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IHOACHUTEJIBHAA 3AIIUCKA

['eomeTpust sBrsieTcss OMHUM #3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHMsI, TaKk KaKk 00eCleYrMBacT BO3MOXKHOCTh W3YYCHHS IUCIHUIUIMH €CTECTBEHHO-
Hay4YHOW HANpaBIEHHOCTH M TPEIMETOB T'YMaHUTapHOTO MHKJIA. [[OCKONBKY JIOrHmuecKoe
MBIIIICHHE, (POPMHUPYEMOE TIPU MU3yUYCHUH O0YJarOIUMUCS TTOHSITHIHHBIX OCHOB T€OMETPHH,
MpU  JTIOKA3aTeIbCTBE TEOPEM W TIOCTPOCHUM IIETIOYKU JIOTHYECKUX YTBEPKICHUUA TIPH
pEIICHNN TEOMETPUYECKUX 3a7ad, YMEHHE BBIIBUTATh W OINPOBEPraTh THUIIOTE3BI
HEIOCPEICTBEHHO HCIIONB3YIOTCS TPH PEIICHUH 3a7ad €CTeCTBEHHO-HAYyYHOTO IMKJIA, B
JaCTHOCTH (PM3WYECKUX 3a1ad.

Llens ocBoeHus mporpamMmbl yaeOHOTo Kypca «['eoMeTpusi» Ha yriryOJIEHHOM YPOBHE —
pa3BUTHE MHIUBHUAYAIbHBIX CIOCOOHOCTEM OOYyYaloOIIUXCs MPU U3YYEHUU T€OMETPHUHU, Kak
COCTaBJISIIONIECH MpeAMeTHOM oOiacTu «MaTtemaTuka U MHpOpMaTHKay depe3 olOecrieueHue
BO3MOKHOCTH MTPUOOPETEHUS U UCIIOIb30BaHuUs 00jiee rITyO0OKHUX T€OMETPUUECKUX 3HAHUM 1
NercTBUM, crieu(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX JIJIsl YCIEUTHOTO MPOodheCCUOHAIBHOTO
00pa30BaHMUsl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopureTHbIMU  3ajjayaMu  Kypca TeOMETpUM Ha  YIUIyOJIEHHOM  YpOBHE,
PACHIMPSIONIMMH U YCUIIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

pacliMpeHue MNpPEACTABICHUS O TE€OMETPUM KaKk 4YacTH MHUPOBOM KYJIbTYphl U
(hopMUpOBaHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHrE TPENCTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEUIITUX
MaTeMaTUYECKUX MOJIENSAX, IO3BOJIAIONIMX OINKChIBaTh W HW3y4yaTh pa3HbIC SIBJICHUS
OKPYXKAIOIIEr0 MUPa, 3HaHUE TIOHITUIHOTO amnmapata o pazaeny «CtepeoMeTpus» yueOHOro
Kypca reOMETPHH;

(dbopMHpOBaHHE YMEHHUS BIAJE€Th OCHOBHBIMU TMOHSATUSIMH O [MPOCTPAHCTBEHHBIX
(durypax u uX OCHOBHBIMHM CBOWCTBaMH, 3HaHUE T€OpeM, (POPMYII U YMEHHUE UX IPUMEHSTD,
YMEHUS JOKA3bIBATh TEOPEMbI M HAXOJIUTh HECTAHAAPTHHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHrE yYMEHHSI paclio3HaBaTh HA YEPTEKax, MOJEISAX U B PEATbHOM MHUPE
MHOTOTPAaHHMKHU U TeJa BPALlEHUsl, KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIH;

dbopMupoBaHHEe  TOHUMAHHUS  BO3MOXKHOCTU  AKCMOMATHYECKOTO  IMOCTPOCHUS
MaTeMaTUYECKUX TeOpHUi, GopMUpPOBaHUE TTOHUMAHUS POJIM aKCUOMATUKHU TIPU MPOBEICHUU
pacCyXIeHUN;

dbopMupoBaHrE YMEHHUS BJIAJE€Th METOJAMH JO0KA3aTEIhCTB U AJTOPUTMOB PEIICHHUS,
YMEHHSI HMX MPUMEHSTh, MPOBOAWTH JOKA3aTENIbHbIE PACCYXKACHUS B XOAE PEIICHUS
CTEPEOMETPUYECKUX 3a7ad W 3aJad C MPAKTUYECKUM COjiepKaHueM, (HOpMUPOBAHHE
MIPEJICTABIICHUs] O HEOOXOJUMOCTH JI0KAa3aTeNbCTB MpPH OOOCHOBAHMM MaTEMaTHYECKUX
YTBEPKIECHUM U POJIM AKCHOMATHKU B MPOBEJICHUU JACAYKTUBHBIX PACCYKICHUM;



Pa3BUTUC M COBCPHICHCTBOBAHUC HWHTCIUICKTYAJIIbHBIX KW TBOPYCCKHUX criocoOHoCTEM
o6yqa101u1/1xcs{, MO3HABATEILHOU AKTHUBHOCTH, HCCICIOBATCIBCKHUX YMCHHﬁ, KPUTUYHOCTH
MBIIJICHUA, HHTEPECA K U3YUYCHUIO TCOMCTPHH,

(dopmupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEICBAHTHON TE€OMETPUU: YMEHUS
pacrno3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYALMSIX U IPH U3YUYEHHUH IPYTUX YUEOHBIX IPEIMETOB, TPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEPHOCTEH, MOACIUPOBAHUSA PEAIBHBIX CUTYallUH, UCCIIEIOBAHUS
IIOCTPOCHHBIX MOJEIEH, UHTEPIPETALUH ITOIYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMM COJIEpKATEIBHBIMU JIMHUSAMH y4yeOHOro Kypca «['eomerpusi» B 10-11
Kjnaccax aBSIOTCS: «lIpsMble M MIIOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHukm», «Tena
BpallleHUs», « BEKTOpBI 1 KOOPJIMHATHI B MPOCTPAHCTBE, «J[BUKEHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHITHUSIMUY,
peJeBaHTHBIMHU T€OMETPUU Ha yriyoséHHOM ypoBHE oOyuenus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COJIEP>KATENbHBIM JIMHUAM y4eOHOTO Kypca, a (GOPMUPOBAHUE JIOTHYECKUX YMEHUN
pacmpenensercs He TOJbKO IO COACp)KATeIbHBIM JMHUSAM, HO U MO ToJaM OOYy4YEHUS.
Conepxanue oOpa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
@®enepanbHOil  pabouel  MporpaMMmbl,  paclpeAecsi€HHbIM 1O  rojaM  OOydeHwus,
CTPYKTYPUPOBAHO TaKUM 00pPa30M, UTOOBI KO BCEM OCHOBHBIM, MPUHIIMITUATIBLHBIM BOIIPOCAM
oOyyaroniyecss 00paladiCch HEOAHOKPATHO. OTO IMO3BOJIIET OPraHU30BaTh OBJAJCHUE
F€OMETPUYECKUMHU TOHSITUSIMA W HaBbIKAMHU TOCJEIOBATEIbBHO U TOCTYIATEIbHO, C
cOOJIIOICHUEM TIPUHIINIA MPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY
r€OMETPUYECKUX MpPEACTaBICHUN oOydaroumxcs, pacmupsis v yrayonss e€, oOpa3ys
MIPOYHBIC MHOKECTBEHHBIE CBSI3U.

[lepexo K M3y4EHUIO TEOMETPUHN HA yTIyOJIEHHOM YPOBHE TO3BOJISIET:

co3math ycioBus s AuddepeHnmranud o0ydeHus, MOCTPOCHHS WHIANBUAYATbHBIX
o0pa3oBaTeNbHbIX  MPOrpaMM, OOECHeuYuTh  YIUIYOJIEHHOE  M3YyYEHHE  TEeOMETPHH
KaK COCTaBJIsIOIEH yueOHoro nmpeameta «MaTeMaTukay;

IIOJICOTOBHTH OOYYAOIIMXCS K MTPOIOJDKEHUIO U3YYCHHUS MaTEMAaTHKH C y4€TOM BBIOOpa
Oynytieit nmpodeccun, odecneunBas MPeeMCTBEHHOCTh MEXTY OOIIHMM ¢ MPOodheCCHOHAITBHBIM
o0pa3oBaHUEM.

Ha msyuenue yueOHOrO Kypca «l'eomeTpusi» Ha yriyoi€HHOM ypoBHE oTBojuTcsi 204
gaca: B 10 kitacce — 102 gaca (3 yaca B Hezednnro), B 11 kimacce — 102 vaca (3 yaca B Hefiedio).

COAEPXAHUE OBYUEHMUSI
10 KJIACC
IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnpsmas, IUIOCKOCTb, IPOCTPAHCTBO.
[lonsiTue 00 aKCMOMATHYECKOM IOCTPOCHUHU CTEPEOMETPUU: aKCUOMBbI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.



B3aumHoe pacnonioskeHue MPSIMBIX B IPOCTPAHCTBE: TIEPECEKAONIUECS, TApAJUISITbHBIC U
CKpeInuBamIuecss mpsMble. [IpU3HaKu CKpeUnMBaIONIMXCsA MPsAMBIX. [lapamienbHOCTh
OpsSIMBIX M TUIOCKOCTEH B TMPOCTPAHCTBE: TapajlielbHbIe MpsMble B TPOCTPAHCTBE,
napauIeTbHOCTh TPEX MPSMBIX, MapauIeIbHOCTh MPSMON M TUIOCKOCTH. [lapamnenbHoe u
LIEHTPaJIbHOE MPOEKTHpPOBaHHUEe, n3o0paxkenue ¢uryp. OCHOBHbBIE CBOMCTBA MapaICIbHOTO
npoekTupoBanusi. M3o0paxkeHue ¢uryp B MapauIebHOW  MNPOEKIHWH. YTIBI  C
COHATPABIICHHBIMU CTOPOHAMH, YTOJ MEXIY NPSMBIMH B TpocTpaHcTBe. [lapamiensHOCTh
IUIOCKOCTEH: MapaiebHbIe IIIOCKOCTH, CBOMCTBA MapaIeNbHBIX TuIocKocTel. [IpocTeitmue
IPOCTPAHCTBEHHbIE (UTYpPHl HA IUIOCKOCTU: TETpadap, MapajieNienunesi, MOCTPOCHUE
CCUCHUH.

[leprieHAUKYISIPHOCTh MPSIMOM M IUIOCKOCTH: TEPIEHAMKYJSIPHBIE TMpSMbIE B
IPOCTPAHCTBE, MpPsAMbBIE NapajUieIbHble W NEPHEHAUKYJSPHbIE K IUIOCKOCTH, MPU3HAK
MEPIEHAUKYISIPHOCTA NOPSIMOM M IUIOCKOCTH, TEOpEMa O MPSMOW NEPHECHAUKYISPHOU
mockoct. OpTOroHaJIbHOE TPOEKTUpOBaHKe. [lepneHIuKysp U HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JO IIJIOCKOCTH, PACCTOSIHUE OT NPSIMOM N0 TUIOCKOCTH, MOpOeKIus (uUrypbl Ha
IJIOCKOCTh. [lepneHIuKyIsIpHOCTh TIJIOCKOCTEM: TMPU3HAK MEPHEHIUKYISIPHOCTA JIBYX
ockocTer. TeopeMa o TPEX MepHeHINKYJIIsIpax.

Yrapl B IPOCTPAHCTBE: Yrojl MEXAY IPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIM YTOJL,
JUHEWHBIA Yron ABYTpaHHOro yriia. TpéXrpaHHbli W MHOrorpaHsbie yribl. CBOWCTBa
IJIOCKUX YIJIOB MHOTOTPAaHHOTO yriia. CBOKCTBA INIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPAHHOTO
yria. TeopemMbl KOCUHYCOB U CUHYCOB JJIs1 TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHHMKOB, pa3BépTka MHoOrorpaHHuka. [Ipusma: n-yronpHas mpusma,
npsiMasi ¥ HaKJIOHHAs TIPU3MbI, OOKOBasi M MOJIHAS MOBEPXHOCTH Mpu3Mebl. [lapamienenunes,
NPAMOYTOJIbHBIM TapajulesienuIe], U ero cBoucrBa. Kpardaimve myTH Ha HOBEPXHOCTH
MHororpannuka. Teopema Diinepa. [IpoctpanctBennas teopema Iludaropa. [Tupamuaa: n-
yrojibHasi MUpamuja, NnpaBwibHas U yceu€HHas nupamuabl. CoiicTBa pédep M OOKOBBIX
rpaHedl TMpaBWIbHOW mupamMuibl. [IpaBuUiabHBIE MHOTOTPAaHHMKU: NpaBUJIbHAS TpU3Ma M
MpaBWIbHAs MUPaMUa, MPaBUIbHAS TPEYroabHas MUPaMUIa U MPABUIIBHBIN TETpadIp, KyO.
IIpencrasienne o NpaBUILHBIX MHOTOTPAHHUKAX: OKTA3IP, AOJICKAIP U UKOCAIP.

Brruucienue 3eMeHTOB MHOTOTPAaHHUKOB: pEOpa, Auaronau, yrisl. [Inomans 60koBoi
ITIOBEPXHOCTH U IOJHOW MOBEPXHOCTH NPSMOW MPU3MBI, IUIOLIAJb OCHOBAHUW, TEOpEMaA O
OOKOBOI TOBEPXHOCTH TpsiMOM Tipu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBUJILHOW MUPAMHU/IBI, TEOPEMA O IUIOLIAIN YCEUEHHON MUPAMU/IBL.

CummMmeTrpus B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IMPABHIIBHBIX MHOTOI'PDAHHUKOB.
CummMeTpuss B NPaBWIBHOM MHOTOTPAHHUKE: CUMMETPHS IMApPAJUIENENUIIEa, CUMMETPUS
IIPABWJIBHBIX IIPU3M, CUMMETPHS IPABUIILHON TUPAMHUIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJEBOI'O BEKTOpA,
BEKTOpbI KOJUIMHEApHbIE, COHAIPABJICHHbIE U MPOTHUBOMOJIOKHO HANpPaBIIEHHBIE BEKTOPBHI.



PaBeHcTBO BeKkTOpOB. JIEHCTBUSL C BEKTOpaMU: CIIOKEHUE W BBIUUTAHUE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4ucio. CBOWCTBA CIIOXKEHHS BEKTOPOB.
CBoiicTBa YMHOKEHMSI BEKTOpa Ha uwuciio. [loHdaTHe KOMIutaHapHble BeKTOphI. [Ipu3Hak
KOMIUTAaHApHOCTH TPEX BEKTOpOB. I[IpaBuno mapamnenenunena. Teopema o pas3iioKeHHUH
BEKTOpa MO TpEM HEKOMIUIAHAPHBIM BekTopam. [IpsmoyrosibHasi cucteMa KOOpAWHAT B
npoctpancTBe. Koopnunatel BekTopa. CBsi3b  MEXKIYy KOOpAMHATaMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJI MeXAy BekTopaMu. CKalsipHOE TPOU3BEICHUE BEKTOPOB.

11 KJIACC
TeJsia BpalmeHus

[ToHsTHSA: TMIMHIpUYECKas MOBEPXHOCTh, KOHUYECKAsl TOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, 00pasyromiue noBepxHocTeil. Tena BpaleHus: UUIUHAP, KOHYC, YCEUEHHBIM
KOHYC, cdepa, map. BzaumHoe pacnosioxkenue cepbl U MI0CKOCTH, KacaTelbHas MIIOCKOCTh
K chepe. M3o0paxenue Ten BpallleHUs Ha TUIOCKOCTU. Pa3BEépTka HMIMHIpa W KOHYCA.
CummeTtpus cdepsl U mapa.

O0BéMm. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIBHOTO
napaienenuneaa u ciaeacTsus u3 He€. OObEM MpsIMOM M HAKJIOHHOW IPHU3MBI, UJIMHAPA,
nupamMuIbl 1 KoHyca. O0BEM 1mapa u 1apoBOro CerMeHTa.

KOM6I/IHaIII/II/I TCJI BpallCHHUA W MHOI'OT'PAaHHHKOB. HpH3Ma, BIIMCAHHAA B HIUJIHUHADP,
OIIKMCaHHaA OKOJIO IMWJIMHApPA. HGPGCGLIGHI/IG C(bepbl " mapa € IJIOCKOCTBIO. Kacanue mapa u
C(I)epI)I IIOCKOCThIO. IloHsiTHE MHOI'OI'paHHHKA, OIIMCAHHOI'O0 OKOJIO C(I)epbl, C(l)epbl,
BIIMCAHHOMU B MHOTI'OT'PAaHHHUK HWJIW TCJIO BPAIlllCHUAI.

[Inomanp MoBEpXHOCTH LWIMHIPA, KOHYca, IUIomaas chepsl u e€ yacteil. [lonodue B
npoctpaHcTBe. OTHOLIEHWE OO0BEMOB, IUIOLMIAACH MOBEPXHOCTEH MOAOOHBIX (QUrYp.
[IpeoOpa3oBanue nogoOusi, romoreTus. Pemenne 3amad Ha MIOCKOCTU C HCIOJIb30BAHUEM
CTEPEOMETPUUECKUX METOI0B.

[TocTtpoenne cedeHWl MHOTOTPAHHUKOB W T BpAIECHUS: CEUCHUS ITUIMHApA
(mapajyuiebHO M TIEPIEHUKYJISIPHO OCH), CEUEHUs KOHyca (IMapasulesibHble OCHOBAHUIO U
MIPOXOJISIIIIAE YePe3 BEPIIMHY), CEUCHHSI IIapa, METOIbI IIOCTPOCHMS CEUCHUIA: METO]] CJICIOB,
METO/ BHYTPEHHETO MTPOCKTUPOBAHMS, METO/ TIEPEHOCA CEKYIICH MIIOCKOCTH.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpancTBe. Omnepanuu Haj BEKTOpaMH. BEKTOpPHOE yMHOMKEHHE
BEKTOpPOB. CBOMCTBa BEKTOPHOTO YMHOXEHMs. [IpsmoyronbHas cucrema KOOpPAMHAT B
npoctpanctBe. KoopauHatel BekTopa. Pasnokenune Bekropa mo 6Oasucy. KoopaunartHo-
BEKTOPHBIM METOJ IPY PELIEHUHA T€OMETPUUECKHX 3a7a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JBuxenus: npoctpaHcTBa. OtoOpakenus. JIBuxeHuss u paBeHCTBO ¢uryp. OOuue
CBOWCTBA JIBWIKCHUH. BUIBI NBYOKEHUN: NMapaJUICIbHBIN NIEPEHOC, LIEHTPAJIbHAs CUMMETPUS,



3epKajbHas CUMMETPHs, TOBOPOT BOKpYTr mpsimoid. IIpeoOpazoBanus momobwms. [Ipsmas u
cthepa Ditnepa.

INTAHUPYEMBIE  PE3YJBTATBl OCBOEHHA  YYEBHOI'O  KYPCA
«'EOMETPUSA» (YIJUYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI
1) rpa:kaiaHcKoe BoCIUTAHHE:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMU OOYy4YalOIIerocss KakK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA, MIPE/ICTABIEHNE O MATEMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHUM, IpOLELyp TpakJIaHCKOTo 00IiecTBa
(BBIOOPBI, OMPOCHI U JIPYroe), YMEHUE B3aUMOJIEHCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMU B
COOTBETCTBHUH C UX (HYHKIMUSIMHU U HA3HAYCHUEM;

2) NIaTpUOTHYECKOE BOCITUTAHNE:

C(l)OpMHpOBaHHOCTB pOCCHﬁCKOﬁ Fpﬂ)K,Z[ElHCKOﬁ NACHTUYHOCTH, YBAKCHUSA K IIPOLIIIOMY
H HaACTOALICMY pOCCHﬁCKOﬁ MaTCMAaTHUKH, LNCHHOCTHOC OTHOIICHHC K JOCTHKCHHUIM
pOCCHI?ICKPIX MaTCMAaTHKOB H pOCCHﬁCKOﬁ MaTEeMaTHU4YE€CKOM IIKOJIbI, MCIIOJIB30BaAHUC J3THUX
IIOCTI/DKGHI/Iﬁ B IpYIrux HayKax, TCXHOJIOT'HAX, C(i)ean OKOHOMMKHMH,

3) TyXOBHO-HPaBCTBEHHOE BOCTIMTAHHE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEM pOCCHUHCKOrO Hapoja, CHOPMUPOBAHHOCTb
HPaBCTBEHHOI'O  CO3HAHUS, OSTUYECKOIO IIOBEJIECHHUS, CBS3aHHOIO C IPAKTHYECKUM
IIPUMEHEHUEM JOCTHKEHUI HAyKH U JEATEIBHOCTBIO YUEHOTO, OCO3HAHME JIMYHOTO BKJIaJa B
IIOCTPOECHUE YCTONYHUBOIO OYIYIIETO;

4) 3cTeTHYeCKOe BOCITUTAHME:

ACTETUYECKOE  OTHOLICHWE K MHUPY, BKIIOYasg OCTETUKY  MaTeMaTHUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lay, pPEIICHUN, PaACCYKICHUN, BOCHPUMMYUBOCTH K
MAaTEMATUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoe BoCIUTaAHME:

c(OPMUPOBAHHOCTh YMEHMSI MNPHUMEHATh MaTeMaTUYeCKue 3HaHUs B HHTepecax
3I0pOBOrO M 0€30MmacHOro odpasa >KW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO
(3mopoBoe nuTaHue, COATaHCUPOBAHHBIN PEXXUM 3aHATUN U OTAbIXA, PETYJsipHas puanyeckas
AKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN
NEATEbHOCTBIO;

6) Tpy10BOE BOCIIUTAHHE:

TOTOBHOCTbH K TPYAY, OCO3HAHHUE LIEHHOCTHU TPYAOII00Hs, HHTEPEC K Pa3IudHbIM chepam
poQeCcCUOHATIBHOM EATETbHOCTH, CBA3aHHBIM C MATEMATUKOUN U €€ PUII0KEHUSIMU, YMEHUE



COBEpILIaTh OCO3HAHHBIM BBHIOOP Oynyiield mnpodeccud M peanu30BbIBATH COOCTBEHHBIE
’KU3HEHHbIE IJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTE€MaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HAa MPOTSHKEHUM BCEW >KHU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B
pEIICHUH MPAaKTUYECKUX 3a7a4 MaTeMaTUYeCKOW HAIIPaBJICHHOCTH;

7) 3xoJI0rMYecKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh JKOJIOTMYECKON KYJIbTYpbl, TMOHUMAHUE BIHSHHUS COIHAIBHO-
AKOHOMMYECKHX TMPOIIECCOB HA COCTOSHHUE MPHUPOJHONM M COLMAIBHOM Cpejibl, OCO3HAHHE
I00aJbHOIO  XapakTepa dSKOJIOTHYECKMX IMpoOJieM, OpHUEHTalus Ha IPUMEHEHHE
MaTeMaTHYCCKUX 3HAHUH JIJIs pEeIIeHUs 3a7a4 B 00JIaCTH OKPY KaIoIIeH Cpe/ibl, IJIaHUPOBaHUE
MOCTYIIKOB M OLICHKH UX BO3MOXKHBIX MOCEACTBUM JIJIs1 OKPY KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIIECTBEHHON MPAKTUKHU, TOHUMaHUE MaTeMaTUHYECKONU HayKH Kak cepbl
YEJIOBEUECKOW JICSITEIbHOCTH, J3TanmoB €€ Pa3BUTUS W 3HAYUMOCTH JUISI Pa3BUTHS
UMBUJIA3ALNM, OBJIAJICHUE S3BIKOM MATEMATUKM M MaTEMAaTHYECKOM KyJIbTypOM Kak
CPEIACTBOM IMO3HAHUSI MUPA, TOTOBHOCTH OCYILIECTBIATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO
NEATENbHOCTh UHAWBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Ba3oBble Jiornueckue a1eicTBHA:

BBISIBJISITh M XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKK MATEMATHYECKUX OOBEKTOB,
MOHSATUH, OTHOUIEHUH MEXAY MOHATUAMH, (DOPMYyIUpPOBATH ONPEIEICHUS TOHATHM,
YCTaHaBJIMBATh CYIIECTBEHHBI MPU3HAK KiIacCU(UKAIIMK, OCHOBAaHUA ISl 00OOUIEHUS U
CPaBHEHMS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (DOPMYITUPOBATh U MPEOOPA30BBIBATH CYKICHUS: YTBEPIUTEIbHBIE U
OTpULIATEIbHBIC, €IUHUYHBIC, YACTHBIC U 00IIIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOpEUHs B PaKTax,
JAHHBIX, HAONIOJACHUSIX W YTBEPXKICHHUAX, MNpenjararb KpUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUMH;

JIeJIaTh BBIBOJIbI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX U WHIYKTHBHBIX
YMO3AKIIFOUYCHUN, YMO3AKJIFOUCHUW IO aHAIOTHH;

IPOBOJUTH CAMOCTOATENBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUHN (TPsSMbIe
U OT MPOTHUBHOIO), BBICTpAUBaTh APIYMEHTAIIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJbL;



BbIOMpaTh CHOCOO pelieHus ydeOHOW 3adaud (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHus, BBIOMpATh HauOoOJiee MOAXOMAIUN C YYETOM CaMOCTOSTEIHHO BBIJICICHHBIX
KPUTEPHUEB).

ba3oBble nccieaoBare/bCKHe AeiiCTBUS:

UCIIOJIb30BaTh ~ BOMPOCHI ~ KaK  MCCIEAOBATEIbCKUNA  MHCTPYMEHT  MO3HAHUS,
dbopMyaupoBaTh BONPOCHI, (UKCUPYIOIIUE MPOTUBOpEUre, MpoOdieMy, YCTaHABIUBATh
MCKOMOE U JIaHHOE, (POPMUPOBATH TUIOTE3Y, ApTyMEHTUPOBATH CBOIO TIO3UIMIO, MHEHUE;

MPOBOJIUTh CAMOCTOSATENIFHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCICAOBAHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTA, SBJICHHS, IIPOICCCA, BHISIBIICHHUIO
3aBUCHUMOCTEN MEXIy 00BbEKTaMU, IBICHUSIMU, IPOIIECCAMU;

CaMOCTOSITeNIbHO  (hOPMYJIMPOBAaTh  OOOOIIEHUST W  BBIBOABI [0  pe3yJibTaTaM
MPOBEEHHOTO HAOJIONCHUS, WCCIICIOBaHUs, OICHUBATh JIOCTOBEPHOCTh ITOJYYEHHBIX
pe3yJIbTaTOB, BLIBOJOB U 000OIICHHUI;

IMPOTrHO3HUPOBATH BO3MOKHOC PAa3BUTUC IIPOLICCCA, 4 TAKIKC BBIABUT'ATH ITPCAIIOJIOKCHU A
0 €I'0 pa3BUTHUH B HOBBIX YCJIOBHAIX.

Pabora ¢ nnpopmanueii:

BBISIBIIATH JI€(UIIMTHI HH(POPMAIIMH, TaHHBIX, HEOOXOJUMBIX JIJI1 OTBETA Ha BOIIPOC M JJIs
peIICHUS 3a]1a4H;

BbIOMpaTh MHGOPMAIMI0 U3 MCTOYHUKOB PA3NIMUHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH HWHOOPMAIMIO PA3IUYHBIX BUIOB U  (GOpM
MIPEJICTABJICHHUS;

CTPYKTYpPUpPOBaTh HH(OpMaLMIO, TMPEACTABISATH €€ B  pa3nuyHbIXx  (opMax,
WJUTIOCTPUPOBATH IpapUuecKu;

OIICHUBATh HAAEKHOCTh HMHGOPMAIMM 10 CaMOCTOSATEIHHO C(HOPMYITHUPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIC YHHBeEpPCaAJIbHbIC y4eOHbIE 1eHCTBUSA
Oo0wmenue:

BOCIIPUHUMATh U (POPMYJUPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSIMU U IEISIMU
0011IeHM S, SICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX W MUCHMEHHBIX
TEKCTax, JlaBaTh TOSICHEHMs IO XOJy PEIICHHS 3aJadyd, KOMMEHTHUPOBATh MOJYyYEHHBIN
pe3ynbTar;

B XOJIe OOCYKJIEHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY O00CYK/1aeMOW TEMBI, TPOOIEMBI,
perraemMoii 3a/1a4u, BHICKa3bIBaTh UJICH, HAllEJICHHBIE HA MIOMCK PEIIEHUS, COTIOCTABIISATh CBOU
CYXKJIEHUS C CY’>)KICHUSIMU IPYTUX YYaCTHUKOB JTUAJIora, 0OHAPYKUBATh PA3JINUUE U CXOJICTBO
MTO3UIINNA, B KOPPEKTHOH opMe (popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;



NPEICTaBIATh PE3YJIbTAThl PEUICHUS 3a7a4l, SKCIIEPUMEHTA, UCCIEAOBaHMs, MMPOEKTA,
CaMOCTOSTENIbHO BbIOMpaTh (opmMaT BBICTYIUIEHUSI € Y4€TOM 3ajlad Npe3eHTaluu |
0COOEHHOCTEN ayUuTOPHUH.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

COCTABJISITh IUIAH, aJITOPUTM PEIICHUS 3aJlayH, BBIOMPATh CIIOCO0 pElIeHHus ¢ y4E€TOM
HMMEIOLIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pEIICHUH C Y4ETOM HOBOW MH(OpMAIuu.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU II03HABATEIHHOW PEQIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUHN U MBICIIUTEIIBHBIX MPOIIECCOB, X PE3YJIHTATOB, BJIAJIETh CIIOCOOAMU CAaMOIIPOBEPKH,
CaMOKOHTPOJISl ITpoIiecca U pe3ysibTaTa pelieHUs MaTeMaTUYECKOU 3a/1a4u;

MpCaABUACTb TPYAHOCTH, KOTOPBLIC MOI'YT BO3HHMKHYTH IIPpH PCIICHHUHN 3aJa4l, BHOCHUTDH
KOPPCKTHUBLI B ACATCIIbHOCTb Ha OCHOBC HOBBIX O6CTO$IT€JIBCTB, JaHHBIX, HaﬁﬂeHHbIX OI]II/I6OK,
BBISIBJICHHBIX TPYﬂHOCTeﬁ;

OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa I1EIW U YCIOBUSIM, OOBACHITH NPUYUHBI
JOCTUKEHUS WU HEJAOCTHXKCHUSI PE3yJIbTaTOB JESATEIbHOCTH, HAXOJUTh OIIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJILHOCTD:

MMOHUMATh U UCIOJb30BaTh MPEUMYIIIECTBA KOMAaHTHOW ¥ HHIWBHIYAIbHOU PaOOTHI MpH
penieHnd y4eOHBIX 3ajJay, NMPUHUMATh I€Jb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh
OpraHU3alMI0 COBMECTHOU pabOThI, pacIpeeisiTh BUIbI padOT, JOTOBAPUBATHCS, 00CYXKIATh
MPOIIECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B IPYMIOBLIX (hopmax paboThl (0OCyx aeHUS, 0OMEH MHEHHH, «MO3TOBbBIC
IITYPMbI» U WHBIE), BBITIOJHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOM JCHCTBUS C
JIPYTUMHU Y9ICHAMH KOMaHbI, OICHWBATh KauyeCTBO CBOETO BKJAJa B OOIIMH MPOIYKT IIO
KpUTEpHUsM, CHOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATHI
K konmy 10 kiaacca oOyyaromuiicss HAy9uTCs:

¢ CBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATUSIMHU CTEPEOMETPUHU MPU PEIICHUH 3a7a4 U
NPOBEICHUH MATEMATHUYECKUX PACCYKICHUN;

o TIPUMEHATb AKCHOMBI CTEPEOMETPUM M CJIEACTBUS M3 HHUX T[PU PELICHUU
r€OMETPUYECKUX 3a/1aY;

o KJaccuuIUpPOBATh B3aUMHOE PACIIONIOKEHHE MPSIMBIX B IPOCTPAHCTBE, IIOCKOCTEH B
IIPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B POCTPAHCTBE;



CBOOOJIHO ONEpPUPOBATh MOHITHUSIMU, CBA3AHHBIMU C YIJIAMH B TIPOCTPAHCTBE: MEXKITY
OPSIMBIMH B TIPOCTPAHCTBE, MEX]TY MPSIMON U MIIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (Mpu3Ma, NUpamuia,
MPSIMOYTOJIBHBIN TTapaJIJIeIIeTHIIE I, KyO);

KJIacCU(PUITMPOBATh MHOTOTPAaHHUKHU, BEIOMPAst OCHOBAHUS TSI KITaCCU(UKAIIHH;
CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C CEUECHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBINOJIHSATH MApaJIeIbHOE, ICHTPAIIBHOE U OPTOrOHAILHOE MPOEKTUpOBaHuE GUTyp Ha
MIJIOCKOCTh, BBITTOTHITH H300pakeHus (PUTYp Ha TIIIOCKOCTH;

CTPOUThH CEUCHHMSI MHOTOIPAHHUKOB Pa3JIMYHBIMU METOJIAMH, BBIITOJIHAThH (BHIHOCHBIC)
IUIOCKHUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHUZY;
BBIUMCIIATh IUIONIAIA TOBEPXHOCTE MHOIOTPaHHUKOB (MIpU3Ma, MHUpPaAMUIA),
r€OMETPUYECKUX TEJ C TPUMEHEHUuEM (hopMyIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCb U
IJIOCKOCTh CUMMETPUH, IIEHTP, OCh U TUNIOCKOCTh CHMMETPUU (DUTYPHI;

CBOOOJTHO ONEPUPOBATH MOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOPAM U KOOpJMHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATD JICUCTBUS HAJl BEKTOPaMHU;

pemath 3aJaud Ha JOKa3aTeIhCTBO MAaTeMaTHYECKUX OTHOIICHUN M HaXOXKIEHUE
FEOMETPUYECKUX  BEJIUYMH, TMPUMEHSST U3BECTHBIE METOAbl TMpPU  PEUICHUU
MaTeMaTUYECKHUX 3a1a4 MOBBIIICHHOTO U BHICOKOTO YPOBHS CJIOKHOCTH;

MIPUMEHSATH NMPOCTEUIIINE MPOrPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAITUOHHBIE
CUCTEMBI [IPU PEUIEHUU CTEPEOMETPUUYECKHX 3a/1ayY;

U3BJIEKaTh,  MPeoOpa3oBbIBAaTH M HHTEPIPETHPOBATH  HHMOpMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTypax, MPEACTABICHHYIO Ha 4YepTexax H
PUCYHKAX;

IIPUMEHSTH [10JIy4YECHHbIEC 3HAHUS HA IIPAKTUKE: CPABHUBATD U AHAJIM3UPOBATH PEaJIbHbIE
CUTyallUd, NPUMEHATb W3Yy4YECHHBIC IIOHATHSA B IPOLIECCE IIOUCKA pPELICHUs
MaTeMaTU4ecKu cPOPMYIUPOBAHHON MPOOJIEMbI, MOJIETUPOBATh PEATIbHBIE CUTYyalluu
Ha A3bIKE TE€OMETPUHU, HCCIEA0BATH IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX MOHSATUH W TEOpeM, ammapara aiareopbl, pelarb MNpPaKTHYECKUe
3a/1a4M, CBSI3aHHBIE C HAXOKJIECHUEM I'€OMETPUUECKUX BEJINYUH;

MMETb MPECTaBIECHUS 00 OCHOBHBIX dTallax pa3BUTHsI TEOMETPUU KaK COCTABHOM YacTH
(dyHIaMeHTa pa3BUTHUSI TEXHOJIOT UK.

K xoniry 11 kiaacca oOyyaromuicss HAyquTCs:

CBOOOJTHO ONIEPHPOBATH TMOHATHAMH, CBA3AHHBIMU C IMJIMHIPUICCKOW, KOHUYSCKON H
cheprudecKoil MTOBEPXHOCTIMH, OOBSICHATH CITOCOOBI TIOJTyYCHHS,

OTICpUPOBATH MOHSATHUSIMHM, CBSI3aHHBIMH C TEJIaM{ BPAIICHUS: ITUJIUHAPOM, KOHYCOM,
chepoit u mapow;

pacrno3HaBaTh Tela BpaiieHus (MUIUHAP, KOHYC, cdepa U map) U 0ObICHATH CIIOCOObI
MOJTyYCHUS TEJ BPAIIEHUS;

KJIacCU(PUITMPOBATH B3aUMHOE PACTIONOKEHNUE C(hephl U TIIOCKOCTH;

BBIYHCIIATh BEITUYMHBI JIEMEHTOB MHOTOTPAHHHUKOB U TEJ BpalleHHUs, OObEMBI H
TJIOMIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUECKHUX TEIl C
npuMeHeHueM Gopmy;



CBOOOJIHO OMEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C KOMOMHALUSAMH TEJI BpalleHUsI U
MHOTOI'PaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U ONMMCaHHBIA OKOJIO chephl,
cdepa, BnucaHHas B MHOIOTPAHHUK WJIM TEJIO BPAILICHUS;

BBIYKCIIATh COOTHOIICHHSI MEXKY TUIOIIASIMU MOBEPXHOCTEN U 00BbEMaMU 1MOJOOHBIX
TEJT;

n300pakaTh HW3ydaemble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE UYEPTEKH W3
PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYp: BUT CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEIl

BpAILICHHUS;
W3BJIEKATh, UHTEPIIPETUPOBaTh W MPeoOpa3oBbIBATh  HH(POPMAIUIO 0
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (GUTYpax, MPEACTABICHHYI0 Ha YEpPTEkKax H
PUCYHKAX;

CBOOO/THO OTEPHUPOBATH IMOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITIOJIHSTH OIEPAIMU HAJl BEKTOPAMU;

3a71aBaTh IJIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIAMHAT;

pelaTh TEeOMETPUYECKUE 3aJlaud Ha BBIYUCICHUE YIJIOB MEXIYy TMPSIMBIMU U
IJIOCKOCTSIMHM, BBIYUCJIIEHUE PACCTOSIHUM OT TOYKM JIO IUIOCKOCTH, B IIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PEUICHUU;

CBOOO/IHO OTIEPUPOBATH MOHSATUSIMU, CBSI3AHHBIMU C IBUKEHHUEM B MPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUYKCHUI;

BBINIOJIHATh M300pa)KEHUsI MHOTOTPAHHUKOB U TEJ BpallleHUsT MpU MNapalieIbHOM
nepeHoce, EeHTPaIbHON CUMMETPUH, 3€pPKaTbHON CUMMETPUH, MPU TTOBOPOTE BOKPYT
MpsSIMOU, TPeoOpa3z0BaHUs TO100KS;

CTPOUTH CEUCHUSI MHOTOTPAHHUKOB M TEJI BPAILICHUS: CEUCHUS [IIIMHAPA (TapaJuIeIbHO
U MIEPIEHINKYIISIPHO OCH), CEYeHHs KOHYyca (TapauieIbHble OCHOBAHUIO U MPOXOISIINE
yepe3 BEpIIUHY), CeUeHUs 11apa;

UCIIOJIb30BaTh METOJIbl IOCTPOEHUS CEYEHUM: METOJ CJIEAOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHMUSI, METOJI IIEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS;

OPUMEHSTh TeoMeTpuueckre GakThl ISl PEIICHUs CTEPEOMETPUYECKUX 3ajiad,
MPEoararouX HECKOIbKO IIaroB PELISHUsI, €CJIU YCJIOBUSI TPUMEHEHHUS 3aJIaHbl B
SIBHOU U HEABHOU dopme;

pemath 3aJa4yd Ha JOKa3aTeIhCTBO MAaTeMaTHYECKUX OTHOIICHUN M HaXOXKIEHUE
reOMETPUYECKUX BEJIMYUUH;

MIPUMEHSTH IPOTrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI MIPU
pelIeHUN CTEPEOMETPUUECKUX 3a]1aY;

MPUMEHATh TIOJIYYEHHbIE 3HAHUSI Ha TMPaKTHKE: CpPaBHUBATh, AHAIM3UPOBATH U
OIICHUBATh PEAIbHBIE CUTYAIIUU, TPUMEHSTh U3YUEHHbIE MTOHATHSI, TEOPEMBI, CBOMCTBA
B TIpollecCE€ TOMCKA PEIICHUS MaTeMaTHu4ecKu CQOpMyIUpPOBAHHON MPOOIEMBI,
MOJIETUPOBATh pPEAJIbHbIE CUTYAIlUU Ha A3bIKE T€OMETPHUH, UCCIEA0BATH TOCTPOCHHbIE
MOJICJIA C UCIIOJIb30BAHUEM T€OMETPUUECKUX TIOHITHI U TEOpEM, arrapaTa ajreopsl,
pelaTh MpakTUYECKUE 3a1a4M, CBSI3aHHBIE C HAX0KICHUEM T€OMETPUUECKUX BEITNYNH;
MMETb MPEICTABIICHUSI 00 OCHOBHBIX dTalax Pa3BUTHsI TEOMETPUU KaK COCTABHON YaCTH
dbyHIaMEHTa pa3BUTHS TEXHOJIOTHH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HammenoBaHue pas3nenos u KosmuecTBo yacos DNEeKTpOHHbBIE
n/n TEM MPOTPaMMbI Bcero| KontponbHsie | [Tpaktuyeckue (micpposbIe)
paGoTHI paGoTHI 00pa3oBaTeNILHBIE
pecypcehl
1 |BBeacHue B crepeoMerpuro| 23 1
2 |BzaumHoe pacrnoyioxeHue 6 1
IPSIMBIX B IPOCTPAHCTBE
3 |[TapannenbHOCTH MPSAMBIX 8
U TUTOCKOCTEH B
TIPOCTPAHCTBE
4 |IlepneHANKYJIAPHOCTh 25
MIPSIMBIX U TIJIOCKOCTEH B
MIPOCTPAHCTBE
S5 | Y1ubl U paccTOsIHUS 16 1
6 |MHororpaHHUKH 7 1
7 |BexTopsl B IPOCTpaHCTBE 12
8 |lloBTOopenue, obo0Omenue u| 5 2
CHUCTEMaTH3aIMs 3HAHUH
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME
11 KJIACC
Ne HaunmenoBanue KonuuectBo yacoB DNeKTpOHHbBIE
n/m paszcioB 1 TCM Bcero| Koutpoinshsie | [IpakTryeckue (mdposeie)
IIPOTrpaMMBbI paboTHI paBoTHI oOpa3zoBaTeIbHbIE
pecypchl
1 |Ananutuyeckas 15 1
reOMeTpus
2 |IloBTOpenue, 15 1
o0oOu1eHue u
CUCTEMaTHU3AIIHS
3HAHUM
3 |O6bém mHOTOTpanHuKa| 17 1
4 | Tena BpamieHus 24 1
5 |Ilmomamu moBepxHoctu| 9 1
1 00BEMBI KPYTJIBIX TEIl
6 |JBwkeHus 3) 1
7 |IloBTOpEHue, 17 2
000011EHNE U
CHCTEMAaTH3aINs
3HAHHH




Ne Hanmenosanue KosmuecTBo yacoB DNEeKTPOHHbIE
/T paszicyioB 1 TCM Bcero| Koutponbnsie | [IpakTrueckue (Ldpossie)
IPOrpamMMBel paGoThI paGoTHI o0Opa3oBaTeNbHbIC
pecypchl
OBILIEE KOJIMYECTBO | 102 8 0
YACOB I10
[TPOTPAMME
IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC
Ne Tema ypoka KonnuecTBo yacoB
n/m Bcero| Kontponehsie | [Ipaktnueckne
paboTHI padboThI
1 |OcHoBHBIE paBUIa U300paKEHUS HA PUCYHKE 1
MJIOCKOCTH, MapajlIeIbHbIX MPSAMBIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka
2 |[lonsTHs cTepeoMeTpHUH: TOUKa, MpsiMas, INOCKOCTh, | 1
npocTtpaHcTBO. OCHOBHBIE MPaBUJIa U300PAKEHUS HA
PUCYHKE TJIOCKOCTH, apaJIEIbHBIX IPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka
3 |[lonsTHs: MepeceKaronIrecs MmI0CKOCTH, 1
MEpPECEKAIOIIHECS MPAMAsI U TNTIOCKOCTH;
MOJIYITPOCTPAHCTBO
4 |[lonsTHS: MepeceKarouecs IIOCKOCTH, 1
[EPECEKAIOIINECS MPSMAsL U INIOCKOCTH;
NOJIyIPOCTPAHCTBO
5 |MHororpaHHUKH, U300pa’KeHUE MTPOCTEUIIINX 1
IPOCTPAHCTBEHHBIX (PUTYP, HECYLIECTBYIOIINUX
O00BEKTOB
6 |MHororpaHHUKH, U300paKEHUE MPOCTEUIITIX 1
POCTPAHCTBEHHBIX (PUTYP, HECYILECTBYIOIINX
00BEKTOB
7 | AKCHMOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 1
HUX
8 |AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIICACTBHS U3 1
HUX
9 | AKCHOMBI CTEPEOMETPUU U TIEPBBIC CIEIACTBUS U3 1
HuX. CriocoObl 3a/1aHus MPSIMBIX U MJIOCKOCTEH B
npoctpancTBe. O603HaYEHUS MPSMBIX U TNIOCKOCTEN
10 |HN3oOpakeHue ceueHuii mupamMubl, Kyoa v MpU3MBbl, 1

KOTOpBIE IPOXOJIAT Yepe3 ux péopa. Mzobpakenue
MepeceueHUs! MOJyYEHHBIX ITIOCKOCTEM.
PackpammBanue nocTpoeHHBIX CEUEHUN Pa3HBIMU
[BETaMU




/o

Tema ypoka

KomuyecTBO yacos

Bcero

KonTponbHbie
paboTHhI

[IpakTueckue
paboThI

11

N300paxeHne ceyeHuit mupamubl, Kyoa v Mpu3Msl,
KOTOpPBIE MPOXOMST uepe3 ux péopa. Mzobpaxenue
nepeceyeHus MOTYYCHHBIX MIIOCKOCTEH.
PackparmBaHue MOCTPOCHHBIX CEYCHHUI pa3HbIMU
[[BETaMU

12

N3o06paxenne ceueHNi mupamMuabl, Kyba 1 Mpu3Msl,
KOTOpPBIE MPOXOMST uepe3 ux péopa. Mzo0paxenue
NepeceyeHMs MOTYYCHHBIX IJIOCKOCTEH.
PackparmmBaHue MOCTPOCHHBIX CEYCHHI pa3HbIMU
[[BETaMU

13

N300pakeHre ceueHnid mupamMupbl, Kyoa v Mpu3Mbl,
KOTOpPBIE MPOXOST uepe3 ux péopa. Mzobpaxenue
MEePECEUCHHS] TOTYYEHHBIX IIJIOCKOCTEM.
PackpammmBaHye MOCTPOCHHBIX CEYCHHUH pPa3HBIMH
I[BETaMU

14

Merton ciaefoB AJi MOCTPOEHUS CEUCHUI

15

MeTona cienoB a1 mocTpoeHus ceuennii. CBoiicTBa
MepEeCEYCHUN MPSIMBIX U TIIOCKOCTEN

16

Meton cienoB Ayt nocTpoeHus ceuennil. CBoMCTBa
IIEPECEUYCHNN NPAMBIX U IITOCKOCTEN

17

[TocTpoeHue ceyeHuil B nupamuie, Kyoe no Tpém
ToukaMm Ha péOpax. Co3/iaHue BBIHOCHBIX YEPTEKEN U
3aMKCh 11aroB MOCTPOCHUS

18

[TocTpoenue ceyeHuit B nupamuie, Kyoe mo Tpém
ToukaMm Ha péOpax. Co3/iaHre BEBIHOCHBIX YEPTEKEN U
3aIliCh IAroB MOCTPOCHUS

19

[TocTpoenue ceueHuit B mupamuje, Kyoe mo Tpém
ToukaMm Ha péopax. Co3maHne BHIHOCHBIX YEPTEKEN U
3aIlUCh 1IAroB ITOCTPOCHUS

20

[TocTpoenue ceyeHuit B nupamuie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3maHne BHIHOCHBIX YePTEKEH U
3aIlMCh IAroB ITOCTPOCHUS

21

[ToBTOpenue mnannmerpuun: Teopema o
IPOIOPLMOHANIbHBIX 0Tpe3kax. [lonodue
TPEYTrOJIbHUKOB

22

IToBropenue manumerpun: Teopema Menenasi.
PacdeTtsl B ceueHMAX Ha BBIHOCHBIX YEPTEXKAX.
Hcropus pa3BuTrs INIAHUMETPUU U CTEPEOMETPUHN

23

KontposnbHas padota "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"




/o

Tema ypoka

KomuyecTBO yacos

Bcero

KonTponbHbie
paboTHhI

[IpakTueckue
paboThI

24

B3anMHoe pacnosoxeHue NpsIMbIX B IPOCTPAHCTBE.
CkpemuBatoniecs npsimsie. [IpuzHaku
CKpelIMBaroImuxcs npsameix. [lapainensHsie mpsmMele
B [IPOCTPAHCTBE

25

TeopeMa 0 CylIECTBOBaHUH U €JUHCTBEHHOCTH
MIPSIMOU MMAPAITIENBHON JAHHOU IPSIMOH,
MIPOXOJISIIEN Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalen Ha JaHHOU IpsAMou. JleMma o nepeceueHnn
MapajuIeIbHBIX MPSIMBIX MIIOCKOCTHIO

26

[TapannenbHOCTH TpEX MPAMBIX. Teopema 0 TpEX
MapaJUICIBbHBIX MPSIMBIX. Teopema o
CKPEIIUBAIOIINXCS MPSAMBIX

27

[TapannensHOE npoekTupoBaHre. OCHOBHBIE
CBONCTBA NapalIeIbHOTO MPOEKTUPOBAHUSI.
N3o0pakenue pa3Hbix GUryp B mapalieabHOMU
MIPOEKIIUU

28

HGHTpaHBHaH IIPOCKIIUAI. Yronc COHAIIPAaBJICHHBIMHA
CTOpOHaMH. VYron MCKAY IIPAMBIMHA

29

3aayy Ha 10Ka3aTeNbCTBO U UCCIEIOBAHUE,
CBSI3aHHBIC C PACIIOIOKEHUEM MIPSMBIX B
IPOCTPAHCTBE

30

[ToHsTHS: MapamIeabHOCTh TPSMOU U TIJIOCKOCTH B
npoctpancTie. [Ipu3znak napamienbHOCTH NPSIMOUN U
mIockocT. CBOMCTBA MapaJUIEIbHOCTH MPSIMOU U
IIOCKOCTH

31

['eoMeTprueckue 3a1a4n Ha BBIYUCIIEHUE U
JIOKa3aTEIbCTBO, CBSI3aHHBIE C MMAPAIIIETBHOCTHIO
MPAMBIX U TJIOCKOCTEN B MPOCTPAHCTBE

32

ITocTpoenue ceueHus, MPOXOIAILIETO Yepe3 JaHHYIO
IIPSIMYIO Ha YEPTEKE U MAPAJUIEIBHOTO APYyTron
npsiMo. Pacu€r oTHOmEeHMI

33

[TapatenbHas npoeKuus, TPUMEHEHUE IS
MOCTPOEHUS CeYCHUH KyDOa U mapajuiesenumnesa.
CBoiicTBa mapasenenuneaa u Npu3Msl

34

[TapamensHbie mockocTu. [lprusHaku
MAPAJUICITBHOCTH JBYX IJIOCKOCTEN

35

Teopema o mapanaeaIbHOCTH U €UHCTBEHHOCTH
MJIOCKOCTH, TTPOXOSIIEH Yepe3 TOUKY, He
MpUHAJJISKAIYI0 JaHHOHW TIJIOCKOCTH U CJIEACTBUS U3
Heé




Ne Tema ypoka KosmuecTBo yacos
/1 Bcero| Kontponbusie | [Ipaktnyeckue
paboThI paboThI

36 |CsoiicTBa mapauieIbHBIX MIIOCKOCTEH: O 1
NapaIeTbHOCTH MPSIMBIX MIEPECEUCHUS MTPH
MePEeCeUCHNH IBYX MapaljIeIbHbIX TNIOCKOCTEH
TPEThEN

37 |CpoiicTBa napaieibHbIX INIOCKOCTEH: 00 OTpe3Kax 1
MapauIeIbHBIX MPSIMBIX, 3aKITIOYEHHBIX MEXTY
napauIeNbHBIMU IJIOCKOCTSIMU; O TIEPECEUCHUH
IPSIMOY C ABYMS MapaJuIeNbHBIMH IIJIOCKOCTSMU

38 |IToBTopenue: Teopema [Iudaropa Ha MIOCKOCTH 1

39 |IToBTOpEeHUE: TPUTOHOMETPHUSI PSIMOYTOTBHOTO 1
TPEYroJIbHUKA

40 |CsoiicTBa Ky0a U IPSIMOYTOJIBLHOTO 1
napajuieNienumnena

41 |BbluncieHue IJUH OTPE3KOB B KyOe U 1
PSIMOYTOJIBHOM TIapajuieIIeTIHIIe e

42 |llepnieHIUKYISIPHOCTD MPSAMOMN U TUIOCKOCTH. 1
[Ipu3Hak neprneHIuKyIIPHOCTH NMPSIMON U
IJIOCKOCTH

43 |IlepnieHIUKYISIPHOCTD MPSAMOMN U TUIOCKOCTH. 1
[Ipu3Hak neprneHIuKyJISIPHOCTH MPSIMON U
IJIOCKOCTH

44 |Teopema O CylIECTBOBAaHUU U €IMHCTBEHHOCTH 1
MPSIMOU, MPOXOIAIIEH Yepe3 TOUKY ITPOCTPAHCTBA U
NEPHEHAUKYIISIPHOMN K TUIOCKOCTH

45 |IlnockocTy U NEPIEeHIUKYISIPHBIE UM MPSMBIE B 1
MHOTOTPaHHHKAX

46 |IlmockocTy M NEPIEHIUKYISIPHBIE UM MPSMBIE B 1
MHOTOTPaHHHKAX

47 |Tlepnennukynsip 1 HakinoHHas. [TocTpoenue 1
NEPICHANKYJIIAPA U3 TOUYKU Ha MPSIMYIO

48 |Ilepniennukymsip v HaknoHHas. [locTpoeHue 1
MEePIEHANKYJISIPA U3 TOYKU HA TIPSIMYIO

49 |Teopema o Tpéx nepneHIUKYIsIpax (Ipsimasi U 1
oOpaTHas)

50 |Teopema o Tpéx mepneHAUKYIApax (MpsMas u 1
oOpaTHas)

51 |VYroa Mexay CKpeuMBatOIMMHUCS IPSIMbIMU 1

52 |Ilouck neprneHIuKyISPHBIX IPSIMBIX C TOMOUIBIO 1

NEPIEHIUKYJIIPHBIX TUIOCKOCTEN




Ne Tema ypoka KosmuecTBo yacos
/1 Bcero| Kontponbusie | [Ipaktnyeckue
paboThI paboThI

53 |OpTroroHaiabHOE IPOEKTUPOBAHNE 1

54 |TlocTpoeHue ceueHui KyOa, IpU3MbI, IPABUILHOM 1
UpPaMUIbl C TOMOIIBI0 OPTOTOHAILHON MPOEKIINH

55 |ITocTpoenue ceyeHuit Ky0a, IPU3MbI, MPABUIHHOM 1
NUPaMUIbl C TOMOIIBI0 OPTOTOHAILHON MPOEKIINH

56 |CumMMeTpus B TPOCTPAHCTBE OTHOCUTEIHHO 1
iockocTH. [Imockoctu cummeTpuii B
MHOTOTPaHHHUKAX

57 |Ilpu3Hak nepneHANKYJIAPHOCTH IPSIMON 1 1
TJIOCKOCTH KaK CJIEJICTBUE CHMMETPUU

58 |I[IpaBuiibHBIE MHOTOTpAHHUKH. Pacuér paccTosiHmit 1
OT TOYKH JIO JIOCKOCTH

59 |[IpaBuiibHBIE MHOTOTpAHHUKH. Pacuér paccTosiHmit 1
OT TOYKH JIO IJIOCKOCTH

60 |CrmocoObl OMyCTUTh MEPIICHANKYIISAPBI: CHMMETPHUS, 1
CIBUT TOYKH IO MAPAIIICTBHON IPSIMOU

61 |CnBur nmo HemapasuieIbHOU IPSIMOMN, H3MEHEHHE 1
PaCCTOSTHUI

62 |KontposnbHas paboTa "B3anMHoe pacnosiokeHue 1 1
IPSIMBIX U TUIOCKOCTEN B MPOCTpaHCTBE"

63 |[loBTOpEeHHE: yroa MeXIy IpsIMBIMU Ha TJIOCKOCTH, 1
TPUTOHOMETPUS B POU3BOIHLHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 |IloBTOpEHME: YrOJI MEKIY CKPEIINBAOIIIMMHUCS 1
MIPSAMBIMH B TIPOCTPAHCTBE

65 |[‘eomeTpuyeckre METOIbI BEIYUCICHUS YTIIa MEXKITY 1
MPSMBIMU B MHOTOTpaHHHUKaX

66 |/IByrpannsiii yroyu. CBOMCTBO JTUHEHHBIX YTIIOB 1
JIBYTPAHHOTO yTja

67 |llepniennukymnspHbie miockoctu. CBoicTBa B3auMHO | 1
NEPHEHANKYIISIPHBIX TJIOCKOCTEH

68 |IIpu3Hak nepneHANKYJISIPHOCTH TUIOCKOCTEH; 1
TeopeMa O PSIMOM TIepeceYeHHs IBYX TIOCKOCTEH
NEPICHANKYIIIPHBIX TPEThEH TIOCKOCTH

69 |IIpsMoyroapHBIN apauienenunen; Kyo; usmepenus, | 1
CBOICTBA MPSIMOYTOJIHHOTO Mapaijiesienumne1a

70 |Teopema o auaroHaIu MPSIMOYTOIHHOTO 1

mapaJuiCJICimIicaa u CJIICACTBUC U3 HEE




/o

Tema ypoka

KomuyecTBO yacos

Bcero

KonTponbHbie
paboTHhI

[IpakTueckue
paboThI

71

CrepeoMeTpruuecKue U MPUKIIAIHBIC 3a/1a4H,
CBSI3aHHBIEC CO B3AaUMHBIM PACIIOJIOKEHUEM MIPSMBIX U
IIJIOCKOCTH

72

HOBTOpCHI/IG: CKPCIINBAOIIUCCA IIPAMBIC,
IMapaJuICIIBHBIC IINIOCKOCTHU B CTAHAAPTHBIX
MHOI'OrpaHHHKax

73

Hapa IMapalICIIbHBIX IUIOCKOCTEH Ha
CKPCIIUBAIOIIUXCA IIPAMBIX, PACCTOAHUC MCIKIY
CKPCIIUBAIOIUMHUCA IIPAMBIMHA B ITPOCTBIX
CUTyaluAax

74

PaccrosiHue oT TOUKM 10 IINTOCKOCTH, PACCTOAHUC OT
prIMOﬁ J0 IINIOCKOCTH

75

Brrunciienne paccTossHUN MEXIY
CKPEIIHUBAOIIUMUCS MPSMBIMH C IOMOILBIO
NIEPIECHIMKYJIIPHOU IIJIOCKOCTH

76

TpéxrpaHHbIN yroj, HEPABEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema [Tudaropa, TeopeMbl KOCHHYCOB U
CHHYCOB JUIsI TPEXTPAHHOTO YIJjia

77

DneMeHThI ChepUICCKON TeOMETPUH: I'e0Ie3UUSCKUE
JIMHUU Ha 3eMIIe

/8

KontponbHas pabota "Yriasl U pacCTOSHHS"

79

Cucremarunzanus 3HaHu "MHOTOTpaHHUK U €TO
SJIIEMEHTEHI"

80

ITnpamuna. Buael nupamua. [paBuinsHas nupamuia

81

[Ipuzma. IIpsimas u HaksIOHHAs npu3Mel. [IpaBunbHas
npu3sMa

82

[Ipssmont mapaienenunen, mpssMOyTrOJIbHbINA
napaysienenunesna, Kyo

83

Brinmyknsle MHOrorpaHHuky. Teopema Ditnepa

84

Brinykibie MHOrOrpanHuku. Teopema Ditnepa.
[IpaBusnbHBIE ¥ TOTYNIPABUIIBHBIE MHOTOTPAHHUKHU

|

85

KontponbHas pabota "MHororpaHHuku"

86

[ToHsTHE BEKTOpaA Ha IJIOCKOCTU U B IPOCTPAHCTBE

87

CyMMma BEKTOpOB

88

Pa3znocts BekTOpOB

89

IIpaBuio napamnenenunena

90

YMHOXKEHHE BEKTOPa Ha YUCIIO

I I




Ne Tema ypoka KosmuecTBo yacos
/1 Bcero| Kontponbusie | [Ipaktnyeckue
paboThI paboThI
91 |PasnosxeHue BeKTOpa Mo 0azucy TpEX BEKTOPOB, HE 1
JSKAINX B OJTHON TIJIOCKOCTH
92 |CkansipHoe npoun3BeJIeHNE
93 |BpluncieHue yriia Mex1y BEKTOpaMu B 1
IPOCTPAHCTBE
94 |IIpocTeitmme 3aaa9u ¢ BEKTOpaMHU 1
95 |IIpocrTeitmue 3a1a4n ¢ BEKTOpaMu 1
96 |IIpocteitmue 3a1aun ¢ BEKTOpaMu 1
97 |IIpocTeitmme 3aga9u ¢ BEKTOpaMu 1
98 |O06ob6meHne U cucTeMaTu3alys 3HaHun 1
99 |OO6o06meHne U cucTeMaTu3alys 3HaHu! 1
100 |MToroBast KoHTpOJIbHAs paboTa 1 1
101 |HUroroBast kKoHTpOJIbHAS paboTa 1 1
102 |O060011eHre U cUCTEMaTU3aIMsl 3HAHUN 1
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
Ne Tema ypoka KosmuectBo vacos
n/m Bcero| Koutpombubie | [Ipaktudeckue
paboThI paboThI
1 |IloBTrOopenue Temsl "KoopauHaTel BEKTOpA Ha 1
IJIOCKOCTHU U B IPOCTPAHCTBE"
2 |lloBTopenue Tembl "CkanasipHOE TPOU3BECHUE 1
BEKTOPOB"
3 |lloBTOopenue TeMbl "BoruucieHue yria MexmTy 1
BEKTOpaMU B MPOCTPAHCTBE"
4  |IToBTOopeHue TeMbl "YpaBHEHUE PSIMOI, 1
MPOXOSIIEN Yepe3 ABE TOUKH"
5 |YpaBHeHHE MIOCKOCTH, HOPMaJb, ypaBHEHUE 1
TJIOCKOCTH B OTPE3Kax
6 |YpaBHEHHE MIOCKOCTH, HOPMaJh, ypaBHEHUE 1
MJIOCKOCTH B OTPE3Kax
7 |BexkTopHoe Ipou3BeICHUE 1
8 |JluHeliHble HEPABEHCTBA, JIMHEHHOE 1
IPOrPaMMHUPOBAHHE
9 |JluneiiHple HEPABEHCTBA, JIMHEHHOE 1
IPOrPaMMHUPOBAHHE




Ne Tema ypoka KosmuecTBo yacos
/1 Bcero| Konrpomnbhsie | [IpakTrueckue
paboThI paboThI

10 |AnanuTUyecKue METOJBI pacuéTa yria Mexy 1
MPSIMBIMH B MHOTOTPaHHUKAX

11 |AHanuTHuecKue METOJIbI pacuéTa yriia MexIy 1
MJIOCKOCTSIMU B MHOTOTPaHHUKAaX

12 |®opmyna paccTOSHUS OT TOYKHU JI0 TUIOCKOCTH B 1
KOOpJIMHATAX

13 |Haxoxmenne pacCTOSTHUIM OT TOYKH JI0 TUIOCKOCTH B| 1
KyOe

14 |HaxoxaeHue pacCTOSIHUM OT TOUYKH JI0 IJIOCKOCTU B| 1
MPaBUJILHOW MTUPAMHU/IE

15 |KontponbHas padoTa "Ananutnueckas reomerpus’ | 1 1

16 |Ceuenusi MHOTOTPAHHUKOB: CTaHAAPTHBIC 1
MHOTOTPaHHUKHU

17 |CeuyeHnst MHOTOIPaHHHUKOB: METO/I CIIC/IOB 1

18 |CedeHust MHOTOTPaHHUKOB: CTaHIAPTHBIC 1
MJIOCKOCTH, TIEPECEUCHHUSI MPSIMBIX U ITIOCKOCTEH

19 |IlapannenbHble TPSIMbIE U TIIIOCKOCTH: 1
napajijieibHbIe CEYCHUS

20 |[TapannenbHble MPSMBIE U TUIOCKOCTH: PacuéT 1
OTHOIIEHUI

21 |[TapannenbHble MPSMBIE U TUIOCKOCTH: YTIIbI MeXTy | 1
CKPEITMBAIOIINMHUCS TTPSIMBIMA

22 |lleprieHIUKYSPHBIC MPSMBIE U TUIOCKOCTH: 1
CTaHapTHBIE Mapbl NEPICHIUKYIISIPHBIX
MJIOCKOCTEH U MPSIMBIX, CHMMETPUU
MHOTOTPAaHHUKOB

23 |lleprieHIUKYSPHBIC IPSMBIE U TNIOCKOCTH: 1
TeopeMa O TpPeX MEePHeHANKYIIIpax

24 |[lepneHIUKYISIPHBIE IPSMBIEC U TIIIOCKOCTH: 1
BBIYHCJICHUS JIJTAH B MHOTOTPaHHUKAX

25 |lloBTOpEHuE: MIOIAau MHOTOYTOJIbHUKOB, 1
dbopmyIbl U1 TUIONIaIeH, cCooOpakeHus 100U

26 |[loBTOpeHue: MIomaI MHOTOYTOJIbHUKOB, 1
dbopMyIIBI IS TUTOIIA/IeH, COOOpaKeHUS TI0T00MS

27 |lloBTOpEeHue: MIOMAI MHOTOYTOJIbHUKOB, 1
dhopMyIIBI TS TUIOMIAICH, COOOpaKESHHS 1101001

28 |[lnomaau ceyeHUt MHOTOTPAHHUKOB: TIIOIIAIN 1

MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKCHUS
moaoous




Ne Tema ypoka KosmuecTBo yacos
/1 Bcero| Konrpomnbhsie | [IpakTrueckue
paboThI paboThI

29 |[Inomaau ceyeHnit MHOTOTPaHHUKOB: TUIOIIA TN 1
MOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKEHUs
moao0ous

30 |KontpoawsHas padota "[loBTOopeHue: 1 1
MHOTOTPAHHUKH, CEYCHHSI MHOTOTPAaHHUKOB"

31 |O6bém Tena. OObeM NMPSIMOYTOIBHOTO 1
napajuiesnenurnena

32 |3amaum 00 yaBoeHHH KyOa, 0 KBaaparype Kyoa; o 1
TPUCEKIIUA yTIIa

33 |CrepeoMeTpruUeCcKHE 3a/1a9H, CBSI3aHHBIC C 1
00BEMOM MIPSIMOYTOJIBHOTO TTapaJuIeTIeuIe /1a

34 |IlpuxnanHble 3aJja4M, CBSI3aHHbBIE C BRIUMCICHUEM 1
00BEMa MPSIMOYTOJILHOTO Mapajuieenunesa

35 |O0BEM NMpsIMOM TPU3MBI 1

36 |CrepeoMeTprUUECKHE 3a/1a9H, CBSI3aHHBIC C 1
BBEIYHCIICHHEM 00BEMOB MPSIMON TTPU3MBI

37 |llpuknamHbIe 33a49H, CBI3aHHBIC C 00BEMOM 1
MPSMOM TTPU3MBI

38 |Bpruncinenue 00bEMOB T C TOMOIIBIO 1
onpenenéHHoro uurerpaia. O0bEM HaKITIOHHOU
IPU3MBI

39 |Beruncnenue 00bEMOB T C TOMOIIIBIO 1
onpenenéHHoro uarerpaia. O0bEM TUpaMuIbI

40 |Dopmyma 00béma mupamuabl. OTHOMEHHE 00beMOB| 1
nupamMu] ¢ 00IKUM YIJIOM

41 |®opmyna o0bEMa nupamuabl. OTHOLIEHHE 00BeMOB| 1
nupamMuj] ¢ O0IIHUM YIJIOM

42 |CrepeomeTpuueckue 3a7a4u, CBSI3aHHBIE C 1
00BEMaMU HAKJIIOHHOW MPU3MBI

43 |CrepeomeTpuueckue 3a7a4u, CBSI3aHHBIE C 1
00bEMaMU TTHPaAMUIbI

44 |[Ipuxnagneie 3aga4uu o Teme "O0bEMBI TEN", 1
CBsI3aHHBIE C 00bEMOM HAKJIIOHHOWN MPU3MBI

45 |[Ipuknagaeie 3agauun o Teme "OO0bEMBI TN, 1
CBSI3aHHBIE C 00BEMOM MUPAMUJIBI

46 |[Tpumenenue o0HEMOB. BhynciieHre pacCTOsTHUS 1
J10 TJIOCKOCTH

47 |KoutpoapHas pabora "OO0bEM MHOTOrpaHHHUKA" 1 1




Ne Tema ypoka KosmuecTBo yacos
/1 Bcero| Konrpomnbhsie | [IpakTrueckue
paboThI paboThI

48 |lunusapudeckas HIOBEPXHOCTh, 00pa3yIoIIe 1
AJIUHAPUYECKON TTOBEPXHOCTH

49 |Humunnp. [psmoit kpyrosoit muauHap. [nomans 1
MOBEPXHOCTH IIWJIMH]IpA

50 |Konnueckas MoBepXHOCTb, 00pa3yroIIre 1
KOHHUYECKOM nmoBepxHocTu. Konyc

51 |Ceuenue KOHyca INIOCKOCTHIO, MApaIEIbHOM 1
TJIOCKOCTA OCHOBAHUS

52 | Yceuéunslit konyc. M3o0paxkeHne KOHYCOB U 1
YCCUEHHBIX KOHYCOB

53 |Ilnomaas OOKOBOM MOBEPXHOCTH U MOJTHOU 1
MOBEPXHOCTU KOHYyCA

54 |Ilnomaas OOKOBOM MOBEPXHOCTH U MOJTHOU 1
MOBEPXHOCTU KOHYyCa

55 |CrepeoMmeTpHuuecKre 3aa4M Ha J0KA3aTeIbCTBO U 1
BEIYHCIICHHE, TTOCTPOCHUEM CEUCHHH IIIUHIpA,
KOHYCa

56 |CrepeomeTprUecKHe 3aa91 Ha JOKA3aTEILCTBO U 1
BEIYHCIICHHE, TTIOCTPOCHUEM CEUCHHH IMIUH/IpA,
KOHYCa

57 |IlpuknanHbie 3a0a4M, CBA3aHHBIE C ITUIMHIPOM 1

58 |[IpukmnamHbie 3a0a4M, CBA3aHHBIE C ITUIMHIPOM 1

59 |Cdepa u map 1

60 |Ilepeceuenue chepsl U mapa ¢ MIOCKOCTHIO. 1
Kacanwue mapa u cdepsl iockocteo. Bug u
M300paKeHHe mapa

61 |Ilepeceuenue chepsl U mapa ¢ MIOCKOCTHIO. 1
Kacanwue mapa u cdepsl iockocteo. Bug u
M300paKeHHE apa

62 |Ypasaenue chepsl. [Inomans chepsl u e€ yacteit 1

63 |Cummerpus cepsl 1 mapa 1

64 |CrepeoMeTpHUECKHE 3aa9H Ha JTOKA3aTeIbCTBO U 1
BBIYHCIICHUE, CBSI3aHHBIE CO CEpoil U MIapoM,
MOCTPOCHUEM UX CEUCHUM TIIOCKOCTHIO

65 |CrepeoMeTpHUecKUe 3aa9M Ha JJOKA3aTeIbCTBO U 1
BBIYHCIICHUE, CBSI3aHHBIE CO CEpOoil U MIapoM,
MOCTPOEHUEM UX CEUEHUM TIIOCKOCTHIO

66 |[IpuknanHbie 3aAa4M, CBI3aHHBIE CO CPepoil U 1

apom




No Tema ypoka KonunuectBo wacos
/1 Bcero| Konrpomnbhsie | [IpakTrueckue
paboThI paboThI

67 |IloBTOpeHUE: OKPY>KHOCTH Ha TUIOCKOCTH, 1
BBEIYUCJICHUS B OKPY>KHOCTH, CTaHIapTHBIC TTOA00HS

68 |PazauyHbic KOMOMHAILIMK TEJ BPAIICHUS U 1
MHOT'OTPaHHHUKOB

69 |3agaum no Teme "Tena v MOBEPXHOCTH BpaleHUs " 1

70 |3amaum mo Teme "Tena u MOBEPXHOCTH BpaIieHUs" 1

71 |KontpoabsHas pabota "Tena u moBepxHOCTH 1 1
BpaieHus"

72 |O0béM numuHapa. Teopema 06 00BEME IPSIMOTO 1
UAJIMHIpa

73 |Bprancinenre 00bEMOB T C ITOMOIIIBIO 1
onpenenéHHoro naTerpana. O0bEM KoHyca

74 |IInomaam OOKOBOM M MOJTHOM IMOBEPXHOCTH KOHyca | 1

75 |CtepeoMeTpHUeCcKUE 3aa4H, CBI3aHHBIE C 1
BBIYHCJICHHEM 00BEMOB IIMJIMHJIPA, KOHYCa

76 |[Ipuxnannasie 3agaun o Teme "OO0bEMBI 1 tomaau| 1
MoBepxXHocTel Ten"

77 |O0BEM 1mapa u mapoBoro cekropa. Teopema 00 1
o0béme mapa. [lnomans chepsl.
CrepeomMeTpruUecKue 3aa91, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB I1apa, MapoBOTO CETMEHTA
U IIIaPOBOTO CEKTOpa

78 |Ilpuknanseie 3agaun mo Teme "OO0bEMBI Ten", 1
CBS3aHHBIE C 00BEMOM LIapa U MJIOMIABI0 CEPHI.
CooTHOIIEHUS MEXAY TIOMAIIMU TTOBEPXHOCTEH 1
00BEMaMHU MOJTOOHBIX TENI

79 |IlomoOHBIE Tena B MPOCTpAaHCTBE. VI3MeHeHne 1
o0béMa nipu nogoduu. CrepeomMeTpruuecKue 3a1auu,
CBSI3aHHBIC C BBIUMCIICHHEM 00BEMOB TEII U
IJTOIIAJCH TOBEPXHOCTEN

80 |KontpoasHas padota "[Lmomnaau moBepXHOCTH U 1 1
00BEMBI KPYIJIbIX TEN"

81 |JIBwxkenwus npoctpancTBa. OTOOpaKEeHHUS. 1
JIBrkenus u paBeHCTBO Guryp. Obmue cBoiicTBa
JIBIDKEHUH

82 |Buapl IBHKCHUI: TTapajuIeIbHBIA IIEPEHOC, 1

LEHTPaJIbHAsi CHMMETPUS, 3€pKaIbHasi CHMMETPUS,
ITIOBOPOT BOKPYT MPSIMOU




/o

Tema ypoka

KomuyecTBO yacos

Bcero

KonTposibHbIE
paboThI

[IpakTuueckue
paboThI

83

[IpeobpazoBanus mogodus. [Ipsmas u chepa
Ditnepa

84

FCOMeTpI/I‘ICCKI/Ie 3aJa494 Ha IIPUMCHCHUC
JABHKCHU

85

KontponbsHas pabota "BekTophl B ipocTpaHcTBe"

86

O6o6mmaromiee noBropeHue 11 moHsaTHil 1 METOA0B
kypca reometpuu 10—11 xnaccoB, cuctremaTuzaius
3Hanuil: "[lapamienbHOCTh NPSAMBIX U INIOCKOCTEN B
pocTpaHcTBe"

87

Oo6o6mmaroniee moBropeHue 11 moHsTH U METOA0B
Kypca reomerpun 10—11 xnaccos, cucrematuzanus
3HaHUi: "BEeKTOphI B MpOCTpaHCTBE"

88

O6o6maroree moBropeHue 11 MoHsITUH U METOI0B
Kypca reomerpun 10—11 xnaccos, cucrematuzanus
3HaHUi: "BEKTOphI B MpOCTpaHCTBE"

89

O6o6maroree moBropeHue 11 moHsITHH U METOI0B
Kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3HaHuit: "O0beM MHOTOTpaHHHKA"

90

Oo6o6maroree moBropeHue 11 MmoHsITHH U METOA0B
kypca reomerpuu 10—11 knaccoB, cucremaTuzanus
3HaHuil: "O0beM MHOTOTpaHHUKA"

91

Oo6o6mmaroniee nopropeHue 11 moHsTU U METOA0B
Kypca reomerpun 10—11 kmaccoB, cucremaru3anus
3Hanuil: "[1nomanym moBEepXHOCTH U OOBEMBI
KPYIJIBIX TEN"

92

Oo6o6mmarornee nopropeHue 11 moHs T U METOA0B
Kypca reomerpun 10—11 kmaccoB, cucremaruzanus
3HaHuil: "[1nommanym noBepXHOCTH U OOBEMBI
KPYIJIBIX TEH"

93

WTorosas KOHTpoJIbHAs paboTa

94

HToroas koHTpoJIbHAS paboTa

95

[ToBTOpEeHUEe, 0000IIEHNE H CHCTEMATH3aITHS
3HAHUM

96

Hcropus pa3BUTHS CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUU

97

Hcropus pa3BUTHS CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUU




Ne Tema ypoka KosmuecTBo yacos
/1 Bcero| Konrpomnbhsie | [IpakTrueckue
paboThI paboThI
98 |Ucropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ 1
pOJIb B Pa3BUTHH COBPEMEHHBIX WHKCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI
99 |Hcrtopus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ 1
POJIb B Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI
100 [Mcropust pa3BUTHS CTEpPEOMETPUHU KaK HAYKHU U €€ 1
POJIb B Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI
101 {Mcropus pa3BUTHS CTEPEOMETPUHU KaK HAYKHU U e€ 1
POJIb B pa3BUTUU COBPEMEHHBIX MH)KCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI
102 |UcTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ 1
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 8 0




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHON MPOT'PAMMBI

10 KJIACC
Kon .
HDOBEDSIEMOLO IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOEHMSI OCHOBHOM
p P o0pa3oBaTeJibHON NPOrPpaMMBbI CpeIHero o0uero 00pa3oBaHus
pe3yJbTara
7 ['eomeTpus
7.1 OnepupoBath NOHATUSIMU: TOUKA, TIPAMas, INIOCKOCTh
79 [IprMeEHSITh aKCUOMBI CTEPEOMETPUM U CICICTBUA U3 HUX IIPU PELICHUU
' reOMETPUUECKHX 3aj1a4
73 OnepupoBaTh MNOHATUSIMU: TNAPAICIBHOCTh W TEPIEHIUKYJISIPHOCTD
' MNPAMBIX U TIIOCKOCTEN
74 Knaccudpunmposathb B3aWMHOE pacnoJIOKEHUE MPAMBIX

Y TJIOCKOCTEN B MPOCTPAHCTBE

OnepupoBath MOHATUSAMU: IBYTPAHHBIN YIroJl, TpaHu IBYTPAHHOIO yTJIa,
7.5 pedpo JBYrpaHHOTO YyIJia, JIMHEWHBIA Yrojl JIBYTPaHHOIO YIJia,
rpaayCcHasi Mepa ABYTPaHHOIO yrjia

OHepI/IpOBaTB MMOHATHAMMA: MHOI'OI'PDAHHHUK, BBIHYKHBIﬁ )51 HGBBIHYKHBIﬁ

7.6 MHOTOTPaHHUK, AJIEMEHTHI MHOTOTPaHHHUKA, IPAaBUJIbHBIN
MHOTOTpaHHUK

77 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PDAaHHUKOB (IMpaMHJa, MpU3Ma,
MPSAMOYTOJIBHBIN Napaijieienunes, Kyo)
KnaccudummpoBate MHOTOTPaHHHUKH, BBIOMpass OCHOBaHUS  JJiA

78 kimaccupukanmyd  (BBIMYKJIBIE W HEBBITYKJIblE  MHOTOTPAaHHUKH,

' MpaBWIbHBIE MHOTOTPAaHHHKH, TIPSMbIe ¥ HAKJIOHHBIE MPHU3MBI,
napaJienenune/ibl)

79 OnepupoBaTh  TOHITHSIMH:  CEKyIIas  IJIOCKOCTh,  CEUEHHUE

' MHOTOTPaHHHUKOB

710 OOBACHATh NPUHLMUIBI TOCTPOCHUS CEUYEHUH MHOTOTPAHHUKOB,

HCIIOJIB3YS MCTOI CIICAOB

Ctpouth ceyeHHUsT MHOTOTPAHHUKOB METOJIOM CJEAO0B, BBINOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB IMTPOCTHIX O0BEMHBIX PUTYD:
BUJI CBEPXY, COOKY, CHU3Y

Pemrats 3amaun Ha HAXOXKACHUE TEOMETPHUCCKUX BEJIUYMH 110 00pa3iiam
WM aJIrOpUTMaM, MPUMEHSS U3BECTHbIC aHATUTHYECKHE METOMBI MpHU
7.12 pELIEHUM CTaHJAPTHBIX MATEMAaTHUYECKUX 3a7a4 Ha BbIUYHCICHUE
PACCTOSIHUM MEXAy JABYMsI TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKH
JI0 TUIOCKOCTH, MEXIY CKPEIIUBAIOIIUMUCS MPSIMBIMU




Kon

HpOBepHeMLIe NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUA OCHOBHOM

NpoBEpPsIEMOro .
o0pa3oBaTeIbHOM POrpaMMbl CpeAHEro 001ero oopa3oBaHus
pe3yJabTara
Pemate 3a1aun Ha HaXOXKJAEHUE FT€OMETPHUUECKUX BETMYMH 110 00pa3uam
WM aJITOPUTMaM, MPUMEHSS U3BECTHBIE AaHAIUTHYECKUE METOJbI MpU
7.13 PELIEHUH CTaHJAPTHBIX MAaT€MATHUYECKHUX 3a/1a4 HA BBIYMCIICHHE YIJIOB
MEXy CKPEIIMBAIOIIMMUCS NPSIMBIMH, MEXKIY MPSMON U IIOCKOCTHIO,
MEXY IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB
Boruncnate 00bEMBI M TUIOLIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB
714 (npusma, nWpamMuAa) ¢ [OpUMEHEHHEeM  GOpMyJ,  BBIUUCIATH
COOTHOIICHHS MEXKTy TUIOIIASIMU MTOBEPXHOCTEH, 00bEMaMU TTOT0OHBIX
MHOTOI'PaHHUKOB
715 OnepupoBaTh NOHATUAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U
' IUIOCKOCTh CUMMETPHH, HEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYpBI
W3Bnekarb, npeoOpa3oBbIBATh U HUHTEPHPETUPOBATH HMH(MOPMALIUIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpPeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[IpumeHnsATh reomeTprueckue (HakThl 17151 PEHIEHUS] CTEPEOMETPUUYECKHUX
7.17 3a/1a4, NPEANOJIaralolinX HECKOJIBKO INAroB PELICHHUs, €CIU YCIIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopme
718 [IprMeHATP NpOCTEUIIME MPOTPAMMHBIE CPEACTBA U BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELLIEHUH CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBOANTHE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IMPUPOJE U
' ’KU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE
[IpuMeHsTh TMOJNy4eHHbIE 3HAHUS Ha MpaKTUKE: aHaJU3UpOBATH
peanbHbIe CUTyallud M NPUMEHSITh M3YyYECHHBIE INOHATHS B IIpoLEecce
MOKWCKA PEIICHUS MAaTeMaTHYeCKH CQPOPMYIMPOBAHHON MPOOIIEMBI,
7.20 MOJENUPOBATh PeajJbHbIE CUTYAIIUU HA A3bIKE TEOMETPUH, UCCIIEIOBATh
MOCTPOEHHBIE MOJIEIN C MCIOJb30BaHUEM T'€OMETPUUYECKUX MOHATHHA U
TEeOopeM, anmnapara anreopsl, penaTh NPakTUYECKHUE 3a/1a4H, CBSI3aHHBIE C
HaXO0XXJIEHUEM F€OMETPUUYECKUX BETUUHMH
11 KJIACC
Kon .
HDOBEDSIEMOLro IIpoBepsieMble MpeAMeTHbIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
posep o0pa3oBarTeJibHOI MPOrpaMMbI CpeIHEero 00uero 00pa3oBaHmsi
pe3yjabTara
6 I'eomerpus




Kon

HpOBepHeMLIe NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI

MpoBePsieMOro .
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeHero oo1ero 0opa3oBaHus
pe3yJbTarTa
OmnepupoBatb HOHATUSMU: IHHIpUYECKas MOBEPXHOCTb,
6.1 oOpa3zyomue UAIMHIPHYECKOH MOBEPXHOCTH, IMIMHIDP, KOHUYECKas
' MOBEPXHOCTh, O00pa3ylolue KOHUYECKOM TOBEPXHOCTH, KOHYC,
chepuyeckas MoBEpXHOCTh
6.2 Pacno3naBate Tena BpaieHus (MWJIMHIP, KOHYC, cdhepa U map)
6.3 OOBSACHATH CITIOCOOBI TTOTYYEHHUSI TEJT BPAILICHUS
6.4 KiaccudgunmpoBaThs B3auMHOE pacnosio’keHue chepbl U MIIOCKOCTH
OnepupoBarh MOHSITHSMHU: IAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIApPOBOM CII0M, OCHOBAHUE IIapOBOI0O CJIOs, BBICOTA
[IAPOBOTO CIIOSI, IITAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TEN BpalICHHUS,
' Tre€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popMy
OnepupoBaTh TOHATHSMU: MHOTOTPAHHHK, BIHCAaHHBIM B chepy u
6.7 ONMCaHHBINA 0KOJIO cepsl, chepa, BOUcaHHAsi B MHOTOTPAaHHUK WIIH TEJIO0
BpallleHus
6.8 BbluMcnsATh COOTHOIIEGHUS MEXAY IUIOMAASIMH IOBEPXHOCTEH U
' 00bEMaMu MOAOOHBIX TE
6.9 N300pakats u3ydaembie (GUTYpHl OT PYKH U C PUMEHEHHEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BoInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEkKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS Tl
BpAaICHHUS
W3Bnekatb, WHTEPHPETUPOBATH W MPeoOpPa3oBhIBaTH HWH(MOPMALIUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpPeACTaBICHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh reomMeTpudeckue (HakThl s PEIICHNUs CTEPEOMETPHUECKUX
6.12 3a/a4, TMPEANoaralonux HECKOJIBKO MIAroB PEUICHHs, €CId YCIOBUS
IPUMEHEHUS 33J]aHbl B IBHOU (opMme
6.13 OnepupoBatTh MOHITUEM: BEKTOP B IPOCTPAHCTBE
BrIONHATE JAEHCTBUS CIIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
6.14 YMHOXKCHHSI BEKTOpa Ha YUCJO0, OOBACHSTH, KAKUMH CBOWCTBAMH OHU
o0amaroT
6.15 [IprMeHATH MpaBUIIO apaUIEIICIUIEAA IPU CIIOKEHUN BEKTOPOB




Kon .
IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHMSI OCHOBHOM

IPOBEPsSIeMOro o
o0pa3oBaTeIbHOM POrpaMMbl CpeAHEro 001ero oopa3oBaHus
pesyJjbTara
OnepupoBarh NOHATHUSMHU: JEKapTOBBI KOOPJAWHATHI B IMIPOCTPAHCTBE,
6.16 BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,

yroix MeEXAay BCKTOpaMH, CKaAJIIPHOC JIIPOHU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPHI

Haxonutb cymMMy BEKTOPOB U MPOU3BEJICHUE BEKTOPAa HA YHUCIO, Yroj
6.17 MEX Iy BEKTOpaMU, CKaJIsipHOE TPOU3BEICHUE, PACKIIAIbIBATh BEKTOP 110
JIBYM HEKOJJIMHEAPHBIM BEKTOPAM

6.18 3aiaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOW CHCTEME KOOPIUHAT
6.19 Pemware nmpocrenime TeOMETpUYECKHME 3aJadyd  Ha [PUMEHEHHE
' BEKTOPHO-KOOPJAMHATHOTO METOAA
Pemare 3agaum Ha [OKa3aTeNbCTBO MATEMATUYECKUX OTHOIICHUH H
6.20 HAaXO0XK/JIEHUE T€OMETPUYECKUX BEJIMYUH 0 00pa3liaM WIH alTOPUTMaM,
' IPUMEHSISL  W3BECTHBIE  METOJAbl IIPU  PEUIEHUH  CTaHJAPTHBIX
MAaTeMaTUYECKUX 3a7a4
6.21 [IprMeHATP NpPOCTEWIIME MPOTPAMMHBIE CPEACTBA U BJIEKTPOHHO-
' KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PELLICHUHN CTEPEOMETPUUYECKUX 3a1a4
6.22 IIpuBOIUTHE IPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEMN B IIPUPOJE U

JKU3HHU, PACIIO3HABATD ITPOABJICHUC 3dKOHOB I'COMCTPHUH B HCKYCCTBC

[IpuMeHATh TMOJY4YEHHBIE 3HAHWA HA TMPAKTHKE: aHaJTU3UPOBATH
peanbHbIe CUTYyallMd M MPUMEHITh H3yYCHHBIC MOHSATHS B TIpoliecce
MOKWCKA PEIICHUS MAaTeMaTHYeCKH CQPOPMYIMPOBAHHON MPOOIIEMBI,
6.23 MOJENUPOBATh PeajJbHbIE CUTYAIIUU HA A3bIKE TEOMETPUH, UCCIIEIOBATD
MMOCTPOEHHBIC MOJIETHN C MCTOJb30BAaHUEM T€OMETPUICCKUX TIOHATHHA U
TEeOopeM, amnmapara ajareOpsl, peniaTh MPaKTHYECKHE 3a/1a4H, CBSI3aHHBIC C
HaXO0XXJIEHUEM T€OMETPUUICCKUX BETUIHH

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kox IIpoBepsieMbIN 3JIEMEHT COAEPKAHUS

7 | T'eomerpus

OcHoBHbIE TIOHATUA cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTRO.
7.1 |IlonsitTue 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUHU: AKCHOMBI
CTEPEOMETPHUU U CIEACTBUSA U3 HUX

B3aumuoe PacCInoOJOKCHHUC IIPAMBIX B IIPOCTPAHCTBC: IICPCCCKAIOIIHCCA,

7.2
napaJjuiCjIbHbIC MW CKPCIIMBAIOIIUCCS IIPAMBIC. HapaJ]J'IeJ]BHOCTB NpsAMBIX H




Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

IJIOCKOCTE B IPOCTPAHCTBE: MApAJUICIbHBIE TMpPsSMbIE B IPOCTPAHCTBE,
MAPAJUICIIBHOCTh TPEX MPSAMBIX, MAPAILICTBHOCTh MPSAMOU M IUIOCKOCTHU. Y TJIbI
C COHAIPABJICHHBIMU CTOPOHAMH, YIOJ MEXIAY NPSIMBIMHU B IPOCTPAHCTBE.
[TapannensbHOCTP  IUIOCKOCTEW:  MapajulesIbHble  IIJIOCKOCTH,  CBOMCTBA
napajieIbHeIX MIocKocTed. [IpocTeiimme mpocTpaHCTBEHHBIE (QUTYPHI Ha
MJIOCKOCTH: TETpadip, KyO, MapajiesienuIie]], IOCTPOCHUE CEYCHU

7.3

[leprnieHAUKYISIPHOCTh MPSIMON M TJIOCKOCTU: MEPIECHIUKYJISIPHBIE MPSMbIC B
MPOCTPAHCTBE, MPSMbIC NapaieibHble W TNEPHEHIUKYISIPHbIE K IJIOCKOCTH,
NpU3HAK TMEPIEeHIUKYIIPHOCTH MPSIMOA U IUIOCKOCTH, TEOpemMa O MpIMOu
NEPHEHINKYJAPHON TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXIY NPSIMON U
IUIOCKOCThIO, JBYTPAHHBIM  yroyi, JIMHEWHBIA yrojd JBYTPAHHOrO yrija.
[lepnienaAnKyIIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUAE OT TOYKHU JI0 TNIOCKOCTHU, PACCTOSIHUE
OT TpsMOM 7O  IUIOCKOCTH, TpOeKIus  (Qurypsl Ha  TIJIOCKOCTD.
[leprieHAUKYISPHOCTh IJIOCKOCTEW: MPHU3HAK MEPIEHIUKYISIPHOCTH JIBYX
mwrockocTer. Teopema o TpEX NEPHIECHANKYISIpax

7.4

[loHATHE MHOTrOTrpaHHHKA, OCHOBHBIE AJIEMEHTHl MHOI'OTPAHHHKA, BBITYKJIBIE U
HEBBIITYKJIBIE MHOTOIPAHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yromapHas
MpU3Ma, TPAHU U OCHOBAHMS MPU3MBIL, NpsMas U HAKJIOHHAs MPU3MbL, OOKOBas 1
IOJHAs  NOBEPXHOCTh  mpu3Mbl.  llapamrenenunen, — npsMOyroJIbHBIN
napajuiesienune]; 1 ero corcrsa. [lupamupma: N-yrojspHas nmupaMuaa, TPaHA U
OCHOBaHUE NUPAMUJIbI, OOKOBAs U IMOJIHASA IOBEPXHOCTh MUPAMU/IbI, IPaBUIIbHAS
U yCeu€HHas mupamMuja. OJEMEHTbl INpuU3Mbl M nupamuibl. I[IpaBuiibHbBIE
MHOTI'OTPAaHHUKU: IIOHATHE IIPAaBUJIBHOIO MHOTOTPAHHMKA, IIPABUJIbHAS IIpU3Ma U
[IpaBWJIbHAS NUpPaMUIa, NPaBUJIbHAS TPEYroJibHAas NUpPaMUIa U IIPABUJIbHBIN
TeTpasap, KyO. IlpencraBieHue o NpaBHIIBHBIX MHOTOTPaHHHMKAaX: OKTadJp,
noJieKa’ip ¥ ukocasapyrue CedeHus Npru3Mbl U TAPaMUbI

7.5

CumMeTpus B MOPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIIBHO TOYKH, MPSMOM,
IJIOCKOCTU. JJEMEHThl CHMMETPUM B NOUpaMHUAaxX, Napajuliesenunenax,
MPABUJIbHBIX MHOTOTPAHHUKAX

7.6

Brluucienue 35eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHai u, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTH M TMOJHOM MOBEPXHOCTH MPSIMOW MPHU3MBI, IJIOMIATb
OCHOBaHM, TeopeMa O OOKOBOW MOBEPXHOCTH NpsiMoi mpu3Msbl. [lnomans
OOKOBOW TMOBEPXHOCTU M TOBEPXHOCTH MPABWIBHOW MUpPAMUIbI, TeOpemMa o
mwiomanau yceuéHHor mnupamunbl. [loHsatue 006 o0bEmMe. OOBEM mNHpaMUIbI,
IIPU3MBI

7.7

[TogoOubie Tema B mpocTpancTBe. COOTHOIIEHUS MEXIy IUIOMAISIMU
MTOBEPXHOCTEH, 00béMaMU TTOAOOHBIX TEI
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Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

['eomeTrpus

6.1

[unuaapudeckast MIOBEPXHOCTH, oOpa3yroriue IIVTAHPUYECKOM
MMOBEPXHOCTH, OCh MIJIMHIPUYECKON TOBEpXHOCTH. [lWIMHIp: OCHOBaHMS H
OOKOBasi TTOBEPXHOCTh, OOpasylomias W OCh, TUIOMAAh OOKOBOW W TIOJIHOMN
MTOBEPXHOCTH

6.2

Konnueckasi moBepXxHOCTh, 00pa3yronue KOHUYECKONW TOBEPXHOCTH, OCh H
BEpIIMHA KOHWYECKOHW TOBEepXHOCTH. KOHyC: OCHOBaHWE | BEpIIHHA,
oOpasyromas U 0Ch, IIIOHIAAL OOKOBOM U MOJHON MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIollie 1 BEICOTa, OCHOBAHUS M OOKOBAsi TOBEPXHOCTh

6.3

Cdepa m map: meHTp, paamyc, AMAMETP, IUIOMIANb TOBEPXHOCTH CQEpHI.
B3aumHoe pacrionokeHne cdepbl W IUIOCKOCTH, KacaTelbHAs IUIOCKOCTh K
cdepe, miomanb chepol

6.4

I/I306pa}K€HI/IG TCJI BpalllCHUA HA IINIOCKOCTH. PaSBépTKa MUWJIMHAPA U KOHYCa

6.5

KOM6HHaHI/II/I TCJI BpallICHUA U MHOT'OI'PAHHHUKOB. MHOI‘OI‘paHHI/IK, OIMCaHHBIN
OKOJIO C(i)epbl, C(l)epa, BIIMCaHHAsA B MHOI'OI'PaHHUK, WX TCJIO BpalllCHUA

6.6

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 006 00bEME
MPSIMOYTOJIBHOTO Tapaienenumneaa u cieactsus u3 He€. O0bEM nummHapa,
KoHyca. O0BEM 11apa U MIomaab chepsl

6.7

[logoOHbie Tena B mnpocTpaHcTBE. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEN

6.8

Ceuenus nuauHapa (MapajyieIbHO U NEPIECHIUKYIISIPHO OCH), CEUCHHS KOHYCa
(mapanienbHOE OCHOBAHUIO M IPOXOJIAIIEE Yepe3 BEPILIMHY), CEUEHUS 1Iapa

6.9

Bektop Ha miockocTy v B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasmoxxeHue BekTopa 1O  TPEM
HEKOMIUIaHapHbIM BekTopaM. IlpaBuno mapamnenenunena. Pemenne 3amad,
CBSI3aHHBIX C IIPUMEHEHHUEM IIPABUJI AEUCTBUN C BEKTOpPAMU

6.10

[IpsimoyrosnbHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopanHaTel BEKTOpA.
[Tpocreiimue 3agaun B KOOpAMHATAX. YTOJ MEXAy Bekropamu. CkalspHoe
MPOU3BEJICHUE BEKTOPOB. BpIuucieHWE YriaoB MEXAy NOpsSMbIMU U
MIJIOCKOCTSIMM. KoopannaTHO-BEKTOPHBIN METO/T npu pelIeHUn
FeOMETPUYECKUX 3a]1a4




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHMUS

Kon

NMPOBEPAEMOro

TpeOOBaHMS

IIpoBepsieMble TPeOOBAHUSA K NMPEAMETHBIM pPe3yJibTaTaM 0CBOCHUSA
OCHOBHOW 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 0o1ero
oOpa3oBaHus

Bnanenue Meromamu J0Ka3aTeNbCTB, AITOPUTMAMM PEIICHUS 3ajady;
yMeHue ¢GOopMyIHpoOBaTh U OINEPUPOBATH MOHSATUSMU: OIpEETICHUE,
aKcuoMa, Teopema, CIEJCTBUE, CBOWCTBO, MpPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHSTh UX; YMEHUE (HOPMYIUPOBATH
oOpaTHOE M TPOTHBOIOJIOKHOE YTBEPXKACHHUE, MPUBOJUTH MPUMEPHl U
KOHTPIPHUMEPBI, HCIOJIB30BATh METOJ MaTEeMaTUYECKON WHIYKIIHH;
IPOBOJUTH JOKAa3aTEIbHbIE PACCYKICHUS MIPU PELICHUH 3a]1a4, OLIEHUBATh
JIOTUYECKYI0 TPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEpUpPOBaATh
MNOHATUSAMU: MHOXECTBO, IMOJMHOKECTBO, ONEPALMHA HAaJl MHOKECTBaMHU;
YMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OIMCAHMS PEATBHBIX IPOLECCOB U SIBJICHUM U IPU PELICHUH 33]a4, B TOM
qHCIIe U3 JPYTUX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH OHATUSAMHU:
rpad, cBsi3HBIHN rpad, AepeBo, LUK, Tpad Ha MIIOCKOCTH; YMEHUE 331aBaTh
U OINHUCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMU; HCTIOIB30BATh Ipadbl MIPH
pelIeHuN 3a1a4

YMeHre onepupoBaTh MOHATUSIMH: HATypajJbHOE YHCIIO, LIEJI0€ YHUCJIO,
CTEIEHb C IEbIM MOKa3aTesieM, KOPEHb HaTypalbHON CTEIEHH, CTEIEHb C
paIMOHAIBHBIM MTOKa3aTeIeM, CTETICHb C JCHCTBUTEILHBIM IMTOKa3aTelIeM,
jJorapudm UHCIa, CUHYC, KOCUHYC U TaHT€HC IMPOU3BOJILHOTO YHCIA,
OCTAaTOK IO MOJYNIO, PALMOHAJIBHOE YHWCIO0, HUPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYPAJIbHBIX, IEIBIX, PAIMOHAIBHBIX, JICHUCTBUTEIHHBIX
YHCEJI; yMEHUE UCTIOJIb30BaTh MPU3HAKU JEITMMOCTH, HAUMEHBITUN 00U
JeMUTeNb U HaWMeHbIee olliee KpaTHoe, anroputM EBkimma mpu
pEIIeHUH 3a7]a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3UIIMOHHBIMU CUCTEMaMU
CUMCIICHUS; yMEHHUE BBITIOJHITH BHIYUCIICHUE 3HAUCHUN U TpeoOpa30BaHUs
BBIPDOKEHUI CO CTEMEHSIMHU U jorapudmamMu, mpeodpa3oBaHusi APOOHO-
paIMOHAIBHBIX ~ BBIPOKEHWW; YMEHHE  OINEPUPOBATh  MOHATHIMHU:
MOCJIEIOBATEIbHOCTh, apU(PMETHUeCcKass MpOrpeccus, TreoMeTpruecKas
nporpeccusi, OECKOHEYHO YyObIBaroulasi TIe€OMETpUYecKass IpPOrpecCHs;
YMEHUE 3a7aBaTh IOCJIEAOBATEIBHOCTA, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHE OIEPUPOBATH MOHATUSIMU: KOMITJICKCHOE
YHUCJIO, COMPSDKEHHBIC KOMIUICKCHBIC YHCIIA, MOIYJIb | apTyMEHT
KOMIUIEKCHOTO  4Mclia, (¢opma  3alUCH  KOMIUIEKCHBIX  YHCEl
(reomeTpuueckasi, TPUTOHOMETPUYECKAsl U anredpanyeckas); yMeETh
MPOU3BOANTH apU(PMETHUECKUE NEUCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJIUTH TPUMEPHI UCTIOI30BAHUS KOMIUIEKCHBIX YHCEIT; OTIEPUPOBAThH
MOHATUSIMU:  MaTpuna 2X2 u  3%3, onpenenureslb  MaTPHUIIbL,
T€OMETPUIECKUN CMBICI ONTPEICITUTENS




Kon
NpOBEpPsIEMOro
TpeOOBaAHMS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJibTATAM OCBOECHUS
OCHOBHOI1 00pa30BaTeJIbHON MPOrPaMMBbI CPeIHEr0 0011ero
o0pa3oBaHus

YMeHue onepupoBarh IMOHIATHUSMU: PalUOHAIBHBIC, WPPalUOHAJIbHBIE,
MOKa3aTelIbHbIe, CTENEHHbIE, JIOTapUu(DMHUUECKUE, TPUTOHOMETPUUECKUE
YpPaBHEHUS] W HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE OIIEpUPOBATh
MOHSATUSIMU: TOXJECTBO, TOXKJIECTBEHHOE NpeoOpa3zoBaHUE, ypaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUHM U HEPABEHCTB, PABHOCUJIBHOCTH
YpPaBHEHHI, HEPAaBEHCTB M CHUCTEM; YMEHUE peElIaTb YypaBHEHHS,
HEPABEHCTBA M CHUCTEMBbI C IOMOILIBIO PA3JIMYHBIX MPUEMOB; pEIIATh
YPaBHEHHUs, HEPABEHCTBA W CHCTEMBI C IMAPAMETPOM; HPUMEHSTH
YPaBHEHHUS, HEPABEHCTBA, UX CHCTEMbI I PEIICHUS MaTeMaTHUYE€CKHUX
3a/1a4 v 3379 U3 Pa3IMIHbIX 00J1acTel HAYKW U PEATbHON KU3HU

YMeHre omepupoBaTh IMOHATHAMH: (QYHKIUSA, UYETHOCTh (DYHKITUH,
NEePUOJIMYHOCTh (DYHKIMHM, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTh
byHKIMH, SKCTpeMyM (YHKIIMHA, HauOOJIblllee U HAaWMEHbIIIEEe 3HAUYCHHUS
(GYHKIIMU Ha MPOMEXYTKE, HElpepbhIBHAS (YHKIIUSA, aCUMITOTHI rpaduka
dbyHKIMU, TIEpBasi U BTOpas MPOU3BOAHAS (PYHKIUU, T€OMETPUUECCKUN U
bu3MUecKuil CMBICT TMPOU3BOJHOM, TMepBOOOpa3Has, OMNpeIeIEHHBIN
HHTETpajl; YMEHHE HaxOJUTh ACHUMIITOTHI Tpaduka (yHKIHH; yMEHUE
BBEIYHCIIATh TNPOW3BOJHBIE CyMMBI, TIPOM3BEACHHS, YacTHOTO U
KOMITO3UIIMKA (PYHKITUH, HAXOIUTh ypaBHEHUE KacaTelbHOU K Tpaduky
GyHKIINA;, YMEHHE HAXOAWTh MPOW3BOJHBIC AJIEMEHTAPHBIX (QYHKIIHMN;
YMEHUE HWCIOJIb30BaTh MPOU3BOJHYIO JUIA HCCICIOBAHUS (YHKITUH,
HaxXOJUTh HaWOOJIbIINE W HAWMCHBINWE 3HAYCHHS (QYHKIUN; CTPOHTH
rpauKd MHOTOUYJIEHOB C HMCIOJb30BAaHUEM aIlllapaTa MaTeMaTHYeCKOTO
aHanwW3a; TPUMEHATh TPOU3ZBOAHYIO IS HAXOXKACHHUS HAMIYYIIIETO
pelIeHUs] B TPUKIAAHBIX, B TOM YHCJIE€ COIHAIbHO-IKOHOMUYECKUX U
bU3MYeCKUX 3a7a4ax; HAXOIUTh IIOMAAN U 00BEMBI (PUTYD C ITOMOIIBIO
WHTErpaja; MPUBOIUTH MPUMEPHl MATEMATHYECKOTO MOJETUPOBAHUS C
OMOIIBIO0 MU hepeHITnaIbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: Tpaduk GyHKUUU, 0OpaTHas QyHKIUS,
KOMITO3ULIMS (YHKUMMA, JTUHEHHas (QYHKOUs, KBaApaTUyHas (QyHKUUSA,
panuoHaibHasE (DYHKIMS, CTENEeHHas (yHKIUS, TPUTOHOMETPUYECKUE
(GyHKUMH, OOpaTHbBIE TPUTOHOMETPUYECKUE (DYHKIIMHM, TOKa3aTelbHas
u jorapupmMuyeckass (QyHKIHH, YMEHHE CTPOUTh TpapUKH H3YUYECHHBIX
GyHKUMHA,  BBINOJHATH  NIpeoOpa3oBaHus  rpadukoB  QyHKIUH,
UCIIOJIb30BaTh rpaduKu JUIsl U3YUYEHUs MPOLECCOB U 3aBUCUMOCTEH, MPHU
pellleHny 3a/a4 U3 JPYruX y4eOHBIX MPEeIMETOB M 3ajad U3 peajbHOU
KU3HU; BbIpaxaTb (opMyiaamMH 3aBUCUMOCTH MEXIY BEJIUYMHAMU;
UCIIO0JIB30BaTh CBONCTBA
u rpapuku QyHKUMH 1O pelleHHs YpaBHEHHUM, HEpaBEHCTB M 3ajad
C mapaMeTrpamu; M300pakaTb Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA
pELICHUIN YPAaBHEHUN, HEPABEHCTB U UX CUCTEM

YMmenue peuiaTb TEKCTOBLIC 3aaa4y Pas3HbIX THUIIOB (B TOM YHCIIC Ha
IPOUCHTLI, AOJIM WM YaCTH, Ha ABMIKCHUC, pa60Ty, CTOMMOCTL TOBApPOB U




Kon
NpOBEpPsIEMOro
TpeOOBaAHMS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJibTATAM OCBOECHUS
OCHOBHOI1 00pa30BaTeJIbHON MPOrPaMMBbI CPeIHEr0 0011ero
o0pa3oBaHus

yCIIyT, HAJIOTH, 33Ja4d U3 00JIaCTU YIPABJICHUS JUYHBIMU U CEMEUHBIMU
¢uHaHCAMM); COCTaBISATH BBIPAKECHUS, yYpAaBHEHUS, HEPABEHCTBA MU UX
CUCTEMBI II0 YCJIOBHMIO 3aJa4H, HCCIEAOBaTh IIOJYYEHHOE PEUICHUE H
OLICHUBATh IPaBAOINOJA00HOCTh PE3YJbTATOB; YMEHHE MOJECIUPOBATh
peanbHbBIE CHTyallud Ha S3bIKE MAaTEMAaTHKHU; COCTABIISTH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4M, UCCIIEIOBAThH
IIOCTPOEHHBIE ~ MOJEJIM  C UCHOJB30BaHUMEM  ammapara  aiareopsl,
VMHTEPIPETUPOBATH NOJYUYCHHBIN PE3YJIHTAT

YMeHue oneprupoBaTh MNOHATHIMH: CpelHEe apU(PMETHUYECKOE, MEINaHa,
HauOoJbIlIee U HAUMEHbIIIee 3HAUCHUS, pa3Max, TUCIIePCHsi, CTaHJapPTHOE
OTKJIOHEHHE YHUCJIOBOro HaOOpa; YMEHHE H3BJIEKAaTh, HHTEPIPETUPOBATH
uH(pOpMaIUIO, IPEICTABICHHYIO B TabIMLax, Ha AUarpaMMax, rpaukax,
OTpaXaIOLIyI0 CBOMCTBA PEAIbHBIX MPOLECCOB U SIBJICHUI; MPEACTABIISTH
uHOpMaIlMI0O C TOMOUIbIO TaONMLl M JAMAarpaMM; HCCIIENOBATh
CTAaTUCTUYECKUE JAHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TrpapuuecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; Ipa)uueCcKH UCCIIEI0BATh COBMECTHBIE
Ha0JII0JICHUS C IOMOIIBIO JUarpaMM pacceMBaHUs M JIMHEHHON perpeccuu

YMeHue onepupoBarb MNOHATUSAMM: CIYYaWHBIA OIBIT M CIIy4alHOE
COOBITHE, BEpPOSTHOCTh CIYyYaHOIO COOBITHS; YMEHHE BBIYUCISTH
BEPOSITHOCTh C MCIOJIb30BAaHUEM TIpAPUUECKUX METOJIOB; NPUMEHSThH
(GOpMyJIbl CIOKEHHS M YMHOXEHHUS BEpOSITHOCTEW, (HOpMyYJy MOJTHON
BeposITHOCTH, popMynty bepHymin, koMOMHATOpHBIE (PAKTHl U (POPMYIIBI;
OLICHMBATh BEPOSITHOCTU PEAIbHBIX COOBITHI; YMEHHE OIEepUPOBAThH
NOHATUSIMU: CIy4yailHasg BEJMYMHA, pACIpEJEIeHUEe BEPOATHOCTEH,
MaTE€MaTU4YeCKOe OXHMJAHHWE, IUCIEPCUs U CTaHJApTHOE OTKIOHEHUE
ClydallHOM  BEJIMYMHBI, (PYHKIMM paclpeleseHUus] U  IUJIOTHOCTU
PaBHOMEPHOT0, IOKA3aTEIBHOIO 1 HOPMAJILHOIO PAaCIPENEIICHN; YMEHNE
MCITOJIB30BaTh CBOMCTBA M3YUYEHHBIX PACIpPEACIICHUN I peIeHus 3a/1ad4;
3HaKOMCTBO C MOHATHSIMH: 3aKOH OOJIBLINX YHCEJ, METOAbI BRIOOPOUHBIX
VCCJIEIOBAHNM; yMEHWE IPUBOAUTH IPUMEPBI NPOSBICHHUS 3aKOHA
OONBIIMX YHUCEN B MNPUPOJHBIX M OOILIECTBEHHBIX SIBJICHUSX; YMEHUE
ONEepUpPOBaTh MOHIATUSMHU: COUYETAHUE, TIEPECTAHOBKA, YHUCIO COYETaHU,
YUCJIO  TEpecTaHoBOK; OuHOM  HbIOTOHa; ymMeHHWE  IPUMEHSTh
KOMOMHATOpHbIE (PAKThl U PACCYKACHUS AJIs PEIICHMs 3a7a4; OLECHUBATh
BEPOSITHOCTH PEAbHBIX COOBITHI; COCTABIIATh BEPOSATHOCTHYIO MOJIENb U
MHTEPHPETUPOBATH NOJYUCHHBIA PE3YJIbTAT

YMeHue onepupoBarb IOHATHUSAMH: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJIA, IUIOCKUH yroJ, ABYyTPaHHBIN
YTOJl, TPEXTPaHHBIN YIOJI, CKPEIUBAIOIINECS MPSMBIE, MAPAIIEILHOCTD U
IIEPIEHINKYJIAPHOCTD IPSIMBIX U INIOCKOCTEH, YTOJI MEXIY IPSIMBIMU, YT OJI
MEXKy IPSIMOM U INIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSTHUAE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY NMPAMBIMH, PACCTOSTHUE MEXKIY
IJIOCKOCTSIMM; YMEHHE MCIIOJIb30BATh NPU PEUIEHWU 33a4 HW3YyYCHHBIC




Kon
NpOBEpPsIEMOro
TpeOOBaAHMS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJibTATAM OCBOECHUS
OCHOBHOI1 00pa30BaTeJIbHON MPOrPaMMBbI CPeIHEr0 0011ero
o0pa3oBaHus

(bakThl U TEOpPEMbl IIITAHUMETPUHN; YMEHUE OLIEHUBATh pa3Mephbl 0OBEKTOB
OKPY’KAIOLIEr0 MHUpa; CTPOUTb MATEMAaTHYECKHE MOJEIH C MOMOILIBIO
FEOMETPUYECKUX TOHATUNM M BEJIMYMH, PEIIATh CBA3aHHBIE C HUMU
[IPAKTUYECKUE 3a0a4l
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YMeHHEe ONepupoBaTh MOHATHIAMU: IUIOMAAb (GUTYpPBI, 00BEM (UTYPHI,
MHOT'OIPDaHHHK, MPAaBWJIbHBIA MHOTOIPAaHHHMK, CEYCHHWE MHOTOTPaHHHKA,
KyO, TapaulelenuIea, Nnpu3Ma, NUpamMuiaa, (Gurypa ¥ TOBEPXHOCTb
BpaIrieHus, MWINHAP, KOHyC, Imap, cdepa, miomans chepsl, TUIOMAIb
MOBEPXHOCTH THPaMUIbI, MPU3MbI, KOHYyca, MFMJIMHIAPA, O00BEM KyoOa,
IPSIMOYTOJIBHOTO MapalIesieuIe1a, MAPaMUAbl, TPH3MBI, [HIHHIpA,
KOHyca, mapa, pa3BEPTKa MOBEPXHOCTH, CCUYCHHS KOHYCa WM IIWJIMHIPA,
napajyieIbHbIe OCH  WJIM OCHOBAaHWIO, CEUEHHWE Iapa, IUIOCKOCTb,
Kacaromiasics cdepsl, MWIMHApPA, KOHYyCa; yMEHHE CTPOHUTHh CCUYCHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (DUTYpHI M TIOBEPXHOCTH
BpAIllCHUs, UX CEUCHHSI, B TOM YHCIIC C TIOMOIIBIO JICKTPOHHBIX CPEJICTB;
YMCHHE MPUMEHITh CBOWCTBA T€OMETPHUYECKUX (PUTYp, CAMOCTOSTEIBHO
(GbopMyIMpPOBaTh ONPEICIICHUS U3Y9aeMbIX (PUTYP, BEIIBUTATh THIIOTE3bI O
CBOMCTBAaX W MpPHU3HAKAaX T€OMETPUYECKHX (GUTYp, OOOCHOBHIBATH HIIH
ONpOBEpraTh HWX; YMEHHE TPOBOAUTH KIACCUPUKANUIO QUTYp IO
pa3IMYHBIM TPHU3HAKaM, BBITIOJHATH HEOOXOJUMBIC JIOMOJHUTEIbHBIC
OCTPOCHUS
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YMeHue omnepupoBaTh IMOHSATUSIMHU: JBW)KCHHE B  IPOCTPAHCTBE,
napajuIebHBIA TMEPEeHOC, CUMMETPHS Ha TJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUEe NON00Ms, MOA0OHbIE (UTYpBI; YMEHHE
pacro3HaBaTh paBHbIE M IMOJ0OHBIE (PUTYpPHI, B TOM 4YHCII€ B IPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCII0JIb30BATh F€OMETPUUYECKHUE OTHOIICHUS MTPU
pellleHnu 3a/ay; HaXxOJUTh I€OMETPUYECKHE BEIMYMHBI (JIMHA, YTOJ,
TI0AaL, 00BEM) MPHU PEIICHUH 3a/1ad U3 APYTHX YYEOHBIX MPEAMETOB U
U3 PEaJbHOM KU3HU; YMEHHUE BBIYUCIATH I'€OMETPUUYECKUE BEIMYUHBI
(IMHA, yroia, Mmiow@anb, O0bEM, IJIOLIAAb MOBEPXHOCTH), HCIOJB3YS
U3yYeHHbIE (OPMYINBI M METOJIBI, B TOM YHCJE: TUIOMIAAb MOBEPXHOCTH
NUPaMHJIbI, TIPU3MBI, KOHYCa, HWIMHJpA, MIomaas chepbl; 00bEM KyOa,
NPSIMOYTOJIPHOTO  MapajulesienuIiea, MUPAMUJbI, TPHU3MbI, WIAHAPA,
KOHYCa, 111apa; YMEHUE HAXOAUTh OTHOLIEHHE 00bEMOB OJJOOHBIX (HUTYD
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YMeHue ornepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAs CUCTEMa KOOpPJHUHAT,
BEKTOpP, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOpPA Ha YHCIO, PAa3JOKEHHE BEKTopa Mo 0Oa3ucy,
CKQJISIPHOE MPOU3BEACHUE, BEKTOPHOE MPOU3BEACHHUE, YIOJI MEXKIY
BEKTOpaMU; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U KOOPIAUHATHBIN METO.
JUTSI pEIICHHS] TEOMETPUYECKHX 3a7a4 1 33729 APYTHX YU4eOHBIX MPEIMETOB

13

YMeHue BeIOupaTh MOAXOAIINN METOT SISl PEIICHUs 3aa4K; TOHUMaHKE
3HQYMMOCTH MAaTE€MaTUKH B H3YyUYCHUH MPUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHWM; YMEHHUE pPAaClO3HABAaTh MPOSIBICHHE 3aKOHOB




Kon IIpoBepsiemble TPeOOBAHUS K NMPeIMETHBIM Pe3y/IbTATAM OCBOCHUS
NpoBePSIeMOro OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI CpPe/IHEro 0011ero
TpeOOBaHUA o0pa3oBaHus

MAaT€MaTUKHU B HCKYCCTBE, YMEHUE NPUBOJIUTH IPUMEPBI MATEMATUYECKHUX
OTKPBITUN POCCUMCKON U MUPOBOW MATEMATUYECKOW HAYKHU

IHEPEYEHbD 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 [Ywucia v BEIYHCIICHUS
1.1 |HarypanbHbie U 11enbie uncina. [Ipu3Haku 1eIuMOCTH HEJbIX Yncel
Panmonanbabeie yuciaa. OOBIKHOBEHHBICE M JIECSITHYHBIE JpOOU, MPOILICHTHI,

12 OECKOHEYHbIE NEPUONYECKUE IPOOU

13 ApudpmeTnueckuii KOpeHb HaTypaJIbHOH creneHu. JlelicTBus ¢ apudMeTnyecKuMu
KOPHSIMHM HaTypaJbHON CTENEHU

14 Crenenp ¢ mensiM mokaszareneM. CTemeHb C palioOHaIbHBIM MOKA3aTEIIEM.
CBONCTBA CTENIEHU

15 CuHyc, KOCMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

apKTAHTE€HC YMCIOBOTO apTyMEHTa
1.6 |Jlorapudwm uucna. JlecaTuunplie U HaTypaJIbHbIC JOrapr(hMBbI
HeiictButenpHble uMcia. Apudmernyeckue ornepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 |uncnamu. [lpubnmxEHHBIC BBIYUCICHUS, TMpaBUia OKPYIJICHHS, NPUKUAKA U
OIICHKA PE3YyJIbTaTa BbIYUCICHUN
1.8 |IIpeoOpa3oBaHue BhIpaKESHUN
1.9 |KommuiekcHble yncia
2 | YpaBHEHUs U HEpABEHCTBA
2.1 |Llensie u 1poOHO-paIiOHATHHBIC YPABHEHUS
2.2 |UppannoHasibHbIE YpaBHEHHSI
2.3 |Tpuronomerpuieckrue ypaBHEHHS
2.4 |llokasarenbHble U JIOTapu(PMUUECKUE YPABHEHHS
2.5 |[Lensie u 1poOHO-paIioOHaIbHBIC HEPABEHCTBA
2.6 |UppanmonanbHbie HEpaBEHCTBA
2.7 |llokasarenbHble U JIoTapudMUUecKue HEPaBEHCTBA
2.8 | Tpuronomerpruyeckrue HEPaBEHCTBA
2.9 |CucteMbl U COBOKYITHOCTH YPAaBHEHHUI 1 HEPABEHCTB
2.10 |YpaBHeHUsI, HEpAaBEHCTBA M CUCTEMbI C TApAMETPAMHU
2.11 |Marpwuiia cucteMbl JJMHEHHBIX ypaBHEHUH. OTIpeieTuTeIh MAaTPUIIBI
3 | Dyskuuu u rpaduku
31 @OyHkus, cnocoOwl 3aganus ¢pyHkuuu. ['paduk QyHkuuu. B3aumuo oOpaTHble
bynkuuu. Yétuele u HeuéTHble hyHkuuu. Ileprnoanyeckue yHkmu
OO6nacth ompenenaeHUuss U MHOXECTBO 3HaueHuM ¢yHkuuu. Hynum ¢yHkuumu.
[TpoMexXyTKH 3HAKOMOCTOSHCTBA. [IpOoMEXYTKM MOHOTOHHOCTH (DYHKIIHH.

3.2




Kon

IIpoBepsieMblil 3JIEMEHT COAePKAHUA

Makcumymbl 1 MUHEMYMBI (QyHKIMA. Haunbonbpiiee W HauMeHbIEe 3HAYCHUE
GYHKIIMHA HAa TPOMEKYTKE

CreneHHass (yHKIUSI C HATypaJbHbIM W LEJbIM MoKazaTesneMm. EE cBoiicTBa u

3.3 . .
rpaduk. CBoicTBa U rpauk KOpHs N-Oi CTENEHU
3.4 |Tpuronomerpuueckue GyHKIIMM, UX CBOUCTBA U IpadKu
3.5 |llokasarenpHas u gorapudmMudeckast GyHKIIMN, UX CBOWCTBA U rpaduKH
36 Touku paspsiBa. AcuMnToTsl rpadukos ¢pyHkiuil. CBoiicTBa QyHKIUH, HEMPEPHIB-
HBIX Ha OTPE3Ke
3.7 |llocienoBaTenbHOCTH, CIOCOOBI 3aAaHMs OCJIE0BATEIHLHOCTEN
3.8 |Apudmernyeckas u reomerpuueckas nporpeccun. @opmyiia CIOKHBIX TPOLEHTOB
4 |Hayayia MaTeMaTHUECKOTO aHAIN3a
4.1 |ITpousBoxnas dyakimu. [Tpon3BoaHbIC dIeMEHTAPHBIX QYHKITAN
[IpumeHneHnue MPOU3BOAHONW K HCCIENOBAHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 |akctpemymbl. HaxoxieHre HauOobIlero 1 HauMEHBIIET0 3HaUYeHUs (PYHKIIUU Ha
OTpe3Ke
4.3 |IlepBooOpaznas. MHTErpan
5 |MHoXecTBa U JIOTHKA
5.1 |MHoxkecTBO, onepanu HaJ MHOKecTBaMH. Jlnarpammsl Ditsiepa — Benna
5.2 |Jloruka
6 |BeposATHOCTH M CTATHCTHKA
6.1 [OnucartenbHasi CTATUCTHKA
6.2 |BeposTHOCTD
6.3 |KomGuHaTopuka
7 |T'eometpus
7.1 |®Durypsl Ha IOCKOCTH
7.2 |IlpsiMbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE
7.3 |MHororpaHHUKH
7.4 |Tena n nOBEPXHOCTH BPAIICHHUSI
7.5 |KoopauHaThl U BEKTOPbI




