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INOACHUTEJIbBHASA 3AIIMCKA

Pabouast mporpamma yueOHoro Kypca «l'eomeTpus» 6a30BOT0 YpOBHS ISl 00YYaIOIIUXCS
10 —11 xnaccoB pa3pabotana Ha ocHOBe DeiepaabHOr0 rocyJapCTBEHHOTO 00Pa30BaTEIHLHOTO
CTaHaapTa CpeHero oOIero o0pa3oBaHMs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY 00Opa30BaHUIO, U TPATUIMI POCCHIICKOTO 00pa30BaHUS.
Peamuzanmss  mporpammbl  00eclieUMBAaeT  OBJIAJEHUE  KIIOYEBBIMH  KOMIIETEHUUSMH,
COCTaBJISIIOLIMMHU OCHOBY JUIsI CaMOpPa3BUTHUSI U HEMPEPBIBHOTO 00pa30BaHMs, IEIOCTHOCTh
0OIIEKYIBTYPHOTO, JINYHOCTHOTO U TMO3HABATEIHLHOTO PAa3BUTHUS TUYHOCTH O0YHAOITUXCS.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca T€OMETpUHM HAa YPOBHE CpPEIHEro oOImero ooOpa3oBaHUs
00yCJIOBIIGHa TPAKTUYECKOW 3HAYMMOCTHIO METANPEIMETHBIX W TPEAMETHBIX PEe3yJIbTaTOB
00y4eHHs] TEOMETPUHU B HAMPABICHUU JTUYHOCTHOTO Pa3BUTHUS 00ydaronmxcs, GopMUpPOBaAHUS
(GYHKIIMOHATIBLHOM MaTeMaTHYE€CKOM TPaMOTHOCTH, M3YyYEHUS JPYTUX Y4eOHBIX JHCHUILIUH.
PazButne y o0Oy4aromuxcsi TpaBWJIBHBIX TPEICTABICHUNH O CYIIHOCTH U TIPOUCXOKICHUHU
TCOMETPUUYECKUX a0CTpaKIMiA, COOTHOIIICHUH PEATBHOTO M HICaTHHOTO, XapaKTepe OTPaKCHHS
MaTEeMaTUYECKON HayKOMW SBJICHUM M MPOLIECCOB PEaJbHOTO MUPa, MECTE TEOMETPUU B CUCTEME
HAyK W POJM MAaTEMaTUYECKOrO0 MOJEIMPOBAHUS B HAYYHOM TIO3HAHUU U B MPAKTHKE
CroCcOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YYaAIIUXCs, a TaKXKe KadecTB
MBIIIICHUS, HEOOXOMUMBIX /IS aJjalTalliid B COBPEMEHHOM OOIIIEeCTBE.

['eomeTpusi saBisieTCss OJHUM U3 0a30BBIX MPEAMETOB Ha YpPOBHE CpPEAHEro OOIIEro
o0pa3oBaHMsl, TaK KaK OOECIEYMBAET BO3MOKHOCTh M3y4Y€HHUS KaK JAUCIUIUIMH €CTECTBEHHO-
Hay4YHOU HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MplnieHue, GOpMUPYyEMOe MPU H3YYEHUU OOYyYaIOIMMUCS TOHSTUUHBIX
OCHOB TEOMETPUH M TIOCTPOCHUHW TIICTIOYKH JIOTHYCCKUX YTBEPKICHHA B XOJIC PEIICHUS
TCOMETPUYECKUX 3a7a4, yYMCHHE BBIABUTATh M ONpPOBEpPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPH PELIEHUU 3aJlad €CTECTBEHHO-HAYYHOTO ITMKJA, B YaCTHOCTU W3 Kypca
buzuKH.

YMeHrne OpHEHTHUPOBATHCS B IPOCTPAHCTBE WIPACT CYIICCTBEHHYIO pOJIb BO BCEX
00JacTsAxX AesTeNbHOCTH 4YenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHH U MPOCTPAHCTBE —
HEOOXOIMMOE YCJIIOBHE €r0 COIMAIBHOTO OBITHS, (OopMa OTpPaKEHUS OKPY>KAIOIIET0 MUpa,
YyCIIOBUE YCIICITHOTO TIO3HAHWA W AaKTUBHOTO MpeoOpa3oBaHUsl  JAEHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMH O0pa3aMu OOBEIUHSET pa3Hble BHUABI y4eOHOU U
TPYJIOBOM NESATEIIBHOCTH, SIBISETCS OJHUM W3 MPOGECCHOHATBHO BAKHBIX KA4eCTB, IMTOITOMY
aKTyaJlbHa 3a7ada (OPMHPOBAHUS y OOYYarONIUXCS IMPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOPA3HOTO MBIINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJTOTOBKE K
MPAKTUYECKOMN JACSITEIILHOCTH TT0 MHOTUM HaIPaBJICHUSIM.

[lenb ocBOeHMS TTporpaMmMbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM YPOBHE 00yUCHUS
— o0mieo0pazoBaTeIbHOE U OOIIEKYJIBTYPHOE pPa3BUTHE OOYUYaIOIIMXCS 4epe3 oOecleueHue
BO3MOYKHOCTH TIPHOOPETCHUS W MCIIOJIb30BAHMS CUCTEMATHYECKUX TEOMETPUYECCKUX 3HAHUN U



JNEHCTBUM, CHEIM(PUIHBIX TE€OMETPUH, BO3MOXHOCTH YCIEIIHOTO MPOJOJDKEHUST 00pa3oBaHuUs
0 CTICIHAIBHOCTSIM, HE CBSI3aHHBIM C MTPUKJIATHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma 1o TeoMeTpuu Ha 0a30BOM YpOBHE MpeTHA3HAUCHA I OO0yJaromuxcs
CpeIHEH IIKOIBI, HEe WCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUH HAa ypOBHE OCHOBHOTO
obmrero oopazoBanus. TakuM oOpa3zoM, oOydaromuecs: Ha 6a30BOM YPOBHE JIOKHBI OCBOUTH
o0I1re MaTeMaTHYeCKUe YMEHUs, CBsI3aHHBIC CO CIeNM(UKON TE€OMETPUN U HEOOXOAUMBIC IS
KU3HH B COBpeMEHHOM oOmiectBe. Kpome 53TOro, OHM HUMEIOT BO3MOXXHOCTh H3yYWTh
reoMeTputo Oosiee TIyOOKO, €CAM B JaJbHEWIIEM BO3HUKHET HEOOXOIMMOCTh B
TE€OMETPUUYECKUX 3HAHUAX B MTPO(HECCHOHATLHON e TEIIBHOCTH.

JlocTrKeHHE 1IeNTd OCBOCHHSI TIPOTPaMMBbl 00ECTICUMBACTCS PEIICHHEM COOTBETCTBYIOIINX
3amau. [IpuoputeTHRIMU 3amadamMu OCBOeHHS Kypca «['eomerpum» Ha 06a30BOM YpOBHE B
10—11 kmaccax sBastOTCS:

e (opmMupoBaHue TpENCTABICHUS O TEOMETPUM KaK YacTH MHPOBOM KYyJIbTYphl U

OCO3HaHHE €€ B3aMMOCBS3U C OKPYKAIOIUM MUPOM;

e (opmMupoBaHue mNpeICTaBICHUS O MHOTOTPAHHUMKAX W TeJNax BpalleHUs Kak o
BOKHEUIITUX MATEMAaTHUYCCKUX MOJCIISAX, TIO3BOJISIIOIINX OMUCHIBATh M M3y4aTh Pa3HbIC
SIBJICHHSI OKPY>KAIOIIEro MUPA;

e (opmMupoBaHHE yMEHHUS pAClO3HABAaTh HA YEPTEkKaX, MOJEIAX U B pPEaJTbHOM MHUPE
MHOTOTPAHHUKH U TeJla BpallleHUs;

e OBJAJCHUE METOJAaMHU peUIeHUs 3aJa4 Ha TOCTPOCHUS HAa HU300paKEHUSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMHU TOHSTHSIMH O MHOTOTPAaHHUKAaX U
TeJax BpPaIEHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJCHHUE AITOPUTMAMHU PEIICHHUS OCHOBHBIX THUIIOB 33j/1a4y; (OpPMHUPOBAHWE YMEHUS
MPOBOJUTh  HECIOXKHBIC  JIOKA3aTCNIbHBIE  PacCyKIEHUS B  XOJE  PEIICHHS
CTEPEOMETPUIECKHUX 3a7a4 1 33J1a4 C MPAKTHIECCKUM COJICPKaHUEM;

e pa3BUTHE MHTEIUIEKTyalbHBIX W TBOPYECKHX CIOCOOHOCTEH  OOydarommxcs,
MO3HABATENILHON aKTUBHOCTHU, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUIHOCTH MBIIILJICHUS;

e (opmupoBanue (QPyHKIIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPHH: YMEHHE
pacrno3HaBaTh MPOSBICHUS TEOMETPUICCKUX TIOHITHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HCHHBIX CUTYyaIlUSX W TPU W3YYEHUU JPYTUX yUeOHBIX MPEIMETOB,
MPOSIBJICHHSI 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (POpMyIHpOBaTH HMX Ha S3bIKE
T€OMETPUHM U  CO3/1aBaTh TE€OMETPUYECKHE MOJIeNH, TMPUMEHITh OCBOCHHBIN
r€OMETPUYECKUN  ammapar [Jjisl pPeIIeHHUs] MPaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLICHUBATH TIOJyUYCHHBIE PE3yJIbTaThI.

OTnMUnTEeTLHON 0COOCHHOCTBIO MTPOTPAMMBI SIBJISICTCS BKITFOUCHUE B KypC CTEPEOMETPHUH

B Hadalie €ro W3y4YeHUs 3a7ad, peIaeMbIX Ha YPOBHE HWHTYUTHBHOTO TIO3HAHUS, U
omnpenenéHHbM 00pa3oM OpraHM30BaHHAs pabdoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOT'O MBIIIUICHHSI, CTUMYJIUPYET IMPOTCKAaHUE WHTYHTHBHBIX
IPOIIECCOB, MOTUBUPYET K JaIbHEHIIIEMY U3yUEHHUIO MpeaMeTa.



ITpennourenue oOTHAETCST HAMISIAHO-KOHCTPYKTUBHOMY METOJLY OOY4YeHMs, TO €CTb
TEOPETUYECKHE 3HAHMS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-IPAKTUYECKOU
NEeATENbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEACTABIECHUM Yy Yydalluxcsi B Kypce
CTEPEOMETPUH IPOBOAUTCS 3a CUET PEIICHUS 3a7jad Ha CO3/laHue MPOCTPAHCTBEHHBIX 00Pa30B U
3aJlad Ha ONEpUPOBAHME IPOCTPAHCTBEHHbIMU oOpasamu. Co3maHue oOpa3za MPOBOAMUTCS C
OIOPOM Ha HArJISAHOCTh, a OIIEPUPOBAHUE 00PA30M — B YCIOBUAX OTBIICUEHMSI OT HATJISAHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEP KAHMUS.

OcHOBHBIE coaepkaTeiabHble JUHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuku», «lIpsiMble U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpauieHus», «BekTopsl u
KOOpAMHATBI B MpPOCTpaHCTBEe». DOpPMHUPOBAHUE JIOTMUECKUX YMEHHUH pacHpelessercs He
TOJIBKO TI0 COJIEP>KAaTeJIbHBIM JIMHHSM, HO U MO rojaM oOy4eHHUsl Ha YPOBHE CPEIHEro oOIIero
oOpazoBaHMs.

Conmepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM peE3yJbTaTaM OCBOCHUS
pabodeil mporpamMMmbl, pacHpeleN€HHbBIM IO ToAaM OOyuYeHHUs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJIAJICHUE IECOMETPUUYECKMMM MOHATUSMU M HaBbIKAMH OCYIIECTBIISIOCH
MOCJIEIOBATEIBHO M IMOCTYIMATEIbHO, C COOJIIOJICHHEM MPUHLUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE€ 3HAHMUS BKJIIOYAINCh B OOIIyIH0O CHUCTEMY TE€OMETPUYECKHX IIPE/ICTaBICHUN
oOyJaromuxcsi, paciupsis 1 yriayossis e€, 00pa3ysi IpOYHbIE MHOKECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha uzydenue reomeTpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac B Hegenmo B 11
KJIacce, BCEro 3a JiBa rojia o0yuenus - 102 yuyeOHbIX yaca.



COAEPXKXAHUE YYEBHOTI O KYPCA
10 KIIACC

IIpsAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUSI cTepeoMeTpuu. Touka, npsimasi, IOCKOCTh, MPOCTpaHCTBO. [loHsTHE
00 aKCMOMaTHYEeCKOM IMOCTPOCHHH CTEPEOMETPHM: aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3
HUX.

B3auMHOe pacnonokeHue npsiMbIX B IIPOCTPAHCTBE: MEPECEKAOIINECS, NTapalyIeIbHbIE U
cKpeuBaromyecs npsMbele. llapamnenpHOCT IPSAMBIX U IUIOCKOCTEW B IMPOCTPAHCTBE:
IapajulesIbHbIE IPSAMBIE B NPOCTPAHCTBE; MAPAUICIBHOCTH TPEX MPSAMBIX; MapAJIIEIBHOCTH
MPSAMOM M IUIOCKOCTH. YTJbl C COHAIPABICHHBIMH CTOPOHAMU; YIOJI MEXAY MPSAMBIMHA B
npocrpancTBe. llapamnenpbHOCTh  IUIOCKOCTEW:  MAapaJUIeNIbHBIE  IUIOCKOCTH;  CBOWCTBA
napajiebHbIX TuIockocTel. [lpocrteifive mnpocTpaHCTBEHHbIE (UTYphl Ha TUIOCKOCTH:
TeTpa’ip, Ky0, mapaie’aenunea; IoOCTPOCHUE CEUCHUH.

[lepneHUKyISIPHOCTh MNPSIMOM W IUIOCKOCTH: MEPINEHAUKYJAPHBIE MpPsIMBIE B
MPOCTPAHCTBE, MPSIMBIC MapajUICIbHBIE W NEPHNCHAMKYISPHBIE K IUIOCKOCTH, HPU3HAK
MEPIIEHAUKYJIIPHOCTH TPSIMOM U IUIOCKOCTH, TEOpeMa O NPSAMOW NEPIECHAUKYISPHOU
IUIOCKOCTH. YTIJIbl B IPOCTPAHCTBE: YIOJI MEXAY INMPSIMOM U IUIOCKOCTBIO; ABYIPAHHBIM YIoJl,
JMHENHBIA YroJl ABYIpaHHOrO yria. lleprnenaukyap u HaKJIOHHBIE: PACCTOSHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSTHUE OT MpsMOMl 10 IUIOCKOCTH, MPOEKUUs (QUIypbl Ha IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IJIOCKOCTEW: NPU3HAK NEPHEHAUKYISIPHOCTH JBYX IUIOCKOCTEH.
Teopema o TpEX NMepHEHIUKYIISPaX.

MHoOrorpaHHuKH

[IoHsiTME MHOTOTpaHHWKA, OCHOBHBIE JJIEMEHThl MHOTOIPAHHUKA, BBINYKIbBIE H
HEBBINYKJIBIE MHOTOTPAaHHUKH; pPa3BEPTKAa MHoOrorpaHHuka. I[lpu3ma: N-yrosibHas mnpusma;
IpaHUd ¥ OCHOBAHUS TIPU3MBI; TIpsiMasi U HAKJIOHHAs TIPU3MbI; OOKOBAsl M MOJIHAS TOBEPXHOCTh
npusMsbl. [lTapaiutenenunen, npsAMOYyroJbHbIM HapajuiesienuIes u ero ceorcrsa. [lupamumaa: n-
yrojabHasi TUpaMHIa, TPaHU W OCHOBAaHWE NUPAMHbI; OOKOBas M TIOJHAsI TOBEPXHOCTH
MUPAMUJBI; TPABUJIbHAS M YCEYEHHAS MNHpaMUIA. ODJIEMEHThl MPU3Mbl W NHUPAMUIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: TTOHSITUE MPABUIBHOTO MHOTOTPAHHUKA; MMPABUJIbHAS TIPU3MA U
mpaBuiIbHAs TIMpaMua; NpaBWIbHAS TPEYrojbHAas MUpPAMHIa U MPABUIBHBIN TETpadap; KyO.
[IpencraBiieHre 0 MPAaBWIbHBIX MHOTOTPaHHUKAaX: OKTA3Jp, JOAECKadAp U ukocadap. CeueHus
MPU3MBI U IUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSIMOM, MIOCKOCTH.
DJIEMEHTBHl CAMMETPHUH B MUPaAMUIaX, MapajuiesienuIie1axX, MPaBUJIbHBIX MHOTOTPAHHUKAX.

Brruncienne 3meMeHTOB MHOTOTPAHHUKOB: pé0Opa, muaronanu, yribl. [Lnomans 00koBoM
IIOBEPXHOCTU M IIOJHOM NOBEPXHOCTH MPAMOM MNPHU3MBbI, IUIOMIAAb OCHOBAaHWM, TEOpEMa O
OOKOBOM TOBEPXHOCTH MpsiMON Tpu3Mbl. [lmomaar OOKOBON MOBEPXHOCTH U TMOBEPXHOCTHU
NpaBUJIBHOM MUPAMHIBI, TEOpEMa O IUIOMAAU yced€HHOW mnupamuiabl. [loHsiTue 006 00BEME.
OO0BEM MUpaMuIbI, MPU3MBI.

[TogoGubie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIONIAISIMH TOBEPXHOCTEH,
00béMaMu MOJJOOHBIX TETI.



11 KIIACC

Tena Bpamenust

[Munuuapuueckas MOBEPXHOCTh, OOpa3yoIIMe UWIMHIPUYECKONW MOBEPXHOCTH, OCh
IMWIMHIPUYECKON moBepXHOCTH. LlunmHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, OOpa3yromas
¥ OCh; TIOMIaIb OOKOBOM M MOJTHON TTOBEPXHOCTH.

Konuueckasi moBepXHOCTh, 00Opa3ylolue KOHMYECKOH IMOBEPXHOCTHU, OCh M BEpIIMHA
KOHUYECKOW moBepxHOocTU. KOoHyc: ocHOBaHME M BeplIMHA, o0pa3yromias W OCh; IUIOHIA/b
OOKOBOIl M MOJHON MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3ylolIue W BBICOTA; OCHOBAHUS H
O0KOBast TOBEPXHOCTH.

Cdepa m map: 1eHTp, paauyc, IUaMeTp; IUIONIATL MOBEPXHOCTH cdepsl. B3aumHoe
pacmosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; Tuommaas chepsol.

N306paxenne Tea BpallleHus Ha II0CKOCTH. Pa3BépTka nuimuHaApa U KOHyca.

KoMOuHanmu Ten BpaimleHUss U MHOTOTPAaHHHKOB. MHOTOTPaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cdepa, BircaHHasi B MHOTOI'PaHHUK, WK TEJIO0 BPAIEHUS.

[Touarne 06 o0BEMe. OcHOBHBIE CBoOHcTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO Tapajienenumnena u cieactsus u3 He€. O0bEM munuHapa, konyca. O0béM
niapa ¥ miomasas chepsl.

[TonoOubie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAJSIMU IOBEPXHOCTEM,
00bEéMaMu MOJJOOHBIX TETI.

Ceuennst uwmmHApa (MapaieIbHO H TEPICHIUKYISAPHO OCH), CEYCHHsS] KOHYca
(mapannenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUEHUS IIapa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH M B mpocTpaHcTBe. CIOKEHHME U BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. PasznokeHune BeKTopa Mo TPEM HEKOMIUTAHAPHBIM BEKTOpPAM.
[TpaBuiio mapannenenunena. Pemenne 3amad, CBA3aHHBIX C MPUMEHEHUEM MPABUIT JCHCTBHM C
BekTopamu. [IpsMoyronpHas cucreMa KOOpAWHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpA.
[IpocTeiime 3agauv B KOOpAMHATax. YToJ MeXAy Bekropamu. CKalipHOE MPOU3BEIECHUE
BEKTOPOB. BhIUKCIIEHNE YTIIOB MEXIy NPSMBIMH U TUIOCKOCTAMH. KOoOpAMHATHO-BEKTOPHBIN
METO/]I IPY PELIEHUN T€OMETPUUECKHX 3a/au.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpPOrpaMMbl ydeOHoOro mnpeamera «MareMaTukay
XapaKTEPHU3YIOTCH:

I'pa:xknanckoe BocnuTanme:

C(OPMHUPOBAHHOCTHIO TPAKMTAHCKOM TIO3WIMKA OOYyYaromerocsi Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUHCKOTr0 OOIIECTBA, MPE/ICTABIEHUEM O MaTEeMAaTUYECKUX OCHOBAaX
GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH, MpoLEnyp TpaxxAaHCKOTo oO0IIecTBa
(BBIOOpBI, OMPOCHI W TIp.), YMEHHEM B3aWMOJICHCTBOBATh C COIMAIBHBIMA HHCTHUTYTaMHU B
COOTBETCTBHUH C X (QYHKIIMSIMHU ¥ HA3HAYCHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON IPaXKJAHCKON MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUHCKOM MATeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHSIM
POCCHICKUX MAaTEMATHKOB M POCCHMCKOM MAaTEMaTHYE€CKOW IIKOJbI, K MCIOJb30BAHUIO ATUX
JOCTUKEHUM B IPYTUX HayKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHMEM JyXOBHBIX IICHHOCTEH POCCHUHCKOTO Hapoaa; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM
JOCTUKEHUU HAYKU U JACATEIbHOCTBbIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYMBOTO OyaylIEro.

JcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K MHPY, BKIIOYas O3CTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJay, pEIICHUM, pacCyX ACHUN;, BOCIPUUMYUBOCTHIO K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

Puznyeckoe BOCIUTAHUE:

chOpPMHUPOBAHHOCTHIO YMEHHUSI TPUMEHITh MaTEMaTUYECKUE 3HAHUS B HMHTEpecax
3I0pOBOr0 M 06e30macHOro o0Opasza >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBO€ mMUTaHUe, cOATTAHCUPOBAHHBIN PEXXUM 3aHATUM M OTAbIXA, peryiisapHas (usnyeckas
aKTUBHOCTB); (DM3NYECKOTO COBEPIIICHCTBOBAHMUS, TIPU 3aHATHUIX CIIOPTUBHO-030POBUTEIBHON
JEATEIIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOUS; UHTEPECOM K Pa3IUUHBIM
chepam npodeccuoHanbHON ACATETLHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUIIOKECHUSIMU,
YMEHUEM COBEpIIATh OCO3HAHHBIA BbIOOpP Oyaymed mnpodeccud U peaau30BbIBATH
COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTHIO W CIOCOOHOCTHIO K MAaTeMaTHUYECKOMY
00pa3oBaHMUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUH BCEH KU3HH, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

IKOJOrHYeCKOe BOCIIMTAHUE:

Cc(hOPMHPOBAHHOCTHIO HKOJOTUYECKON KYIbTYpbl, NMOHUMAaHUEM BIUSHUS COIHMAIBHO-
SKOHOMHMYECKUX IMPOIECCOB HA COCTOSIHUE MPUPOAHON W COLUUAIBHOW Cpelibl, OCO3HAHUEM
I00ANTBHOTO  XapakTepa OKOJOTUYECKUX TpoOJieM; OpHeHTaIlMell Ha NpUMEHEHUe



MaTeMaTHYECKUX 3HAHHUM I peleHus 3a1ad B 00JaCTH OKPY KaIoLIEH cpenbl, MIIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKHM MX BO3MOYKHBIX ITOCJIEICTBUM JUIs1 OKPY KAIOLLEH CPEbI.

IleHHOCTH HAYYHOI'O IIO3HAHMSA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS,, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKH, TOHUMaHUEM MaTeMaTUYECKON HAyKH KakK c(epsl
YeJIOBEUECKOM IEATEIbHOCTH, ATANlOB €€ pa3sBUTUSA U 3HAYMMOCTH ISl Pa3BUTHS LIMBWIN3ALUY;
OBJIAJICHAEM SI3BIKOM MAaTEMaTUKA M MaTEMaTH4YECKOM KyJIbTYpOM KaK CPEeICTBOM IMO3HAHUSA
MHUpa; TOTOBHOCTBIO OCYILIECTBJIATh IIPOCKTHYI0 U HCCICHOBATEIBbCKYIO JESATEIBHOCTD
VWHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yibTaTbl  OCBOGHHS  MNpOrpaMMbl  y4eOHOro  mpeaMmera
«MaremaTrka» XapaKTepU3YyIOTCS OBJIAQJICHHUEM YHHUBEPCAIbHBIMU  HO3ZHABAMETbHBIMU
oelcmeusmu,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHbIMU — OEUCMEUAMU,  VHUBEPCAIbHbIMU
Dpe2yNIsIMUGHbIMU OetiCMBUSIMU.

1) Vnusepcanvnvle noznasamenvmsle oelicmsusi, obecneuusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00YHaAWUxcs (0C80eHUe Memo008 NO3HAHUSL OKPYHCAIOWe20 MUpa;
NpUMEHEeHUe JI02UYECKUX, UCCTe008aMeNbCKUX onepayuil, yMeHu pabomams ¢ uH@opmayueti).

ba3oBble Jjornyeckue eiicTBUA:

e BBIBIITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXIy NOHITHAMH, (DOPMYITHpPOBATH OMpPEICICHUS MOHSITHIA;
yCTaHaBJIMBAaTh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALUU, OCHOBAHUS AJi1 0000UIeHUS
Y CpPaBHEHUS, KpUTEPUU MPOBOIUMOTO aHAIN3a;

e BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBBIBATH CY>KIEHUSA: YTBEPAUTEIbHBIE U
OTpULATEIbHBIC, €AUHUYHbIC, YACTHBIE U OOLIUE; YCIOBHBIE;

e BBIABJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3H U IIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOIIOJEHUSX W YTBEPXKICHUSX; Tpejaratb KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUYM;

e JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCTyKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUeHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IIPOBOAMTH CAMOCTOSITENILHO JI0KA3aTEeIbCTBA MATEMAaTUYECKUX YTBEPKJIEHUHN (IIpSIMbIe
U OT TMPOTUBHOIO), BBICTpaUBaTh AapryMEHTALMIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

e BBIOMpaTh CHOCOO pelieHHus y4yeOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO BapUAHTOB
peuieHusi, BbIOMpaTh HauboJiee MOAXOIAUINN C YUETOM CaMOCTOATENBHO BbIIECJIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBareJbcKkue 1eHCTBUA:

e HCIMOJb30BAaTh  BOMPOCHI KAk  HCCIEAOBATENIbCKUM  WMHCTPYMEHT  MO3HAHUS;
dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIUE MPOTUBOPEUYUE, MPOOJIEMY, YCTaHABIMNBATD
UCKOMO€ U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APryMEHTUPOBATh CBOIO TO3UIIMIO,
MHEHUE;



MMPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEAOBAHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4yecKoro OObeKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBJICHUSIMH, IPOLECCAMU;
CaMOCTOATENLHO  (OpMyIUpOBaTh OOOOIIEHWST W  BHIBOABI IO  PE3yJIbTaTam
MPOBEAEHHOTO HAOIIOJICHHS], UCCIIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJTYyYECHHBIX
pe3ynbTaTOB, BHIBOJIOB M O000IIIECHUI;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIIECCA, & TAKKE BBIIABUTAaTh MPEANOI0KEHUS
O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJIATH Ae(PUIUTH HHPOPMAINH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOIPOC U
JUISL PELICHUS 3a/1a4H;

BBIOMpAaTh HMHGPOPMALIMIO U3 MCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAJU3UPOBATH,
CHUCTEeMAaTHU3UPOBaTh U WHTEPIPETHUPOBATH MH(GOPMALIMIO PA3TUYHBIX BUIOB U (hopm
IIPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh HMHGOPMAIIMIO, TMPEACTaBIAT, €€ B  pa3iuyHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLIEHMBATh HAAEKHOCTh HMHPOpPMAIMM IO CaMOCTOATEIBHO C(HOPMYIHpPOBAHHBIM
KPUTEPUSIM.

2) Yuueepcanvivie KOMMYHUKAMUGHbBIE OClCMEUsl, 00eCneuusaom cOopmupo8aHHoCHb
COYUATILHBIX HABLIKOB 0OVUATOUWUXCSL.
OO01menue:

BOCIIPUHUMATH ¥ (OPMYITHPOBATH CY>KJICHHS B COOTBETCTBHH C YCIOBHSIMU M TCIISIMH
OOIIeHUsT; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3pPCHUS B YCTHBIX H
MIMCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS 110 X0y PEIICHUs 33a4l, KOMMEHTHPOBATh
MOJIYYCHHBIN PE3YNIbTAT;

B X07Ic 00CYXICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOi TEMbI, POOIJIEMBI,
perraeMoi  3aja4M, BBICKA3bIBaTh WJACH, HAIlCICHHBIC HAa TIONCK PEIICHHS;
COTIOCTaBIIATh CBOM CYXIEHUS C CYXICHUSMH JPYTrdX YYaCTHUKOB JHAora,
OOHapy>KHUBaTh Pa3IU4Ke U CXOJICTBO MO3UIINI; B KOPPEKTHOU dhopme HOopMyIupOBaTh
pa3HOTJIacusl, CBOU BO3PAXKEHUS;

MPECTABIIATh PE3yJAbTaThl PEIICHUS 3a7a4d, SKCIIEPUMEHTA, UCCIEOBaHUS, TTPOCKTA,
CaMOCTOSITENTHO BBIOMpATh (opMaT BBICTYIJICHHS C y4€TOM 3a/ad MPEe3eHTAIlMH U
0COOEHHOCTEN ayJUTOpUU.

CoTpyaHu4ecTBoO:

MOHMUMATh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHAMBUAYAJTHLHOW pPabOTHI
OpU pelIeHWH Y4YeOHBIX 3ajady; NPUHUMATh Ielb COBMECTHOH JeATEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pacmpenenisiTh BHUABI padoT,
JIOTOBApUBAThCS, OOCYXKJaTh MPOLECC M pe3ysbTaT paboThl; 00001aTh MHEHUS
HECKOJIbKHX JIFOCH;

y4acTBOBaTh B TPYNMOBBIX (popMax paboThl (00CYkIeHNS, 0OMEH MHEHHH, «MO3TOBbIE
IITYPMBD» U UHBIC); BBITIOIHITH CBOIO YaCTh PAOOTHI U KOOPAMHUPOBATH CBOU JCHCTBHS
C APYTMMU YJCHAMH KOMAaH]Ibl, OIICHUBATh KA4ECTBO CBOETO BKJIa/a B OOIIMI MPOAYKT
0 KPUTEPUSIM, CPOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.



3)  Vuusepcanvnvie pecynamuenvie Oeticmeusi, obecneyugarom  Gopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.

Camoopranusanus:

e COCTaBIISITH IUJIAH, AJITOPUTM PEIICHUS 3a7a91, BHIOMPATH CIIOCO0 PEMICHHS C YIETOM
MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHUPOBATH U
KOPPEKTUPOBATh BAPHUAHTHI PEIICHUN ¢ yU€TOM HOBOM MH(pOPMAIIUH.

CaMOKOHTPOJIb:

e BJQJCTh HaBBIKAMHM IIO3HABATEIBHON pe(dIEKCHH KaK OCO3HAHMUS COBEpIIAaeMbIX
JNEUCTBUU U MBICIUTEIIBHBIX MPOIECCOB, MX PE3YyJbTAaTOB; BIAJETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJSI Tpoliecca U pe3yibTaTa pPEIIeHUs MaTeMaTU4eCKOU
3a1a4u;

e TMPEIBUACTH TPYJAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NMPU PEIICHUHU 3a7a4H, BHOCUTH
KOPPEKTHUBHI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, AHHBIX, HANICHHBIX
OINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa 1AM U YCIOBUSIM, OOBSCHATH HNPUUYUHBI
JTOCTHKEHUSI WM HEJAOCTIDKCHHUS PE3yJIbTaTOB JCATEILHOCTH, HAXOJWUTh OIIHOKY,
JlaBaTh OIICHKY IMIPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OmneprpoBaTh NOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpMeHSTh aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX MIPU PEIICHUH TeOMETPUIECKIX
3ajau.

OneprpoBaTh MOHATUSAMHU: NAPAJUIETBHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEN.

KnaccuduimpoBaTs B3aMMHOE pacioio;KeHUE MPSMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE.

OmnepupoBaTh TOHSATHUSMHU: JABYTPAHHBIM Yroj, TpaHW [ABYIpaHHOrO yria, pedpo
JIBYTPAHHOTO yTJIa; TUHEHHBIN YToJl IBYTPAHHOTO yIiia; TpaaycHas Mepa ABYTPAHHOTO YIia.

OmneprpoBaTh MOHSATUSIMH: MHOTOTPAaHHUK, BBIMYKJIBIM M HEBBINYKJIbIH MHOTOTPAHHUK,
3JIEMEHThl MHOTOI'paHHHUKA, IPABUIIbHBIA MHOTOTPaHHHUK.

Pacno3naBaTh OCHOBHBIC BHbI MHOTOTPAaHHHKOB (MMMpamuaa; Mpu3Ma, MPSIMOYTOJIbHBIN
napasuienienunes, kyo0).

KnaccuduimpoBaTe MHOTOTPaHHUKH, BBIOMpas OCHOBAaHUA Ui  KiacCU(UKAITUH
(BBIMTYKJIbIE M HEBBIMYKJIBIE MHOTOTPAHHUKH; IMPaBWJIbHbIE MHOTOIPAaHHUKU; TMpsIMble U
HAKJIOHHBIE MPU3MBI, apalIeIeUIE/b]).

OmnepupoBaTh MOHATHIMHE: CEKYIIasl INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH TPHUHIIUIIBI IOCTPOCHHSI CEUSHUH, UCTIONIB3YST METO/T CJICIOB.

CTpouTh ce4eHHs] MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBHIMOJHSTH (BBIHOCHBIE) MIOCKHE
YepTEekH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD: BU] CBEPXY, COOKY, CHU3Y.

Pemarp 3agaun Ha HaxOXIEHHE TEOMETPUYECKUX BEIMYMH 10 o0pa3uaMm WiH
aITOpUTMaM, TPUMEHSST W3BECTHBIE AHATUTHUYECKHE METOAbl MPH PEIICHUH CTaHIAPTHBIX



MaTEeMaTHYECKHUX 3aJ1ad Ha BBIYMCICHUE PACCTOSHUN MEXTy JIBYMS TOYKAMH, OT TOYKH IO
IPSIMOM, OT TOYKHU 0 TUIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS IPSIMBIMHU.

Pemath 3agaud Ha HAaXOXKIACHHE T'€OMETPUYCCKHUX BEJIMYMH IO oOpasiam WM
JITOPUTMaM, TNPUMEHSST HW3BECTHBIC AHAIMTHYCCKUE METOIBI IPH PENICHHH CTaHIapTHBIX
MaTEeMaTHYECKHUX 3aJ]ad Ha BBIYHCICHHE YIJIOB MKy CKPCUTUBAIONUMUCS TPSIMBIMHU, MEKITY
IPSIMOM U IIOCKOCTBIO, MEXY TUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Bbruncisate 00bEMBI M ILIOMIAAM TOBEPXHOCTEH MHOIOMPAHHUKOB (MIpHU3Ma, MTUPAMHUIA) C
IpUMEHEHHEM (OpPMYJI; BBIUMCIATH COOTHOIICHUS MEXIy IDIOMAISIMH ITOBEPXHOCTEH,
00BEMaMu MOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMHU: CHMMETPHS B IIPOCTPAHCTBE;, IIGHTP, OChb M IUIOCKOCTH
CUMMETPHUH; LIEHTP, OCh U IUNIOCKOCTh CHMMETPHH (PUTYPHI.

M3Brekathb, peoOpa3oBhIBATh U MHTEPIPETHPOBATH HH(POPMAIHIO O MPOCTPAHCTBECHHBIX
TCOMETPHUCCKUX (PUTYpax, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

[TpuMeHATh TeoMeTpHuyecKne (akThl IS PEHICHUS CTEPCOMETPHUSCKHX — 3ajad,
IIPEAIOJIAraoIuX HECKOJIBKO IIIaroB PEHICHUsS, CCIM YCIIOBHS MPUMCHCHHUS 3aJIaHbl B SBHOU
dbopwme.

[IpuMeHATh MPOCTEHINKE HPOrpaMMHBIC CPEACTBA U 3JICKTPOHHO-KOMMYHHKAIMOHHBIC
CUCTEMBI IIPY PEIICHUU CTEPECOMETPUUCCKHX 3a7ad.

[TpuBOIUTL NpPUMEPHl MaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B MPUPOAC M KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'COMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJydYEHHBIC 3HAHHWS Ha MPAKTHKE: aHAJIW3HUPOBATh PEajibHBIC CUTyaIlud U
NPUMCHATh HW3YYCHHBIC TOHATHS B  TPOIECCe IMOMCKA pEHICHHS MaTeMaTHYCCKH
c(hOpMYJIMPOBAaHHON MPOOJEMBI, MOJICIMPOBATh pPEANbHBIC CHTYAaIlMH Ha S3BbIKE T'C€OMCTPHH,
UCCIICIOBATh TTOCTPOCHHBIC MOJICIH C HCIIOJIb30BAHHEM T'€OMETPUUYCCKUX MOHATHH H TCOPEM,
anmapara ajareOpbl; pellaTb IPAKTUYCCKHE 3aJadyd, CBS3aHHBIC C  HAXOXIACHUCM
ICOMETPUYCCKUX BEIUUHH.

11 KIIACC

OnepupoBathb MOHSTHSIMH: UTHHIpUYECKast MTOBEPXHOCTH, oOpasyrouue
IWIMHIPUYECKON  TMOBEPXHOCTH; I[MIMHAP; KOHHWYECKas TOBEPXHOCTh, 0Opa3yrolue
KOHUYECKON OBEPXHOCTH, KOHYC; CpepruyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudunmpoBaTs B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMHE: IIAPOBON CETMEHT, OCHOBaHHE CETMEHTA, BBHICOTA CETMEHTA;
IApOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOSI, BHICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Bbruncnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH TEN BpAaIEHHs, TEOMETPUUECKUX TEJ C
npuMeHeHueM HopMyII.

OmnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIUCAHHBIA B Cepy W OMUCAHHBIA OKOJIO
ctepsl; cdepa, BrcaHHAs B MHOTOTPAHHUK WJIH TEJIO0 BPAIIEHUS.

BbIYHCISATE COOTHOIICHUS MEXIY IUIOHIAASIMHU MOBEPXHOCTEH U 00BEMaMM MOJOOHBIX
TeJl.



N300pakath u3ydaeMble (GUTYPBI OT PYKH W C MPUMEHEHHEM IPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BEIMonHATE (BRIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3BiekaTh, HHTEPIPETUPOBATH U MPEOOPA30BHIBATH HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
Te€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKaX U pUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHSTE IEHCTBUS CJI0KEHUSI BEKTOPOB, BRIYUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpa
Ha YHCIIO0, OOBSICHATh, KAKUMHU CBOMCTBAMH OHHU 00JIaIafOT.

[TpumeHsTh paBUIIO MapauieIeIueaa.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOAYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEXKIY BEKTOpaMH, CKaIIpHOE
IPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAaHAPHBIEC BEKTOPHI.

Haxonutb cyMMy BEKTOPOB M MPOM3BEICHNE BEKTOPA HA YUCIIO, YTOJl MEXKTy BEKTOPAMH,
CKaJIIPHOE MPOU3BEICHNE, PACKIIAAbIBATH BEKTOP IO JBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHUCTEME KOOPAUHAT.

[Ipumensate reomerpudeckue (akThl JUIsI  PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
MIPEAIOJIArafoINX HECKOJIBKO IIaroB PEIICHUs, €CIM YCIOBHS MPUMEHECHHS 3a7aHbl B SBHOU
dbopwme.

Pemate npocTeiiiime reoMeTpuiecKue 3a1aun Ha MIPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
METO/1a.

Pemate 3amaum Ha JOKA3aTeNbCTBO MAaTEMAaTHYECKUX OTHONICHWH W HaXOXKICHUE
TCOMETPUUYECKUX BEIUYHMH 1O 00pasiaM Wid aaropuTMaM, IPUMEHSS U3BECTHBIC METOJbI TIPH
pEIIeHUH CTaHIaPTHBIX MaTEMAaTUYECKHX 3a]1a4.

[IpumeHsTh MpocCTeile MporpaMMHBIE CPEACTBA U DJIECKTPOHHO-KOMMYHHUKAITMOHHBIC
CHUCTEMBI TPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpyBoaMTh NpUMEpPHl MaTEMAaTHYECCKUX 3aKOHOMEPHOCTEH B TIPUPOJAEC W IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHHU B NCKYCCTBE.

[IpuMeHsATh MOTy4YEHHbIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH peajbHbIC CUTYyallMd U
OPUMEHSTh U3YYCHHBIE TIOHSATUS B  TPOILIECCE TIOMCKA PEIHICHUS  MaTeMaTHYEeCKU
chopmMynupoBaHHOM MPOOJIEMbI, MOJCIUPOBATh PEAbHBIC CUTyallUU Ha SI3bIKE T€OMETPUH,
WCCJIEIOBATh TTOCTPOSHHBIC MOJEIN C WCITOIH30BAHUEM T€OMETPUYCCKUX TMOHSATHH M TEOpEM,
anmapara ajareOpel; pemaTb TPAKTHYSCKUE 3aJadd, CBS3aHHBIE C  HaXOXIACHUEM
r€OMETPUYECKUX BEJTMYHH.



Ne
n/n

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HanmenoBanmue pa3jiesioB u
TeM MPOrpamMMbl

KoaudecTBO 9acoB

KoHnTpoJbHbie

Bcero
padoThI

OcHOBHBIE BH/IbI 1€ATEJILHOCTH 00y4AO M XCS

BBenenue B crepeoMeTpurio

[IpsiMBbIE ¥ TUIOCKOCTH B
npoctpanctse. [lapamiensHoCTh
MPSAMBIX U IJIOCKOCTEN

10

12

AKTyanu3upoBaTh (PaKThl U METOABI INITAHUMETPUH, PEIIEBAHTHBIE TEME.
[Tonmy4ats mpeacTaBiIeHHs O MPOCTPAHCTBEHHBIX (PUTypax, pa3oupaTh
npocTeiye npaBuia n300paxeHus Tux guryp. M3o6paxarts npsamyro u
IJIOCKOCTh Ha pUCYHKe. Pacrio3HaBaTh MHOIOTPaHHUKH, TUPaMUY, KyO,
Ha3bIBATh UX DJIEMEHTHI. J[enaTh pucyHOK Ky0a, MUpaMuIbl, HAXOIUTh
OLIMOKH B HEBEPHBIX U300paKEHUAX. 3HAKOMUTBCS C CEUCHUSMH, C METOI0M
CJIEZIOB; UCTIOJIb30BATH JJIS IOCTPOEHUS CEYEHUS METOJ CIIEJIOB, KPATKO
3allMCBIBATh LIArW MOCTPOEHUs ceueHMs. Pacrno3HaBaTh BUJ] CEUEHUS U
OTHOLIEHUH, B KOTOPBIX CEYEHHE JIeNUT pedpa Kyda, HaXOAUTh IUIOIA b
ceuenus. Mcrnonp30BaThk M000Ke IPU PELICHNH 3a/1a4 HA IOCTPOECHUE
CeYeHUN. 3HAKOMUTHCS C AKCUOMAaTUYECKUM IIOCTPOEHUEM CTEPEOMETPUH, C
AKCUOMaMH CTEPEOMETPUHU U CIEICTBUSAMU U3 HUX. MinrocTpupoBath
AKCHOMBI PUCYHKaMHU U IPUMEpaMH U3 OKpY’Karolel 00CTaHOBKH.

AKTyanu3upoBaTh (aKkThl U METO/IbI INTAHUMETPUH, PEIEBAHTHBIE TEME,
IPOBOJUTH aHAIOTUH. [lepeuncisiTh BO3MOKHBIE CIIOCOOBI PaCHOI0KEHUS
JIBYX NPSAMBIX B IPOCTPAHCTBE, WILUTFOCTPUPOBATh UX HA puMepax. /[aBats
OTpeieIeHNe CKPEIIBAIOLINXCS MPSAMBIX, (POPMYIMPOBATH PU3HAK
CKPEILIMBAIOIIMXCS MPAMBIX U IPUMEHSTh €T0 IIPU PEICHUH 33]1a4.
Pacnio3znaBaTh npu3My, Ha3bIBaTh €€ 371eMeHThl. CTPOUTH CEUYEHNUs IPU3MBI Ha
TOTOBBIX YepTexax. [lepeuncnsiTe BO3MOKHBIE CITIOCOOBI B3aUMHOIO
PacCIIOJIOKEHUS IIPSMOM U INIOCKOCTU B IIPOCTPAHCTBE, IPUBOAUTH
COOTBETCTBYIOLIME MPUMEPHI U3 PEATbHOM KU3HU. J[aBaTh onpeaeneHue
MapaJuIeIbHOCTH MPSAMOU U IIIOCKOCTH. DOPMYIMPOBATH NIPU3HAK
MapaJUIEIbHOCTH MPSIMOU U IIJIOCKOCTH, YTBEPKJICHHUE O IIPSIMOM IepecedeHust
JBYX INIOCKOCTEH, MPOXOIAIIUX Yepes3 NapasulelibHbIe Ipsimble. Pemarts
MIPAKTUYECKHE 3a/1a4l Ha IOCTPOEHUE CeUeHU MHOrOorpaHHuKa. OObICHSTD
ClIy4au B3aUMHOT'O PACIIOJIOKEHU INIOCKOCTEN. J[aBaTh onpeneneHue
NapaJUIEIbHBIX IIJIOCKOCTEW; MPUBOINUTh IPUMEPHI U3 PEATbHOM KU3HU U




[lepneHauKyISIPHOCTD MPSAMBIX
U IJIOCKOCTEN
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OKpYyXarolie 00CTaHOBKH, MILTIOCTPUPYIOIIUE NapauIeTbHOCTD MII0CKOCTEH.
Hcnonp30BaTh NpU3HAK MApaUIENbHOCTH JBYX IUIOCKOCTEN, CBOMCTBA
napaJuleNIbHBIX TUIOCKOCTEN MPH PEIIeHUH 3a7a4 Ha noctpoeHue. OObsICHSATD,
YTO HA3bIBACTCSA APAJJICIIbHBIM ITPOCKTUPOBAHUEM U KaK BBIIIOJIHACTCA
MpoeKTHpoBaHue (HUTYp Ha MIOCKOCTh. M300paxars B mapauienbHOMl
MPOCKIUH Pa3InYHbIe FeOMeTprUIecKue Gurypsl. MoaeanpoBaTh peanbHble
CUTYallMU Ha SI3bIKE T€OMETPHUH, UCCIIE0BATh TOCTPOECHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM I€OMETPUUECKUX ITOHATHN. VICIIONIb30BaTh NIpU PELLICHUH
3aJ1a4 Ha IOCTPOCHUE CEUCHUI OHATHE apauIeTbHOCTH, IPU3HAKHI U
CBOMCTBaA mapalJICJIbHBIX IMPAMBIX HaA IIJIOCKOCTH.

AKTyanu3upoBaTh (PaKThl U METO/BI ITITAHUMETPUH, PEIICBAHTHBIE TEME,
IPOBOJIUTH aHAIOTUU. OOBACHATH, KAKON YTroJl Ha3bIBAETCS YIJIOM MEXIY
IIEPECEKAIOIIMMHUCS IPSIMBIMH, CKPEIIUBAIOLIUMUCS IIPSMBIMU B
pocTpaHcTBe. J[aBaTh onpeneseHne NEpIeHIUKYJIPHBIX NPSAMBIX U IPSIMOH,
NEPIEHAUKYIIIPHOM K INIOCKOCTH. HaxoauTe yrisl Mexay
CKpEeLMBAIOIMMUCS NMPSMBIMU B KyOe U nupamuje. [IpuBoauts npumeps! u3
peasibHOM JKHU3HU U OKpYKarollel 00CTaHOBKHU, WILTIOCTPUPYIOILHE
NEPIEHIUKYJIIPHOCTD MPSIMBIX B IPOCTPAHCTBE U NEPIEHANKYISIPHOCTD
IPSAMOH K IJIOCKOCTH. DOPMYIMPOBATH MPU3HAK NTEPIEHAUKYISIPHOCTH
HpPSMOM U TIOCKOCTH, TPUMEHSTH €r0 Ha MPAKTUKE: OOBICHATh
NEePIEeHIUKYIIPHOCTh pedpa Ky0a 1 IharoHaiu ero rpaHu, KOTopasi ero He
COJICPKUT, HAXOUTh JUIMHY AWaroHanu Kyoa. Berauciare BeICOTY
IIPaBUJILHOM TPEYTOJIbHOM U MPABWIBHON YETHIPEXYTOJIBHOM TUPaMu/ 110
JuinHaMm péoep. Pemiath 3a1aun Ha BBIYKUCIICHUS, CBSI3aHHBIE C
MEPIEHAUKYIISIPHOCTBIO MPSAMOU U IJIOCKOCTH, C UCITOJIB30BAHUEM IIpU
PELICHUH TUTAaHUMETPHUECKUX (PaKTOB U METO0B. OOBSCHATH, YTO Ha3bIBAIOT
MEPIEHAUKYIISIPOM U HAKIIOHHOM M3 TOYKH K IUIOCKOCTH; IPOEKIIHEN
HAKJIOHHOHM Ha IIOCKOCTh. OOBACHATH, YTO Ha3bIBACTCS PACCTOSHUEM: OT
TOYKH JI0 IFIOCKOCTH; MEXAY NapaJIENbHBIMH INIOCKOCTSMH; MEXKTY TIPSIMOM
Y NapaJJIEIIbHOM €M INIOCKOCTBIO; MEKY CKPEILUBAIOIUMUCS IIPSIMBIMU.
HaxoauTs 3Tu paccTosiHUS B IPOCTHIX CIydasiX B KyOe, mupamuie, pusMe.
MopenupoBaTh peajlbHbIE CUTYalMH Ha SI3bIKE TEOMETPUH, UCCIIEN0BATh
ITOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM IT'€OMETPUYECKUX TOHATH.
Hcronb30BatTh NpU PELICHUH 3a/1a4 HA IOCTPOEHUE CEUEHUM TEOpEMY




[Tucdaropa, cBoCTBa NMPSMOYTOJIBHBIX TPEYTOJILHUKOB.

VYIubl MeXAy NPSAMBIMU U
IIJIOCKOCTSIMU
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AKTyanu3upoBaTh (PaKkThl U METO/bI IJITAHUMETPUH, PEJICBAaHTHBIE TEME,
IIPOBOJIUTH aHAJIOTUHU. JlaBaTh ONpEEICHUE YIIa MEXKY IPSIMOU U
IUIOCKOCTBIO, (JOPMYJINPOBATh TEOPEMY O TPEX MEPIEHAUKYIIpax U OOpaTHYIO
K HeW. HaxoauTts yroa mexay npsiMoil ¥ INIOCKOCTBIO B MHOTOI'PaHHHUKE,
paccTosiHuE OT TOYKHU J0 IPSIMON Ha INIOCKOCTH, UCIIOJIb3Ys TEOPEMY O TPEX
nepneHauKyispax. IIpoBoauTe Ha yeprexe NepueHANKYISpP: U3 TOYKA HA
IIPSIMYIO; U3 TOYKH HA IJIOCKOCTh. J[aBaTh onpeneneHue IByrpaHHOro yria u
ero eMeHTOB. OOBICHATH PABEHCTBO BCEX JIMHEHHBIX YIJIOB IBYTPAaHHOTO
yria. HaxonuTh Ha uepTexe ABYIpaHHBIN yros Ipu pedpe mupaMubl,
IIPU3MBI, TapajuIeIenunena. JlaBate onpeaeneHue yriia Mex1y INIOCKOCTAMH.
JaBatb omnpenenenue u GopMyaHpoBaTh NPU3HAK B3aUMHO
MEPIEHAUKYJISIPHBIX INIOCKOCTEN. HaX0auTh yriibl MEK1y INIOCKOCTSIMHU B
KyOe u nupamuse. Mcrnonb30BaTh Npy pelieHNH 3aa4 OCHOBHbIE TEOPEMBI U
METO/BI ITITAaHUMETPUU. MOEIpOBaTh pealbHble CUTYalluN Ha S3BIKE
FE€OMETPUH, UCCIIE0BATH TIOCTPOCHHBIE MOJENHN C UCIIOIb30BAHUEM
reOMETPUYECKHUX MTOHATUH. MCnoyb30BaTh IpU pelIeHUH 3a1a4 Ha
IIOCTPOCHUE CEYEHNUN COOTHOILIEHUS B MPSMOYTOJIBHOM TPEYTOJIbHUKE.

MHororpanHuku
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AKTyanu3upoBaTh (PaKkThl U METO/IbI IJITAHUMETPUH, PENICBAaHTHBIE TEME,
IIPOBOAMTH aHAIOTWH. [laBaTh ONpeeeHue apauIeIeUIe1a, PaCIO3HABATh
€ro BUJbI U U3y4aTh CBOMCTBA. J[aBaTh onpeneneHne nupaMusl,
pacro3HaBaTh BUJIbl Upamu, GOpMyJIHpOBaTh CBOMCTBA pEdep, rpaHeil u
BBICOTHI NPaBWIIbHON Upamuibl. HaxonuTh miomia s moiaHoi 1 60KoBoi
MOBEPXHOCTU NUpaMubl. J[aBaTh onpesesieHne yCced€HHON TUpaMuIbl,
Ha3bIBaTh €€ y1eMeHThl. POpMyYIHPOBaTH TEOPEMY O IUIOIIAIH OOKOBOM
ITOBEPXHOCTHU MTPABUJIbHOM YCEYEHHOM mupaMuabl. Pemars 3agaun Ha
BBIUNCJICHNE, CBA3aHHbIE C IMPAaMHUIaMH, a TAK)KE 33J]a4l Ha IOCTPOEHUE
ceyeHuil. J[aBaTh onpeneneHue Npu3Mel, pacCliO3HaBaATh BUABI IIPU3M,
u300pakaTh MPU3MBbI Ha yepTexe. HaxoauTe miomans NoaHOH 1k 60KOBOM
MOBEPXHOCTU NpU3MblL. M3yuaTs cooTHOmEHUs Ditnepa 11 uncia peodep,
rpaHeil ¥ BEPIIMH MHOIOrpaHHuKa. M3y4aTs BUbI TPaBUIIbHBIX
MHOTOTPaHHHUKOB, UX Ha3BaHUS U KOJIMYECTBO TpaHeil. M3ydyaTh cuMMeTpHio
MHOTOrpaHHUKOB. OOBSACHSATDH, KAKHE TOUYKHU HA3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIbHO JIaHHOM TOYKH, MPSIMOM MJIM MIJIOCKOCTH, YTO Ha3bIBAIOT




LEHTPOM, OCBIO WJIH IJIOCKOCTHI0 cUMMETpUu Gurypsl. [IpuBoauTs npumepsl
CUMMETPUYHBIX (PUTYp B apXUTEKType, TEXHUKE, Ipupoae. MoaearpoBarth
peanbHble CUTYalluu Ha SI3bIKE T€OMETPHUH, UCCIIE0BATh TOCTPOEHHBIE
MOJIEJIH C UCII0JIb30BAHNEM T'€OMETPUUYECKUX IMOHATHH, HCII0JIb30BAThH
110/1001€ MHOTOTPaHHHUKOB.

OO6BEMBI MHOTOTPaHHUKOB

AKTyanu3upoBaTh (PaKThl U METOABI INITAHUMETPUH, PEIIEBAHTHBIE TEME.
OOBSICHSTH, KAK H3MEPSIFOTCSI 00BEMBI TEII, IPOBO/ISI AHAIOTHUIO C U3MEPEHUEM
IIoniaied MHOroyroinbHUKOB. @OpMyIHpoBaTh OCHOBHBIE CBOKWCTBA
00BbEMOB. M3y4arh, BHIBOAUTH GOPMYIIBI 00BEMA MPSIMOYTOIBHOTO
napajesenunena, Ipu3Mbl 1 upaMuibl. Berauciare 00bEM Ipu3Mel 1
NUPaMUJIBI 110 UX AyieMeHTaM. [IpumMeHsaTh 00bEM ISl perieHus
CTEPEOMETPUYECKUX 3a/1a4 U JUIsl HAXOKAEHHUS T€OMETPUUYECKUX BEIUYHH.
MopennpoBaTh peajIbHbIE CUTYAllMH Ha SI3bIKE TEOMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJEIIU C HUCIIOJIb30BAHUEM F€OMETPUUECKHUX TOHATHUH.

HOBTOpeHI/IeZ CCUCHUA,
PacCCTOAHUA U YTIJIBI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

Crpouts ceueHre MHOTOTpaHHMKA METOAOM ciie10B. [laBaTh onpeneneHue
paccrosHus MexAy ¢urypamu. Haxoauts paccTosiHue MEXIy
NapauIeIbHBIMU IIJIOCKOCTSMU, MEXKIY INIOCKOCTBIO U MapajlIeIbHON €1
IPSIMOM, MEXKTYy CKPEIMBAIOIIUMHUCS NIPAMBIMU. CTPOUTD JTMHEUHBIHN Yo
JBYT'PAHHOI'O yIJla Ha 4YEPTEKEe MHOTOIPAHHUKA U HAXOIUTh €ro BEJINYUHY.
HaxonuTts yriel MeX1y IUIOCKOCTSIMU B MHOTOI'PaHHHKAX.
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KonTpoibHbie
padoThI

OcHOBHbIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

AKTyaHI/IBI/IpOBaTL (baKTBI 1 MCTOABI INITAHUMETPUH, PCIICBAHTHBIC TCMC, IIPOBOANUTL aHAJIOTUH.
JaBatb onpenenenus chepsl U 1mapa, Ux IeHTpa, paanyca, ruamerpa. Onpenenars chepy Kak
¢burypy BpaieHus OKpy)HocTH. VccnenoBars B3anMHOE pacioyiokeHue chepbl U TUIOCKOCTH,
IBYyX cdep, WLTIOCTPUPOBATH 3TO Ha YepTexax U pucyHkax. PopMyIupoBaTh onpeeieHue
KacaTeJIbHOU TJIOCKOCTH K cdepe, CBOMCTBO U MPU3HAK KAcaTeIbHON MIIOCKOCTU. 3HAKOMUTHCS
C Te0JIe3MYECKUMHU JTUHUSIMH Ha cdepe. OObSICHSITH, YTO HA3bIBAIOT IIMJIMHAPOM, Ha3bIBAaTh €TI0
aneMeHThl. 3ydarh, 00BACHATh, KaK MOJIYUYUTh WIMHAP YTEM BpaIlEHUS [IPSIMOYTOJIbHUKA.
BriBoauTh, UCTIOIB30BaTh (POPMYIIBI ISl BBIYMCIECHUS TUIOIIA U OOKOBOI MOBEPXHOCTH
uminHapa. U3ydars, pacrno3HaBath pa3BepTKy HuinHapa. M300pakaTh HUIMHAP U €T0
CEUeHUs TIIOCKOCTHIO, IPOXOSIIEH Yepes ero och, NapauieIbHON WU MepHeHAUKYISIPHON
ocu. Haxoauts rutomaam 3tux cedeHnii. MoaenupoBaTh peajibHbIe CUTyal[uu Ha SI3bIKE
TeOMETPUH, UCCIIEIOBATh MOCTPOSHHBIE MOJIEIIH C UCTIOIB30BAHUEM I€OMETPUUECKUX
HOHATHH. O6’I)$ICH$ITI>, KaKoOC TCJIO HA3BIBAIOT KPYI'OBBIM KOHYCOM, HA3bIBATb €TI0 3JICMCHTHI.
N3y4arh, 00BACHATH, KaK MOJIYUYUTh KOHYC TyTEM BpaIlIeHUS MPSMOYTOIBHOTO TPEYTOJIbHHKA.
N300paxaTh KOHYC M €0 CE4eHHUs IJIOCKOCThIO, TPOXOIAIIEH Yepe3 OCh, U MIOCKOCTHIO,
NepHNeHIUKYISIpHON K ocu. M3y4aTsh, pacrio3HaBaTh pa3BEPTKY KOHYca. BEIBOAUTS,
HCIOJIb30BaTh (POPMYJIbI /111 BBIYMCIIEHHUS IIJI0LIaA OOKOBOM TOBEPXHOCTH KOHYCA.
Haxoauts miomanu ceyeHui, IpoXoAIlrX Yepe3 BEpPUIMHY KOHYCA WU NEPIEHANKYIISIPHBIX
ero ocu. OOBSACHATh, KaKOE TEJI0 Ha3bIBAETCS yCEUEHHBIM KOHYCOM. M3yuaTh, OOBSICHSTD, KaKk
€ro MOJYYUTh MMYTEM BpaIlleHHUS MPSIMOYTOJIbHON Tpaneuuu. BEIBOIUTE, MPUMEHSITH GOPMYTY
JUTSI BBIYMCTIEHUS TITOMIA I OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA. AKTyalIu3UPOBAThH
(hakThl 1 METO/IbI INIAHUMETPUH, peJIeBaHTHBIE TEME, TPOBOAUTH aHANIOTHH. Pernarh
CTEPEOMETPHUUYECKUE 3a/1a9U, CBSI3aHHBIE C TeJIaMU BPAIIEHHUS, TOCTPOSHUEM CEUYEHUN TE
BpallleHUs, C KOMOWHAITMSAMU Tell BpallleH!sI U MHOTOTPaHHUKOB Ha HAXOXKJIEHUE
TCOMETPHUICCKUX BCINYHH. Ucnons3oBars IIpU pCUHICHUH CTEPECOMETPUUCCKUX 3a1a4d
TUTAaHUMETpUYecKre (pakThl U METOABI 337]a41 HA BRIYUCIICHUE U JI0KAa3aTeIbCTRO.
MopenupoBaTh peajibHbIe CUTYAIIMH Ha SI3bIKE TEOMETPUH, UCCIIEA0BATh TOCTPOCHHBIE MOICIIH



C UCIIOJIB30BAHUECM I'€COMETPHUICCKUX MMOHSATHH.

OO0BEMBEI TEN
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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AKTyanu3upoBaTh (HaKkThl U METO/IbI IJITAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOJIUTH AaHAJIOTHH.
BbIBOIHTH, UCTIONB30BaTh GOPMYIIBI 0OBEMOB: TPU3MBI, IWIMHPA, TUPAMUIBI, KOHYCA;
yceu€HHOM MUpaMuIbl U yceu€HHOro KoHyca. PemaTh crepeoMeTpuueckue 3a1aun, CBI3aHHbIE
C BbIUMCIIEHHEM 00BEMOB. POPMYIMPOBATH ONPEEIIEHUE IIAPOBOI'O CETMEHTA, I11apOBOI0
CJI0$1, IApOBOro cekTopa. [IpuMeHsATs hopMyIIbl 7151 HAXOXKIEHUS 00BEMOB IIIAPOBOTO
CErMEHTA, IIapOBOI'0 CEKTOpa. PemaTe cTepeoMeTpuiecKue 3a1a4u, CBsI3aHHbIE C 00BEMOM
miapa ¥ miomajsio chepbl. MoaenupoBaTh peajibHble CUTYalluU Ha SI3bIKE T€OMETPUH,
HCCIIEI0BAaTh OCTPOCHHBIE MOJIENHN C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MTOHITHH.
AkTyanu3upoBaTh (HaKkThl U METO/IbI IJITAHUMETPUH, PEJIIEBAHTHBIE TEME, IIPOBOJIUTH AaHAJIOTHH.
Pemrates crepeomerpuueckue 3a1a4n, CBI3aHHbIE C COOTHOIICHHEM 00bEMOB U TIOBEPXHOCTEH
MOI0OHBIX TeJ B MpocTpaHcTBe. MoIerpoBaTh pealbHbIEe CUTYaI[H Ha S3bIKE TEOMETPUH,
HCCIIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM T'€OMETPUUECKUX MTOHSATHII.

AKTyanu3upoBaTh (DaKThl U METO/IbI IUTAHUMETPUH, PEJICBAaHTHbIE TEME, IPOBOAUTH aHAJIOTHH.
OnepupoBarh MOHATHEM BEKTOP B pocTpaHCcTBE. DOpMyIIHpPOBATh MIPaBUIIO
napajuleJIenUIEeNa TP CJI0KEHUHU BEKTOPOB. CKilaibIBaTh, BBIYUTATH BEKTOPBI, YMHOXKATh
BEKTOp Ha 4ucio. M3y4aTh OCHOBHBIE CBOMCTBA 3TUX olepauui. J[aBaTe onpeneneHue
IIPSAMOYTOJIBHOM CHCTEMBI KOOPIMHAT B IIPOCTPAHCTBE. BBIpa3suTh KOOPAUHATHI BEKTOPA Yepe3
KOOpPJMHATBI €r0 KOHIIOB. BBIBOIUTH, HCTIONB30BaTh (POPMYITY AJIMHBI BEKTOpPA U PACCTOSHUS
MEXy TOYKaMHU. BeIpaxaTs CKaIsIpHOE IPOU3BEACHUE BEKTOPOB YePe3 UX KOOPAUHATHI,
BBIYMCIIITH YIOJI MKy IBYMsSI BEKTOPAMH, IBYMs NMPsMbIMU. HaxouTh yroa Mexay npsamoit
U IIJIOCKOCTBIO, YTOJI MEKY IBYMs INIOCKOCTSAMU aHAIMTUYECKUMU METOJaMU. BBIBOIUTS,
HCI0JIb30BaTh (POPMYIly paCCTOSHUS OT TOUKH JI0 TJIOCKOCTH.

Pemats npocreiinme 3a1a4n Ha HaXOXKAEHNUE UIMH U YIJIOB B TEOMETPUUYECKUX QUrypax,
npuMeHsATh Teopemy IIudaropa, TeopeMbl CHHYCOB U KOCMHYCOB. HaxoauTh muiomanpb
MHOTOYTrOJIbHUKA, Kpyra. Pacro3HaBare no100HbIe (GUTypBl, HAXOAUTH OTHOLIEHUS JIUH U
tomaze. Mcrnonb30BaTh NpH pelIeHHH CTEPEOMETPUIECKHX 3a/1a4 (DaKThl U METO/IbI
IIJITAHUMETPHU
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