOP
IO JIByM HEKOJUIMHEapHBbIM BEKTOpaM

6.18

BaHaBaTb MJIOCKOCTh YPAaBHCHHEM B I[eKapTOBOfI CUCTEME KOOPpAUHAT

6.19

Pemare mpocreiiline TreOMETpUYECKHE 3aJa4yd  Ha IPUMEHEHUe
BEKTOPHO-KOOPAUHATHOIO METOa

6.20

Pemats 3aJa4u Ha J0Ka3aTeJIbCTBO MATCMATHUYCCKHX OTHOWIEHUHA U
HaXOXKACHUEC TCOMETPUUCCKUX BCJIMYUH I10 o6pa3uaM HJIN aJITOPHUTMaM,
MPUMCEHSA HU3BECTHBIC METOObI npu pemi€eHNH CTaHAAPTHBIX
MATEMAaTUYCCKUX 3aaa4

6.21

IlpumensaTs mnpocTellnne IPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHUKALMOHHBIE CHUCTEMBI MpPU PELIEHUU CTEPEOMETPUUECKUX
3ama4

6.22

IIpuBoauTh NpUMepPbI MATEMATHYECKUX 3aKOHOMEPHOCTEHN B IPUPOAE U
JKA3HH, PACIIO3HABATh NPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

IIpuMeHsAT, moONyueHHblE 3HAHMS Ha TpPaKTUKE: aHAJU3UPOBaTh
pealibHble CUTYyallMM U NPUMEHSTb W3y4YeHHbIE MOHATUS B IpoLEecce
NONUCKA PELICHUST MaTeMaTH4ecKu CHOPMYJHUPOBAHHON MPOOIEMBI,
MOAEJIUPOBATh PEaIbHbIE CUTYallUH Ha A3bIKE N€OMETPUH, UCCIIEN0BATh
MIOCTPOEHHBbIE MOJEIN C UCIOIb30BAHUEM N€OMETPUYECKUX MOHATHH U
TEopeM, amrmapara anreOpsl, pelmarb MPakTUIECKUe 3aa4uH, CBI3aHHBIC
C HAXOXKIEHUEM F€OMETPUYECKUX BEINYUH










noBepxHOCTEH, 00bEMaMU NOAOOHBIX TEJ

6.8

Ceuenus mwnmmHApa (MapajuleIbHO W MEPIIEHAUKYJIAPHO OCH), CEUSHHS
KOHyca (IapajulelbHOE OCHOBAHUIO U TPOXOAAIlee 4Yepe3 BEepIINHY),
CeUueHHsI 1apa

6.9

BexkTop Ha miockoctd U B mnpoctpaHcTBe. (ClockeHHME UM BbIUUTAHUE
BEKTOPOB. Y MHOXKEHUE BEKTOPa Ha 4uCyO. PasnoxeHue BeKTOpa Mo TpEM
HEKOMILJIaHApHbIM  BekTopaM. IlpaBuno mnapamnenenunena. Pemenue
3a/1a4, CBSI3aHHBIX C IPUMEHEHUEM MpaBui JeHCTBUI C BEKTOpaMu

6.10

IlpsamoyronpHass cucremMa KOOPAMHAT B mpocTpaHcTBe. KoopauHarts!
BekTopa. Ilpocreiiline 3anaun B KOOpAMHATAX. YTOJ MEXAY BEKTOPaMHU.
CkansipHOo€ MNPOU3BENCHHE BEKTOPOB. BBMHCIEHHE VIJIOB MEXKIY
MPSIMBIMH U IJIOCKOCTAMHU. KOOpANHATHO-BEKTOPHBIN METOA MPU PELICHUN
r€OMETPUUYECKHX 3a/1a4




HHPOBEPAEMBIE HA EI'D 1O MATEMATHURKE TPEBOBAHUA
K PE3YJIbTATAM OCBOEHHSI OCHOBHOI
OBPA3OBATEJBLHOI ITPOI'PAMMBI CPEJTHEI'O OBILET'O
OBPA3OBAHUA

Kon
nposepsi
eMOoro
TpedoBa
HHUA

IIposepsiemble Tpe6OBAHUSA K MPEeAMETHBIM pe3yJibTaTaM
O0CBOEHHSI OCHOBHOMH 00pa30BATEIbHOI MPOrPAMMBI CPeIHero
o0mero o0pa3oBaHus

Bnanenne merogaMu QOKa3aTeNbCTB, AJITOPUTMAMM PELICHUS 3a7ad;
yMeHne (HOpMYJHpPOBATh M ONEPUPOBATH MOHITUSMH: OINpPENeICHUE,
aKCUOMa, TeOpeMa, CJIENCTBUE, CBOMCTBO, NMPU3HAK, NOKA3aTEIbCTBO,

pPaBHOCHIIbHBIE  (hOPMYJIUPOBKH; INPUMEHATh  UX;

2

yMEHHe
bopMmynupoBaTh OOpaTHOE © MPOTHBOIOJOKHOE YTBEPIKICHUE,
NPUBOAUTH TPUMEPBl M KOHTPIPHMEPBL, HCIONb30BAaTh METO[
MaTeMaTHIeCKOM WHIYKLUH; IPOBOJUTH JOKa3aTeJbHbIE
pacCy’KaeHuss TpH PELIeHWH 3ajad, OLEHUBATh JIOTMYECKYIO
NPaBUIBHOCTh PACCYKIEHUH, YMEHHE ONepPHpPOBaThb IOHITHIMU:
MHOJKECTBO, TMOAMHOXKECTBO, OMNEpalVH HajJ MHOXECTBAMH, YMEHHE
UCTIONB30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar IJisl OIMHCAHUs
peanbHBIX MPOLECCOB H SIBJCHUN U MPHU PELICHUH 33714, B TOM YHUCIIe
U3 OPyrux y4eOHBIX NMPEIMETOB; YMEHHE ONEepPUpPOBATH MOHITHIMU:
rpad, CBs3HBIA Tpad, AepeBo, LUK, Tpad HA TUIOCKOCTH, yMEHUE
3amaBaTh W ONHCHIBaTH  Tpadbl  Pa3IUYHBIMH  CIIOCOOAMH;

UCTIONB30BaTh rpadbl P peIIeHNH 3a1a4

VY MeHue onepupoBaTh MOHATUAMU. HATYyPajJbHOE YUCIO, LeJI0e YHUCJIO,
CTeleHb C LEeNbIM [I0Ka3aTejleM, KOpeHb HaTypajbHOW CTeleHH,
CTEeNeHb C PalMOHAJIbHBIM NOKA3aTeNeM, CTENeHb C JeHCTBUTENbHBIM
nokasaTeneM, JiorapupmM dUHCIa, CHHYC, KOCHHYC U TaHTEHC
NPOU3BOJBHOIO YHCJA, OCTATOK MO MOAYJIIO, PALUOHAIBHOE YHCIIO,
UPpALMOHAIILHOE  YHUCJIO, MHOXECTBA  HATYpalbHbIX,  LEJBbIX,
palMOHAJIbHBIX, JEHCTBUTENBHBIX YHCEN, YMEHHE HCIOIb30BaTh

MNPpU3HAKHU OCITUMOCTH, HanMeHbIITHH O6LLIPII>'I ACJIUTEJIb U HAUMCHBIIIECEC




oOmree kpaTtHoe, anroputM EBkinza nmpu pemenny 3aaad; 3HaKOMCTBO
C pa3JIMYHBIMU TO3ULHOHHBIMH CHUCTEMAaMH CUYHUCIEHHS, yMEHHe
BBIMOJIHATD BBIMUCIIEHHE 3HAUEHUI 1 PeoOpa3oBaHus BBIPAKEHUH CO
CTETEHSIMU U Jlorapudpmamu, mpeodpa3oBaHus APOOHO-PALIHOHATBHBIX
BBIPAKEHUI, YMEHHUE ONEPUPOBATH MOHATUSIME: TOCJIEAOBATENbHOCTD,
apupmMeTnyuecKass ~ MPOTrpeccusi,  TreOMeTpPHUecKass  Iporpeccus,
OeckoHeuHO yObIBAKOINAsl TeOMETPUYECKass IPOrpeccusi; yMEHHe
3amaBaTh MOCJENOBATENBHOCTH, B TOM UYHCIE€ C IOMOIIBIO
pPEeKyppeHTHBIX  (GOpMyJ, yYMEHHE ONEepUpOBaTh  IMOHITHIMHU:
KOMILIEKCHOE YHUCIIO, COMPSDKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4YHucia, opMa 3amiMcH KOMIUIEKCHBIX YHCEI
(reomerpuyeckasi, TPUTOHOMETpHUYECKash U anreOpanyeckas), yMeTb
NPOM3BOIUTH apUPMETUIECKHIE NEHCTBHUA C KOMIUIEKCHBIMH YHCIIAMH,
NPUBOANUTH  TNPHUMEPBl  HCIOJB30BAHUS ~ KOMIUIEKCHBIX — YHCED,
ONEepUpPOBaTh MOHATUSAMHU: MaTpuna 2x2 u 3%3, ompeneauTesb

MaTpPHULIbI, FEOMETPUUECKHUI CMBICIT OTIPEAEIUTENs

YMeHne onepupoBaTh MOHATUAMH. PALMOHAJIBbHbBIE, HPPALUOHAJILHBIE,
MOKAa3aTeNbHbIE, CTEIEHHBIE, JorapupMUUECcKHe,
TPUTOHOMETPUYECKUE YPAaBHEHUS W HEPABEHCTBA, HX CHUCTEMBI,
YMEHHE ONEepUpPOBaTb MOHATHUSAMHU. TOXAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHEHUH U
HEPAaBEHCTB, PAaBHOCUJIBHOCTb YPABHEHMI, HEPABEHCTB U CHCTEM,
YMEHHE pellaTb YPaBHEHUs, HEPABEHCTBA M CHCTEMBI C IOMOILBIO
pPa3INYHBbIX NPUEMOB, PEIIaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C
napameTpoM; MPUMEHSATh YPABHEHUs, HEPABEHCTBA, UX CUCTEMBI IJIs
peLIeHrsT MaTeMaTHYeCKUX 3a]ad M 3a4ad W3 Pa3iIu4yHbIX obnactel

HayKH U peaibHOMN KU3HU

YMeHHe OmnepupoBaTh MOHATUSAMH. (YHKLUS, YETHOCTb (YHKIHH,
NEePUOIUIHOCTb (PYHKIUH, OTPAHUYEHHOCTb (DYHKIIMH, MOHOTOHHOCTh
byHkIMM, SKcTpeMyM (QyHKUMH, HauOonbllee W HauMEHbIIee
3HaueHuss (YHKOUM HA TPOMEXKYTKE, HenpepbiBHAs (QyHKIUS,
acuMnToThl rpaduka (GyHKIUHW, TepBass W BTOpas MNPOM3BOIHAS
(byHKIMM, reoMeTpudeckuii W (U3MYECKUH CMBICT MPOU3BOJHOM,

nepBooOpasHasi, ONPEACNEHHbI WHTErpaj, YMEHHUE HaXOIUTh




acuMNTOTHl rpaduka (YHKIMH, YMEHHE BBIUHCIATH MNPOU3BOIHBIE
CYMMBI, ITPOU3BEACHHS, YACTHOI'O U KOMIO3UINHU (YHKIIHHA, HAXOIUTh
ypaBHEHUE KacaTeNbHOW K rpaduky (yHKIUH, YMEHHE HAaXOIUTh
NPOM3BOJAHBIE 3JIEMEHTAPHBIX (PYHKUUH, yMEHHE HCIONb30BaTh
MPOM3BOIHYIO IS HCCIENOBaHUS (DYHKIMHA, HAXOIUTh HAMOOIbIINE U
HAVMEHbLINE 3HaYeHUsI PYHKUUH, CTPOUTh rpadUKH MHOTOUYJICHOB C
UCTIOJNB30BAHUEM allaparta MaTeMaTUYeCKOro aHalu3a, MPUMEHSTh
NPOM3BONHYIO  IUIA  HAXOXKIACHWS  HAWIYYINEro  pelIeHHus B
MPUKJIAIHBIX, B TOM YHCJIE€ COLUAIbHO-9KOHOMUUYECKUX U (PU3NIECKHX
3amavyax;, HaXOAWTh IUIOMAAd M O00BEMBI (QUIYP C TOMOIIBIO
UHTErpaia; MPUBOANTH NPUMEPbl MATEMATUIECKOTO MOACITUPOBAHMS C

noMoIbio 1 pepeHnnanbHbIX YpaBHEHUH

YMeHHne OonepupoBaTh NOHATHAMU: Trpaduk QyHKUMH, oOparHas
byHKIHA, KOMIIO3UIHS (PYHKIMH, THHEHHas QyHKIUS, KBaApaTHIHAS
byHkIWsA,  panuoHanmpHas — QYHKOMS, — CTENeHHas  (PyHKUWS,
TPUTOHOMETPHUECKUEe (PYHKUUH, OOpaTHbIE TPUTOHOMETPUUIECKHE
byHKIMM, TOKaszarenbHass W JorapudpmMudeckas (yHKIUH, yMEHHE
CTPOUTH IrpadUKH U3YYEHHBIX (PYHKLUH, BBITOIHATH PeoOpa3oBaHuUs
rpa¢pukoB  (QyHKUMIA, UCHOJMB30BaTh TpaduKkd ISl  U3YUSHUS
MPOIIECCOB M 3aBUCHMOCTEH, IPU PELICHUH 337129 U3 IPYTUX YIeOHBIX
NPeaMETOB M 3a7ad M3 peallbHOW »KM3HH, BbIpakaTb (popmynaMu
3aBHCHMOCTH MEXAY BEIWYMHAMH, HCIIOJNb30BaTh CBOWCTBA M
rpaduku QyHKIUHA AJs1 pelIeHns YpaBHEHUH, HEPaBEHCTB M 3aAad C
napamerpamu;, n300pakaTb Ha KOOPIAWHATHOH IJIOCKOCTH MHOXKECTBA

pELIEeHNI YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHHe permaTh TEKCTOBBIE 33JaYd Pa3HbIX THIOB (B TOM YHCIIE Ha
NPOLICHTHI, TOJIU U YaCTH, Ha ABIIKEHHE, paboTy, CTOMMOCTb TOBapOB
U yCIYyr, HAJOTH, 3aJa4dl W3 OONACTH YNPaBJICHUS JIUYHBIMH U
ceMEeWHbIMU (PUHAHCAMH);, COCTABIISATH BBIPAKEHHS, YPaBHEHUS,
HEPaBEHCTBA W HX CHUCTEMbl IO YCJIOBHIO 33Ja4d, HCCJIENOBaThb
MOJIy4eHHOE PELICHNEe W OLEHUBATH MPABIAONOJ00HOCTh PE3YJIbTATOB,
YMEHHE MOJEIUPOBATh PEAIbHBIE CUTYalLMH HA SI3bIKE MAaTEMAaTHKHU,
COCTABJISITh BBIPAXKEHUS, YPABHEHMs], HEPABEHCTBA U MX CUCTEMBI IO

YCJIOBUIO 3aaa4u, HUCCICO0BATh MOCTPOCHHBIC MOACIN C




UCITIOJIB30BAHUEM armapara ajareOpel, HHTEPIPETUPOBATD MOTyYEHHBIH

pe3yJabTaT

YMeHHe OnepupoBaTh NOHATHSAMH. CpeaHee apuMeTHUECKOe,
MenuaHa, HauOoJbllee 1 HAaNMEHbIIIee 3HAYSHHsI, pa3Max, AUCIIEPCHs,
CTaHIAPTHOE OTKJIOHEHHE YHUCIOBOrO Habopa, yMEHHE H3BIICKATb,
UHTEPIPETHPOBATh WHPOPMALIUIO, TPEACTABICHHYIO B TabJUIAX, Ha
auarpaMMax, —rpa@ukax, OTPaKaroIIyl0 CBOHCTBA  PEaJbHBIX
NPOLIECCOB U SIBJICHUH, NPEACTaBIATh HHOOPMALMIO C IOMOIIBIO
TabJIUI] U AMarpaMM;, HCCIIEOBaTh CTATUCTHYECKHE NaHHBIC, B TOM
qucie ¢ NPUMEHEHHeM rpaduIecKux METOIOB U 3JIEKTPOHHBIX
cpeacTs; rpadU4YecKH HCCIEAOBATh COBMECTHBIE HAONIONCHHUA C

MOMOILBIO AUArPaMM PaCCEUBaHMS U IMHEHHON Perpeccuu

YMeHne onepupoBaTb NOHATUSIMHU. CIy4YalHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTb CIYYaHOTO COOBITHS, YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM IpadMUECKHX METONOB; MPUMEHSTh
(bOopMy Bl CIIOKEHUS] M1 YMHOXKEHHUSI BEPOSITHOCTEH, (hOpMyITy TOTHOH
BeposATHOCTH, ¢opmysy bepHymiu, komOuHaTOpHBIE (HAKTBI U
(bopMyJIBI;, OLIEHUBATH BEPOSITHOCTH pPEaJbHBIX COOBITHH, yMeHHe
ONEepUpPOBaTh MNOHATUSMHU. ClydailHas BEJIWYHMHA, paclIpeneneHue
BEPOSITHOCTEH,  MaTeMaTUYEeCKOE  OXHUAAHWe,  JUCHEepCUs |
CTaHIAPTHOE  OTKJIIOHEHHWE  CIy4yailHOH  BeNWYWHBL,  (QYHKLIUU
pacnpeneneHuss W IUIOTHOCTH PAaBHOMEPHOIO, IOKAa3aTeIbHOrO M
HOPMAJIBHOTO pacHpeneseHuil; YMEHHE MHCIOJIb30BaTh CBOWCTBA
WU3YYEHHBIX paclpefeNeHuil Ajsi PeLIeHus 3aJad; 3HAKOMCTBO C
NOHATUSIMH.  3aKOH  OOJBINMX  YHCEN, METOAbl  BBIOOPOYHBIX
UCCJIENOBAHUN, YMEHHE MNPUBOAUTL MNPHUMEPHI MPOSBICHUS 3aKOHA
OOJBIINX YHCEN B MPHUPOIHBIX U OOLIECTBEHHBIX SIBJICHHAX, YMEHHE
ONEepUpPOBaTh  MOHATUSAMM. COYETaHUE, [EePECTAHOBKA, YHCIIO
COYETaHWH, YHCIO TNEePecTaHoBOK, OuHOM HprOTOHA, yMmeHue
NPUMEHSTh KOMOMHATOPHBIE (PaKThl M PACCYKIEHUS ISl PEIleHUs
3a/1a4; OLEHMBATb BEPOSITHOCTH pEANbHBIX COOBITHIA, COCTaBISTH
BEPOSITHOCTHYIO  MOZAENIb UM  HMHTEPHPETHPOBATh  IMOJYYEHHBIN

pe3yJabTaT

VMmenune OonepupoBaTb IMOHATHAMU. TOYKA, IMpsAMas, TIJIOCKOCTD,




MPOCTPAHCTBO, OTPE30K, JydY, BEIWYMHA YIja, IJIOCKUHA yrod,
IOBYTPaHHBIA YroJ, TPEXIPAaHHBIA YroJ, CKPELIMBAIOIIHUECS MpPSIMBbIE,
NapajyIeIbHOCTD U NEPIEHIAUKYJIAPHOCTD NPSMBIX U IJIOCKOCTEH, YIoJ
MEXKAY NPSIMBIMH, YIOJ MEXIY NMPSMOH M IJIOCKOCTBE), YTOJ MEXAY
IJIOCKOCTSIMH, PAacCTOSSHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE
MEXAY NpPSIMBIMH, PACCTOSHUE MEXKAY [IJIOCKOCTSIMU, YMEHHE
UCTIONB30BaTh NMPHU PEIIEHUH 3a1ad H3yueHHblEe (PAKTBl M TEOPEMBI
IUTAHUMETPHUH, YMEHUE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYIKAIOIIEro
MHpa,  CTPOMTb  MAaT€MAaTH4YECKHE  MOJEIM €  MOMOIIBIO
F€OMETPUUYECKUX MMOHATUN W BEJIWYMH, peUlaTb CBA3aHHBIE C HUMH

MPAKTUYICCKUE 3aaa49U
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YMeHHe oneprpoBaTh MOHATHSIMHE: TUIOMAAb GHUTYyphl, 0OBEM PUTYPHI,
MHOTOT'PaHHHUK, NPaBUJIBHBIN MHOTOT'PaHHHUK, CeueHue
MHOTOTpaHHHKa, Ky0, mapajienenuner, npusma, nupaMmuaa, purypa u
MOBEPXHOCTb BpAIUICHUS, LMIMHAP, KOHyC, map, cdepa, IMIomagb
cepbl, MIOMAAb TOBEPXHOCTH TNHPAMHIBL, TPU3MBI, KOHYCA,
IUNHAPA, O00BEM  Kyba, MpAMOYrOJbHOTO —MapajuleleluIesna,
NUPAaMUABL, TPU3MBL,  IUIMHApA, KOHyca, Iapa, pa3BépTKa
MOBEPXHOCTH, CEYEHHsI KOHYCa W LWIMHAPA, MapajuleibHbIE OCH N
OCHOBAaHHMIO, CE4YeHHe Imapa, IUIOCKOCTh, Kacaromascs cdepsl,
LWINHAPA, KOHyCa, yMEHHE CTPOUTh CEYEHHE MHOTOTPAHHHUKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYPBI 1 TOBEPXHOCTU BPAIICHUS, HX
CEUEHUs, B TOM YHCJE C IOMOIIBIO 3JIEKTPOHHBIX CPENCTB;, YMEHHE
NPUMEHSTh CBOHCTBA TE€OMETPUYECKHX (UIYpP, CAMOCTOSTEIBHO
bopMynHpoBaTh ONpeneNeHHss U3y4aeMbIX (uUryp, BBIOIBHraTh
THIOTE3bl O CBOWCTBAX M IMPU3HAKAX TE€OMETPHUUECKUX Quryp,

OOOCHOBBIBATP ~ WJIM  ONPOBEPraTb  HX,

2

YMEHHE  MPOBOIUTH
kjJaccupukauuio QUryp mo pasnuyYHBIM TMPU3HAKAM, BBINOJHATH

HeO6XOI[I/IMbIe AOMOJIHUTECIIbHBIC TTIOCTPOCHUSA

11

YmMmeHue OnepupoBaTb TIMOHATUAMU. [JIBUXKCHHUE B TIIPOCTPAHCTBE,
napajuieNbHbIA NEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpazoBaHue noxodus, momoOHble (GUrypsl, ymeHue
pacrio3HaBaTh paBHbIC M NMOAOOHBIE (PUTYPHI, B TOM YUCIIE B IPUPOZE,

HUCKYCCTBE, apXUTCKTYPE, UCMOJIB30BATE TCOMETPUICCKUEC OTHOLICHUA




NpU PELICHUH 3a7a4, HAXOOUTh I'€OMETPHUUYECKHE BEeJHYUHBI (IJIHHA,
yroJ, Imjomanb, 0o0bEM) MPU pPElIeHHH 3a1ad W3 JAPYTuX y4eOHBIX
NpefiMeTOB U U3  peasbHOH  JKU3HU, YMEHHE  BBIUHCIATH
reOMEeTPUYECKHe BETMYHHBI (JIMHA, YTOJ, TUIOLA b, 00BEM, MIIOAAb
MOBEPXHOCTH), HCIOJBb3Ysl M3y4eHHble (OPMYyJibI U METOIbl, B TOM
YHCe. IUIOIIAAb TMOBEPXHOCTH IHPAMHUABL, MPU3MBL,  KOHYCa,
LWIMHApPA, Iwomans cdeps;, 00BEM Kyba, MNPSMOYTOJIBHOTO
napajuieNienurensa, MUpaMUiIbl, TPU3MBL, LIIHHAPA, KOHyCa, IIapa;

YMEHHE HaXOIUTh OTHOLIEHHE 00BEMOB OAOOHBIX pUryp
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YMeHue OonepupoBaTbh MNOHATUAMH. MNPAMOYrOJibHAas  CUCTEMA
KOOpAMHAT, BEKTOp, KOOpPAMHATBHI TOUKHM, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpPAa HAa 4YHUCIO, Pa3IOKEHHUE
BEeKTOpa MmO 0asucy, CKaJIAPHOE TPOU3BEIACHHE, BEKTOPHOE
MPOU3BENCHUE, YIrOJ MEXAy BEKTOpPaMM, YMEHHE MHCIOJIb30BaTh
BEKTOPHBIH M KOOPJAWHATHBIA METON Ui PEIlEeHUs IeOMEeTPUUYECKUX

3a1a4 ¥ 3a1a4 Ipyrux yueOHbIX MPEIMETOB
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YMeHue BbIOMpaTh MOAXOASINUI METOA MJi pPELIeHUs 3aJauu,
MOHUMAHNUE 3HAYMMOCTH MAT€MATHUKH B W3YYEHMM HNPUPOAHBIX H
OOIIECTBEHHBIX TMPOLIECCOB U SIBJICHWN, YMEHHE paclO3HABaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKHU B MCKYCCTBE, YMEHUE NPUBOAUTH
MpUMEpPBl MaTEMAaTHUYECKUX OTKPBITUHA POCCUICKOM U MHPOBOHN

MaTE€MaTHYECKONU HayKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX
HA EI'D 11O MATEMATHUKE

IIposepsiemMblii 21eMeHT COAEPKAHMS

Kon

1 Yucna 1 BEIMUCIEHUS

1.1 Harypanbnele u nenele yncna. [IpusHakyu qenumMoCTy LEbIX YUCEN

12 Paunonansablie yncna. OOBIKHOBEHHBIE U AECATUYHBIE APOOH, TPOLIEHTHI,
' OeCcKOHEeUHbIE IEPUOUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypalnbHOW cremeHH. JIeWCTBUS ¢
' aprupMeTHUECKUMH KOPHAMHU HaTypaJIbHOH CTENIeHN

L4 Crenenp ¢ uenbiM mnokaszateneM. (CrTemeHb ¢ palMOHAJIbHBIM
' nokasareneM. CBOICTBa CTeNeHU

15 CuHyc, KOCHMHYC M TaHI€HC YMCIOBOIO apryMeHTa. ApKCHHYC,
' APKKOCHHYC, APKTAaHI'€HC YUCIOBOrO apryMeHTa

1.6 Jlorapudm uncna. JlecaTu4HbIE U HATYpPaAJIbHbIE JOTapU(PpMbI

JleficTBUTENbHBIE YHUCIIA. Apupmernueckne omnepauuu c
1.7 NEeUCTBUTENbHBIMU 4yuciaMu. [IpuOnnkEHHbIE BBIMUCICHHS, MpPaBUiIa
OKpPYIJVICHUs], IPUKUIKA U OLEHKA PE3yJIbTaTa BEIYUCICHHUN

1.8 IIpeobpasoBanne BeIpaKEHHI

19 KommnnekcHble uncna
2 YpaBHEHHUs U HEPABEHCTBA

2.1 Ienbie u npoOHO-paIIMOHATIBHBIC YPABHEHUS

22 HppaunonanbHble ypaBHEHUS

23 Tpuronomerpuueckue ypaBHEHUs

24 ITokazaTenpHbIe U TorapupMUIECKHUE YPABHEHUS

2.5 Lenble u ApoOHO-paLIMOHANIBHBIE HEPABEHCTBA

2.6 HppauunonanbHble HEPaBEHCTBA

2.7 ITokazaTenpHbIe U JJOTapUPMIUECKHUE HEPABEHCTBA

2.8 TpuroHomerpuyeckue HEpaBeHCTBA

29 CucreMbl U COBOKYITHOCTH YPABHEHUN U HEPABEHCTB




2.10

ypaBHeHI/Iﬂ, HEPABCHCTBA U CUCTEMBI C MapaMETpaMu

2.11 Marpuna cucTeMbl JUHEHHBIX ypaBHeHUH. OnpenenuTenb MaTpPHULbI
3 OyHKIUHN U TpaPuKu
Oyukmst, crnocobbl 3amanust ¢GyHknuu. [ 'padux (yHkomu. BzanmHO
3.1 oOpatHbele QyHkumnu. YérHble n HeuérHble (ynkuun. Ilepuonnveckue
byHKIIIN
Obnactp ompeneneHuss W MHOXECTBO 3HaueHWd ¢yHkumu. Hynu
39 byHKIMN. IIpomexxyTKu 3HAKOIOCTOSTHCTBA. IIpomexyTku
MOHOTOHHOCTH  (pyHKIMH. MaKCUMyMBbl U MHHUMYyMbl (YHKIIHH.
Haubonbiee n HanMeHbIIee 3HaUeHNE (PYHKIIUHA HA TIPOMEKYTKE
13 CrenenHass (yHKUOMS € HaTypaJbHbBIM M LeNbIM TOKasareneM. EE
cBoticTBa u rpaduk. CBoiicTBa 1 rpad UK KOPHS #-OU CTETIEHU
34 TpuroHomerpudeckne GyHKLUNH, UX CBOHCTBA U rpaduKu
35 ITokazatenpHas u Jorapudmudeckast PyHKIUHN, UX CBOWCTBA U rpaduKu
16 Touku paspeiBa. AcumMnToTs! rpadpukoB GyHKui. CBoiicTBa (QYHKIHA,
HETIPEPhIBHBIX Ha OTPE3Ke
3.7 IMocnenoBaTenbHOCTH, CIIOCOOBI 3aaHMs ITOCIIENOBATEILHOCTEH
18 Apudmerndeckas U reomerpudeckas nporpeccun. Popmyna CIOXKHBIX
MPOLICHTOB
4 Hauana MmaTeMaTH4€CKOro aHaIA3a
4.1 IIponssonnas ¢pyHkumu. [IponsBogHBIE 3JIEMEHTAPHBIX (YHKIUIA
[IpumeHeHne  NPOM3BOAHOW K  HMCCIEOOBaHMIO  (PyHKOMH  Ha
42 MOHOTOHHOCTb M JKCTpeMyMbl. Haxoknenme HauOoOJbIero u
HAMMEHBIIIETO 3HAUeHUs] (PYHKLIUU Ha OTPE3Ke
43 ITepBoobpasnHas. UnTerpan
5 MHOecTBa U JOTHUKa
5.1 MHoOecTBO, onepanuu HaJ MHOXKecTBaMu. J(narpammel Diinepa — Benna
52 Jloruka
6 BeposiTHOCTD U CTATHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BeposTHOCTB
6.3 KomOunatopuka




7 I'eometpus
7.1 Durypsl Ha MNIOCKOCTU
7.2 [IpsiMble ¥ MIOCKOCTU B MPOCTPAHCTBE
73 MHororpaHHukH
7.4 Tena u NOBEPXHOCTH BpaALEHUS
7.5 Koopaunatel u BEKTOpBI










