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HOACHUTEJIBHAA 3AIIMCKA

['eomerpust siBnsieTCs OAHMM M3 0Aa30BBIX KypCOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, TaK KakKk O0O€CHe4YMBaeT BO3MOXKHOCTh H3yYEHHUS
JUCUUIUIMH ~ €CTECTBEHHO-HayYHOW  HANpaBJIE€HHOCTM W MPEIMETOB
TYMaHUTAPHOTO 1uKJIA. [TockonbKy JIornueckoe MblIeHHe, (hopMupyeMoe npu
U3yYeHUH  OOYyYalolMMHUCA  TOHSATHUHUHBIX  OCHOB  TE€OMETPHUM,  IpH
JI0Ka3aTeNIbCTBE TEOPEM U MOCTPOCHUM LIETIOYKH JIOTUYECKHUX YTBEPKICHUN MTPU
pELIEHNN T€OMETPUUYECKUX 3a]1ay, YMEHHUE BbIIBUTATh U ONPOBEPIaTh TUIIOTE3bI
HEMOCPEJCTBEHHO MCIMOJIb3YIOTCS MPHU PEIICHUH 3a/1ad €CTECTBEHHO-HAY4YHOIO
LMKJIA, B YACTHOCTU (PU3UUECKUX 3a]ad.

Ilenp ocBoeHMs mporpammbl yuyeOHoro kypca «l'eomerpusi» Ha
yrayON€HHOM  ypOBHE —  Pa3BUTHE  WHIAUMBUIYAIbHBIX  CIIOCOOHOCTEH
oOyyJaronmxcst Ipy M3YYEHUU TE€OMETPUU, KAK COCTABIISIONICH MpeAMETHOU
obnmactu «MaremaTtuka U MHPOPMATHKA» yepe3 O0eCleUueHHE BO3MOXKHOCTH
OpUOOPETEHHS] U UCIOJIb30BaHUs OoJiee TIIyOOKHX I'€OMETPUYECKUX 3HAHUM U
NEUCTBUN, CHEUU(PUUYHBIX TE€OMETPUHM, M HEOOXOAMMBIX [UISl YCIEUIHOTO
npoeCCUOHAILHOTO  00pa30BaHMs,  CBSA3AHHOIO C  HUCIOJb30BaHUEM
MaTE€MaTUKH.

[TpropuTeTHBIMHM 3aa4aMHl Kypca F€OMETPUHM Ha YIIIyOJIEHHOM YpOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacUIMpeHHe MPEACTABICHUSI O TEOMETPUM KaK YaCTU MUPOBOU KYJIbTYpPHI
1 GOPMHUPOBAHNE OCO3HAHUS B3aMMOCBSI3H T€OMETPUHU C OKPYIKAIOIIUM MUPOM;

(bopMHpOBaHUE MPEACTABICHHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak O
BKHEUIINX MAaTEMAaTUYECKUX MOJENSIX, MO3BOJISIONIMX OMHMCHIBATh U M3y4daTb
pa3Hble SIBJICHUSA OKPY>KAIOLIEro Mupa, 3HAHWE MNOHATUHHOrO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca FreOMETPHH;

dbopMHpOBaHME  yMEHUS  BIAJETh  OCHOBHBIMU  MOHATUAMH O
IPOCTPAHCTBEHHBIX (PUT'ypax MU MX OCHOBHBIMH CBOMCTBaMH, 3HaHHUE TEOPEM,
dbopMya U yMEHHE UX NPHUMEHSTh, YMEHUS J10KA3bIBaTh TEOPEMbI U HAXOJUTh
HECTaHAapTHbIE CLIOCOOBI pElIeHUs 3a/1a4;

dbopMHpOBaHUME YMEHHS paclio3HaBaThb HAa 4YEpTEkKax, MOJEISIX U B
pealbHOM MHUPE MHOTOIPAHHMKM M Tella BpallleHHs, KOHCTPYHUPOBATh
r€OMETPUYECKHUE MOJEIIH;

(dbopmHpoBaHue MOHUMAaHUs BO3MOXHOCTH aKCHOMAaTUYECKOTO
NOCTPOEHUSI MaTEeMaTHYECKUX TeOopHuil, (OPMHUPOBAHHE TOHUMAHUS POJIH
AKCHMOMATHUKH MPY MPOBEJIECHUH PACCYKICHUN;

(dbopMHpOBaHUE YMEHHMS BJIaJIETh METOJIAMU JOKA3aTEIbCTB U AJITOPUTMOB
pELIeHUs, YMEHUSI UX MPUMEHATh, MPOBOAUTH JOKA3aTEIbHbIE PACCYKICHUS B
XOJIe PEIICHHs] CTEepPEOMETPUYECKMX 3a7ad M 3aJad C [PaKTUYECKUM
comepkaHueM,  (GOpPMHpPOBAHME  TMPEACTABICHHS O  HEOOXOAUMOCTH
JIOKA3aTeNbCTB MPU OOOCHOBAHMM MATEMAaTHUYECKUX YTBEPXKICHUH U POJIU
AKCHMOMAaTHKH B MPOBEJICHUU JEAYKTUBHBIX PACCYKICHUU;

pa3BUTHE W COBEPUICHCTBOBAHUE MHTEIUIEKTyaIbHBIX W TBOPYECKUX

crocoOHocTel oOyuarommxcs, MO3HABATEILHOU aKTUBHOCTH,
UCCIIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTH MBIIUICHUS], UHTEPECa K U3yUYCHUIO
TCOMETPHH;

dbopmupoBaHue (yHKIIMOHATBHOMN rPaMOTHOCTH, pEeNEeBaHTHOU

TEOMETPUMU: YMEHUS PACHO3HABATh MPOSBICHUS T€OMETPUUYECKUX ITOHATHUH,
O00OBEKTOB M 3aKOHOMEPHOCTEW B pEaJbHBIX >KMU3HEHHBIX CHUTYyallUsX W IpU
U3YYEHUU JIpYTUX YYeOHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH H



3aKOHOMEPHOCTEM, MOJIETUPOBAHUS PEANbHBIX CUTyallMil, HCCIEeI0BaHUS
NOCTPOEHHBIX MOJIEIEH, HHTEPIPETALMU OJIYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIepKaTeIbHBIMU JTUHUSAMU y4eOHOro Kypca «l'eomeTpusi»
B 10-11 xmaccax sBisttores: «lIpsmble M TIOCKOCTM B NPOCTPAHCTBEY,
«MHuororpanaukn», «Tema BpameHus», «BeKTOpsl W  KOOpPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
HOHATUSMI», PEIEBAHTHBIMU F€OMETPUU Ha YriayOJIEHHOM ypOBHE 0Oy4YeHUs B
10—11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JUHUSAM y4eOHOTO Kypca,
a (QopMHUpOBaHUE JIOTMYECKUX YMEHUU pacnpelessieTcsi He TOJbKO IO
colepKaTellbHbIM JIMHUSAM, HO M 1o roaam oOydenus. CopaepxkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
denepasibHOM padoyeil MporpaMmbl, paclpeieIEHHbIM 0 TojlaM OO0y4eHUs,
CTPYKTYPUPOBAHO  TakMM  o0Opa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
IPUHIUIHAIBHBIM BOIpOcaM o0ydaroluecs: o0pamaiich HEOAHOKPATHO. DTO
NO3BOJISIET OpPraHU30BaTh OBJAJCHUE TE€OMETPUUYECKUMHU TMOHATUAMH U
HABbIKAMM TOCJIEIOBATENIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPUHILIMIA
IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIOYaTh B OONIYI0 CHUCTEMY
F€OMETPUYECKUX MPEACTABICHUN OOyYaromMXCs, paclupsiss W yriyounss ee,
o0pa3ysi MPOYHbIE MHOYKECTBEHHBIE CBS3H.

Ilepexoa K M3y4EHUIO FEOMETPUHU Ha YIriayOJEHHOM YPOBHE MO3BOJISIET:

co3marh ycioBuss s auddepeHunanuu  oOy4deHUs, OCTPOCHUS
WHIAUBUIYAJIbHBIX 00pa30BaTelIbHbIX IpOrpaMM, OOeCreyuTh YriyOn€HHOe
U3YYEHUE T€OMETPUM KaK COCTaBIIsAOIEH yueOHoro npeamera «MareMaTukay;

NOJTOTOBUTh OOYYAIOLIMXCS K MPOJOJIKEHUIO HM3YUYEHUST MAaTEMaTUKH C
y4€TOoM BbIOOpa Oyayiei mpodeccuu, obecreurBasi MPEeMCTBEHHOCTb MEXKITY
001KUM ¥ pohecCuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «l'eomerpusi» Ha yriiyOJIEHHOM YypOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kiacce —
102 gaca (3 yaca B HefieINIO).



COIAEPKAHUE OBYUEHUA
10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TMOHATUSA CTEpeOMETpUU. Touka, TMpsMas, IIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM MOCTPOCHHHM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3anmHoe pacrnosnokeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOLIUECH,
napajulesibHble W CKpenuBaronmecs npsmble. [Ipu3Haku CkpelmmBaromuxcs
npsaMbIX. [lapaymenpHOCTE HPSMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napajujiesibHble MpsMble B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPAMBIX,
NapajuIeIbHOCTh NPSAMOM M IUIOCKOCTH. [lapamnensHoe W LEHTPAIBHOE
IPOEKTUpOBaHUEe, n300paxeHue Guryp. OCHOBHbIE CBOMCTBA MapalI€IIbHOIO
npoeKkThupoBanus. M3o00paxkeHue ¢Guryp B napaiedbHOM NPOEKUUHU. YTIIBI C
COHANpPABIICHHBIMU CTOPOHAMH, YIOJl MEXAYy HpSIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEW:  MapajyielbHbIE  IJIOCKOCTH,  CBOWMCTBA
napajieNbHbIX IIockocTeil. Ilpocrelimme mnpocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTH: TE€TPajdap, NapaJICIICIHIIE], IOCTPOCHUE CCUCHHM.

[TepneHANKYJIAPHOCTh NPSIMOM U INIOCKOCTH: NEPHEHAUKYJIIPHBIE MPSIMbIE
B IPOCTPAHCTBE, MPSAMbIE MapauIeIbHbIE U NEPHEHAUKYIISAPHbIE K IIOCKOCTH,
OPU3HAK NEPHEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, T€OpemMa O MpsIMOi
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKHA JIO0 IUIOCKOCTH,
paccTostHUE OT MNPSMOM A0 IJIOCKOCTH, MPOEKUHSI (PUTYphl HA IUIOCKOCTb.
[lepneHAuKyJIApHOCTh IUIOCKOCTEH: MpPU3HAK NEPHEHAUKYJISIPHOCTH JBYX
mIockocTer. Teopema o TpEX MepHeHIUKYISIpax.

VYTIbl B IPOCTPAHCTBE: YIoJl MEXIY NPAMON U IIOCKOCTBIO, ABYTPAHHBIM
yroJl, JIMHEWMHBIM YroJl ABYIPAHHOrO yria. TpEXrpaHHbli U MHOTOTPAaHHBIC
yribl. CBOMCTBA INIOCKMX YIVIOB MHOIOrpaHHoro yria. CBOWCTBA IUIOCKHX U
JBYTPAHHBIX YIJOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHUHYCOB IS
TPEXIPAHHOIO yIJa.

MHororpanHuKu

Bunbl MHOrOrpaHHUKOB, pa3BEpTka MHOrorpanHuka. [Ipusma: n-yrosbHas
npu3Ma, MpsMas UM HAaKJIOHHAs MpPU3MbI, OOKOBas W IOJHAs IMOBEPXHOCTH
npusMmsl. [lapamnenenunes, NpsAMOyroJIbHbIM MMapajuIeNeUIe] U €r0 CBOMCTBA.
Kparuaiimine nyTH Ha IOBEpXHOCTM MHOrOrpaHHuka. Teopema Oinepa.
ITpoctpancTBenHas Teopema Iludaropa. Ilupammupa: n-yrospHas nupamuja,
npaBuwibHas U yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX I'paHEi
npaBUWIbHOW nupaMubl. [IpaBuIbHbIE MHOTOTPAHHUKH: MPAaBUIIbHAS MPU3Ma U
npaBWibHAs MUpPaMKIa, NPAaBWIbHAS TPEyrojibHAs MUPAMHUAA W TPABUIbHBINA
TeTpa’ip, Ky0. IlpeacraBieHne O NpaBUIBHBIX MHOTOIPAaHHHUKAX: OKTadJIp,
JNOJEKadIp U UKOCAdIpP.

Bbluucnenve 31€MEHTOB MHOTOIPAaHHHUKOB: pEOpa, AMArOHaJIM, YTJIBI.
[Tnomans OOKOBOW IMOBEPXHOCTH U IMOJHOW IMOBEPXHOCTU MPSMON NPHU3MBI,
IUIOLAJAb OCHOBAaHWW, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABWIBHOW NHPAMHU/IBI,
TeopeMa O IUIOMIAIN YCEUEHHOW MTUPaMU/IBI.

CuMmMmeTpus B NPOCTPAHCTBE. JIEMEHTbl CHUMMETPHM IPaBUIbHBIX
MHOTOrpaHHUKOB. CHMMETpUs B MPAaBUIBHOM MHOTIOIPAHHHUKE: CHUMMETPHUS



napajuiesienune1a, CUMMETPUS MPAaBUIBHBIX MPHU3M, CUMMETPUS MPaBUIbHOU
OUPaMUIbIL.

BekTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPHI KOJUIMHEAPHBIC, COHANPABICHHBIE W IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOpbl. PaBeHCTBO BeKTOpOB. JIEMCTBHUS € BEKTOpPAMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKHUX BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha 4ucino. CBOMCTBA CIOXKEHHMS BEKTOpOB. CBOWCTBA YMHOXEHUS
BEKTOpa Ha 4ucno. Ilonatne  koMIulaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUTaHApHOCTH TpEX BekTopoB. [IpaBuno napamenenunena. Teopema o
PA3JIOKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTOopam. lIpsMoyronpHas
cucTeMa KoOopAuHaT B IpocTpaHcTBe. KoopaunaTel BekTopa. CBsA3b MEXAY
KOOpAMHATAMHA BEKTOpPa M KOOPAMHATAMM TOYEK. YTOJ MEXKIy BEKTOPAMH.
CraysipHOE IPOU3BEACHUE BEKTOPOB.
11 KUIACC

Tesa Bpamenust

[ToHsTHSA: UMIUMHAPUYECKAsT MOBEPXHOCTb, KOHUYECKAs I1OBEPXHOCTb,
cepuyeckas MOBEPXHOCTh, OOpa3ylolue MOoBepXHOCTe. Tena BpallleHUA:
HWIMHIAP, KOHYC, YCE€UEHHBIA KOHYC, cdepa, map. B3aumHoe pacnosioxeHue
cheppl M TMIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpalleHMs Ha IIOCKOCTU. Pa3BépTka unnuuapa u konyca. CummeTpust cpepsl 1
niapa.

O06BbéM. OcHoBHBIE cBoHMcTBa 00BEMOB Ten. Teopema 00 00bEME
IPsIMOYTOJIBHOTO Tapajienenunena u cieactsus u3 He€. OObEM NpsAMOil u
HAaKJIOHHOW MpU3MBbl, LWIHHIpa, NUpaMujbl U KoHyca. OObEM mapa u
1apOBOr'0 CErMEHTA.

KoMOuHnanuu Ten BpauieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B
HWIMHAP, omnucaHHas okoso uuinuHapa. llepeceuenue cdeppl u mapa ¢
miockocThio. Kacanue mapa u cepsl mnockocTsio. [ToHsiTHE MHOrOrpaHHUKa,
OMHMCAHHOTO OKOJIO c(ephl, cepbl, BIMCAHHOW B MHOTOIPAHHHK WJIU TEJO
BpAalllCHMS.

[1nomanps MOBEPXHOCTH HWJIMHJPA, KOHYCA, IJI0IIaab cPepsl U e€ yacTeil.
[TogoOue B mpoctpanctBe. OTHOIIEHHE O0BEMOB, MIOHIAJCH MOBEPXHOCTEH
nonooHsIx Quryp. [IpeoOpa3zoBanue nonodus, romoTeTus. Pemienue 3anay Ha
IIJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHU MHOTOIPAHHMKOB W TEJ BpalICHUS: CEYEHUs
mnHApa (MapauiebHO W MEPHEeHIUKYJISIPHO OCH), CEUEHUs KOHyca
(mapasuieNbHbIE OCHOBAHHUIO M MPOXOJSUIME Yepe3 BEpPIUMHY), CEYEHUs Liapa,
METO/Ibl MOCTPOEHUSI CEYEHUH: METOJ  CIIEJIOB, METOJ BHYTPEHHEro
IIPOEKTUPOBAHMUSI, METOJI IIEPEHOCA CEKYIIEN TUIOCKOCTH.

BeKkTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

Bektropel B mpoctpancTBe. Omnepanmu Haja BeKTopamu. BekrtopHoe
YMHOXEHHE BEKTOpOB. CBOMCTBAa BEKTOPHOTO YMHOXeHUs. lIpsMoyronpHas
cucTteMa KoopauHaT B mpocTpaHcTBe. KoopaunaTtsl BekTopa. Paznoxxenue
BeKTOpa 10 0Oasucy. KoopAuMHATHO-BEKTOPHBI METOA TMpU  PEIICHUH
r€OMETPUYECKUX 3a]1aY.

J/{BH:KeHHMsI B IPOCTPAHCTBE

JIBixenust npoctpanctBa. OtoopakeHus. J[BuKeHUs U paBEHCTBO (QUTYP.
OOmue cBoiicTBa ABWXKEHUM. Buabl JBUXKEHUN: NapalieNbHbIA TEPEeHOC,



IIEHTPAJIbHAsT CUMMETPHS, 3epKaJIbHAsI CUMMETPHS, TTIOBOPOT BOKPYT MPSMOIA.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHLb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BOCIIUTAHME:

c()OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MNO3MUMK  oOOydyaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOIIECTBA, IPEACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SIBJICHUMH,
IpoLeAyp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JIPYyTro€), yMEHHUE
B3aMMOJIEHCTBOBATh C COLMAJIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
(GYyHKUMAMH U Ha3HAYECHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpaXJaHCKOM UJICHTUYHOCTH, YBAKCHUS
K MPOILJIOMY U HACTOSIIEMY POCCUIICKOM MaTEMAaTUKH, IEHHOCTHOE OTHOIICHHE
K JOCTHKEHHUSAM POCCHMCKHX MATEMAaTUKOB U POCCHUHWCKOM MAaTeMaTHYECKOU
IIKOJIbI, MCIOJIb30BAHUE ATUX JOCTHKEHHA B JPYrMX HAyKax, TEXHOJIOTHSX,
chepax YKOHOMHUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HaHHE JyXOBHBIX LEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOIO IOBEACHHS,
CBA3AHHOIO C MPAKTUYECKUM [PUMEHEHHEM JOCTH)KEHUW HayKu U
NEeSATENbHOCThIO YYEHOT0, OCO3HAaHHWE JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO Oy AyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHUE K MHpPY, BKIIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, peleHuu, paccyXIeHUH,
BOCHIPHUMMYHMBOCTh K MAaTEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTh YMEHHS NPHUMEHATh MATEeMAaTHYECKHE 3HAHHUS B
UHTEpEecax 3J0pOBOro M Oe3omacHOro oOpaza KU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBbIO (3710pOBOE NUTaHUE, COaJaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PEryJsipHasl PU3NUYEcKasi aKTUBHOCTH), (prusnyeckoe
COBEPILIEHCTBOBAHUE npu 3AHITUIX CIIOPTUBHO-03/J0POBUTEIBHOM
JEeSATENbHOCTHIO;

6) TpynoBoe BocnnuTaHUE:

TFOTOBHOCTh K TpyAy, OCO3HAHHWE LEHHOCTH TPYIOJIOOMs, HMHTEpPEC K
paznuyHbIM  cepaM  Npo(ecCHOHATBHON  AESITENBHOCTH, CBA3aHHBIM C
MaTEMaTUKOW U €€ MPUIOKEHUSMH, YMEHHE COBEPILATh OCO3HAHHBIA BBIOOP
Oynymieit npodeccuu W peaanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHbI,
FOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUIO HA MPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELLICHUHU MTPAKTUYECKUX 3a]1a4 MaTEMaTH4YECKON HApaBJI€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, NOHHUMAaHHUE BIUSHUS
COLIMAJIBHO-DKOHOMHYECKUX  MPOLIECCOB HA  COCTOSIHME TMPUPOJHON H
COLIMAJIBHOM Cpelbl, OCO3HAHHME TIJI00AJIBHOTO XapakTepa H3KOJIOIMYECKHX
npo0sieM, OpUEHTALMSI Ha TPUMEHEHUE MaTEMaTHYECKUX 3HAHUUM JIJIsl pelueHus
3aJ1a4 B 00JaCTH OKPY’KaIOIIEH CpeJibl, IUNITAHUPOBAHUE MOCTYIIKOB U OLEHKH MX
BO3MOXHBIX MOCJIEJICTBUM JIJIsl OKPYXKAIOLIEH CPEeJibl;



8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOIIECTBEHHOW TMPAKTUKU, TTOHUMAHUE
MaTeMaTUYeCKOM HayKd Kak c(epbl uemoBeYeCKOW IesTeTbHOCTH, ITANoOB €&
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTHUS I[MBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MaTeMaTUYECKOM KyJIbTypOl KakK CpPEJCTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYILIECTBJISITh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANNPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIE y4eOHbIe 1eiicCTBUS

Ba3oBble Jiornyeckue AeiicTBUA:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATUH, OTHOLIEHUH MEXIy MOHATHIMHU, (POPMYIHPOBATH
onpeaeneHus HOHSITHH, yCTaHaBJIUBATh CYILIECTBEHHBIN pPU3HAK
KJaccu(UKauy, OCHOBaHUSA g OOOOIIEHUST U CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTIO aHAIMN3a;

BOCHPUHUMATh, (OPMYJIUPOBATH M  NPEeOOPa3OBBIBATh  CYXKJICHUSA:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh ~ MaT€MaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
IPOTUBOpEYHs B (PaKTax, JAHHBIX, HAOIIOIEHUIX U YTBEPKACHUSX, peiarath
KPUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M IPOTUBOPEUNIA;

JIeNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKIIIOUEHHUI, YMO3aKIIOUEHU 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATEILHO J0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKJIECHUNA (IpsIMbIE W OT NPOTHUBHOIO), BBICTPAaUBaTh APTyMEHTALIMIO,
OPUBOJUTH TPUMEPBl M  KOHTPHPUMEPBI, OOOCHOBBIBaTh COOCTBEHHBIE
CY)KJICHUS U BBIBOJBIL;

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHWs, BbIOMpaThb HauOoyiee TOAXOAAIUMKA C  y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUA:

UCIIOJI30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUA UHCTPYMEHT MO3HAHUA,
(GopMynaMpoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MpoOJIemy,
yCTaHaBJIMBaTh UICKOMOE U JaHHOE, (OPMHUPOBATH TMIIOTE3Y, APTyMEHTUPOBATh
CBOIO [MO3ULINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEJILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHWIO OCOOEHHOCTEHW MaTeMaTU4YeCKOro OOBEKTa,
SABJICHHS, TIPOLECCA, BBISBICHUIO 3aBUCUMOCTEM MEXIy OObEeKTamu,
SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTam
IPOBEIEHHOIO HAOMIOJEHUS, MCCIENOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTUE MPOLECCA, a TAKXKE BBIIBUIATh
IPEANOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBIATh Je(DULIHUTHI MH(OPMAIMKU, JAHHBIX, HEOOXOJIMMBIX IJIsi OTBETa
Ha BOIPOC U JJIs PELICHUS 3a]auH;



BbIOMpaTh  MHGOPMALMIO M3  HMCTOYHUKOB  PAa3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M HMHTEPHIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUOB U (POPM IIPEACTABICHHUS;

CTPYKTYpPUPOBATh UH(POPMALIKIO, MPEACTABIATh €€ B pa3nyHbIX (hopmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaJEXHOCTD uH(popMaun 1o CaMOCTOSITENIBHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHMKAaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1elicTBUSs

Oo0urenue:

BOCIPUHUMATh M  (OPMYyJIHpPOBaTH CYXKIEHUS B COOTBETCTBUM C
YCIIOBUSIMH M LEJISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOKO TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MOSCHEHUS 110 XOJ1y pPELIEHUs
3aJ1a4yi, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJbTaT;

B X0J1€ 00CYKIEHUS 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOsieMbl, pelaeMol 3aJadd, BbICKa3blBaThb WJIEW, HAIICJICHHBIE HA ITOMCK
pELIeHMs], COMOCTABIATh CBOM CYXKJIEHUS C CYXACHUSIMHU APYIHMX YYaCTHHKOB
auanora, 0OHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (hopme
(OopMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAKEHUS;

OPEICTaBIATh  pe3yJbTaThl  pELIEHHUs  3a7auyd,  OKCIEPUMEHTA,
UCCJIEIOBaHUs, MPOEKTA, CAMOCTOSATENbHO BbIOMpPATh (POpMAT BHICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBHUSA

Camoopranusanus:

COCTAaBJISITh IUIAH, aJITOPUTM PEILICHUS 3a7a4i, BBIOUPATh CIIOCO0 peleHus
C y4y€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATh BApUAHTHI PEIIEHUH € Y4ETOM HOBOM
uH(popmaIuu.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJAJCTh HAaBbIKAMHU II03HABATEJbHOW pPEPIEKCUHM KaK OCO3HAHUS
COBEpILAEMbIX JIEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTaTOB,
BJAJETh CHOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yibTaTa
pelieHns: MaTeMaTUYeCKOH 3a1auu;

OPEeIBUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh NpPH PpPELIECHUU
3aJlayd, BHOCUTb KOPPEKTHUBbI B JEATEIbHOCTH HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEId M YCIOBUSAM, OOBSICHATH
OPUYMHBI  JTIOCTHOKEHUS WJIM HEJIOCTHKEHUS PpPe3yJbTaTOB JI€ATEIbHOCTH,
HAXOJUTh OIKUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUIYAJIbHOM padOThl MpU pEUICHUM YYEeOHBIX 3a/ay, MPUHUMAThH LeJb
COBMECTHOI JI€ATENbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW padoThI,
pacnpenesnsaTh BUJIbI padoT, JOroBapuBaThCsa, 00CYk AAaTh MPOLECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B IPyNNOBBIX (hopmax padboThl (00CYyk1eHNsA, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» U WHBIE), BBIIOJHATH CBOK YacTb paldOThl U
KOOPJIMHUPOBAaTh CBOM JEHCTBUSA C JPYTMMH YICHAaMH KOMAaH]Ibl, OLIEHUBATH
KauecTBO  CBOEr0  BKJIaJAa B  OOWMH  NOPOAYKT MO  KPUTEPHUSIM,
c(hOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.



HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca oOyyaromuiicst Hay4uTCsi:

CBOOOJTHO OIEpUPOBaTh OCHOBHBIMU MOHATHSIMHU CTEPEOMETPUU IPHU
pELICHUH 337a4 U TPOBEJACHUHN MATEMAaTHUYECKUX PACCYKICHUN;
NPUMEHSTh aKCUOMbI CTEPEOMETPUUN U CIEACTBUS U3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a/1aY;

KJIACCU(DHUIIMPOBATH B3aUMHOE PACIIONIOKEHUE PSIMBIX B IPOCTPAHCTBE,
IJIOCKOCTEW B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATHh MOHATUSMHU, CBSA3aHHBIMM C yrjaMud B
IPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIY MNPSMON U
MJI0CKOCTHIO;

CBOOOJTHO ONEPUPOBATH MOHATUSAMMU, CBSI3aHHBIMU C MHOTOI'PaHHUKAaMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BUJbl MHOTOTPAHHUKOB (TIpHU3Ma,
nupamuza, NpsMOYroJIbHbIN Napaienenunen, Kyo0);
KJacCU(UIMPOBATh  MHOTOTPAHHUKH, BbIOMpass OCHOBaHUA A
KJ1IaccuuKaIuu;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBA3AHHBIMH C CEUYEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBINIOJIHATh ~ NApaJjIeNbHOE,  LEHTPAaJbHOE W OPTOrOHAJIBHOE
IIPOEKTUPOBaHUE (UTYp HA IUIOCKOCTh, BBINOJIHATH H300pa)KeHUs
(Guryp Ha IIOCKOCTH;

CTPOMTh  CEYEHUS]  MHOTOIPAaHHHUKOB  pa3JIMYHBIMU  METOJIaMH,
BBINIOJIHATH (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PUCYHKOB IHPOCTHIX
00BEMHBIX (pUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUJIOIIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJI C TPUMEHEeHHEM (HOpMYII,

CBOOOJHO ONEpUPOBATh MOHATUSMHU: CUMMETPUS B NPOCTPAHCTBE,
LHEHTP, OCb M IUIOCKOCTb CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh
CUMMETPUH PUTYPBHI;

CBOOOJHO OMEPUPOBATh MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATaM B MIPOCTPAHCTBE;

BBINIOJIHATDH JIEUCTBUS HAJl BEKTOPAMU;

pemarh 3aJayd Ha J0Ka3aTelIbCTBO MaTeMaTUYE€CKUX OTHOUIEHUH u
HAXO0XKJEHUE I€OMETPUUYECKUX BEIUYHH, IPUMEHSISI U3BECTHBIE METObI
OpU PEHICHMH MaTeMaTUYeCKHX 3aJad MOBBIIMIEHHOIO M BBICOKOIO
YPOBHSI CJI0)KHOCTH;

NPUMEHATh MPOCTEUILNE MPOrpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMbl TPH PELIEHUU CTEPEOMETPUUYECKHUX
3ajay;

U3BJIEKaTh, MPeoOpa3oOBbIBATh M HHTEPIPETHPOBATH HMHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypaxX, NPEACTABICHHYIO Ha
YyepTexkax U pUCyHKax;

NPUMEHATh TMOJYYEHHbIE 3HAHWA HAa MPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEAIbHbIE CUTYallUH, PUMEHSTh W3YUYEHHBIE TOHSITHUS
B MpOLECCE IOUCKA PEIICHHUs MaTeMaTU4ecKd CQHOPMYIUPOBAHHON
po0JIEMBbI, MOJIEIUPOBATh PEAJIbHBIE CUTYyallud Ha SI3bIKE T'€OMETPUH,
UCCIIEeI0BaTh MOCTPOEHHBIE MOJEINN C HCII0JIb30BAaHUEM
reOMETPUYECKUX TOHATHUH M TeopeM, ammapara aireOpbl, pelarb



MPAKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJINYMH;

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Tamax Pa3BUTHUSI T€OMETPUU Kak
COCTaBHOM 4yacTu (PyHJIaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K xoniy 11 kiacca oOyyaromuiicst Hay4uTcsi:

CBOOOJTHO ONEpUPOBATh MOHATUSMU, CBSI3aHHBIMU C LAJIUHIPUYECKOM,
KOHUYECKOH M CHEepUYEeCcKOl MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOJIyYEHHUS;

ONepUpOBaTh TMOHSTHSIMH, CBS3aHHBIMM C TEJaMU BpalICHUS:
HMWIMHAPOM, KOHYCOM, c(epoil U mapoM;

pacno3HaBaTh Teja BpalleHus (UWIMHIAP, KOHYC, cdepa W 1ap) u
OOBSCHATH CIIOCOOBI OJIYYEHHMSI TEJl BPAILICHUS;

KJIacCU(UIIMPOBATH B3AUMHOE PACIIOJIOKEHUE CPEPhI U IITOCKOCTH;
BBIYMCIIATh BEJIMYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TE€J BPAILLEHUSA,
O0OBEMBI U TUIOIIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpallCHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO ONEpPUPOBATh TMOHATHUAMHM, CBA3AHHBIMH C KOMOMHALMSIMU
T€Jd BpALIEHHWS W MHOTOIPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B
cdepy 1 OnUCaHHBIN 0KOJI0 cepsbl, cepa, BHcaHHasi B MHOTOI'PaHHUK
WJIM TEJIO BPAILlCHHUS;

BBIUMCIIATh COOTHOUIEHUS MEXAYy IUIOHIAJsIMU TOBEPXHOCTEH U
00BEMaMHU TTOJIOOHBIX TEI;

n300paxaTh H3ydaemble (UTYpHI, BBIMOJHSITH (BBIHOCHBIC) ILJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPALICHHUS;

U3BJIEKaTh, MHTEPIPETHPOBATH U MpPeoOpa3oBbIBaTh MHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypaxX, NPEACTABICHHYIO Ha
YyepTexkax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH NMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMU HAJl BEKTOPAMU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT;
pelarb TeOMETPUYECKHE 3aJadyd Ha BBIYHUCIEHUE YIJIOB MEXIY
NOPSMBIMU M TUIOCKOCTSIMHM, BBIYUCJIEHHE PACCTOSHUA OT TOYKH JI0
IUIOCKOCTH, B 1I€JIOM, HAa MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/1a NP PEIICHUN;

CBOOOJHO ONEpUPOBATh MOHATUSAMHM, CBS3aHHBIMH C JBHUKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKCHHN;

BBINIOJIHATh M300paXEHUs] MHOTOTPAHHUKOB M Tl BpAILECHUSA IpHU
MapaJJIeIbHOM MEPEHOCE, LECHTPAIBHOM CHUMMETPUH, 3EPKAIBHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3zoBaHus MOA00us;
CTPOUTh CEUEHHUS MHOTOIPAaHHUKOB W TeJl BpAIIEHUA: CEYEHUS
HWIMHApa (MapajyielbHO M NEPIEeHIUKYJSIPHO OCH), CEYEHUsl KOHyca
(mapasuiesbHblE OCHOBAHUIO M MPOXOJSILINE Yepe3 BEPUIMHY), CEUEHUS
napa;

UCII0JIb30BaTh METOJAbl IOCTPOCHUSI CEUYECHHI: METOJ CIEJ0B, METO]
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH IMITOCKOCTH;
JIOKa3bIBATh FT€OMETPUUYECKHE YTBEPIKICHHUS;

PUMEHSATh FT€OMETPUUECKUE (PAKThI JUIsl PEIICHUS] CTEPEOMETPUUYECKHUX
3aJlay, IPEeAnoiarallliXx HECKOJbKO I[IAaroB PEIICHMs, €CId YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (opme;



pelarh 3aJayd Ha JI0Ka3aTelbCTBO MATEMAaTHYECKUX OTHOIICHUWA U
HAXOX/JICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOrPaMMHBIE cpeacTna u AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TPU PEUIEHUH CTEPEOMETPUUECKUX
3a/1ay;

MPUMEHATh  [OJYYEHHbICE 3HAHWUS HA T[PAKTUKE: CPAaBHUBATS,
AHAJIU3UPOBATh W OLECHHMBATH pEAJbHBIC CHUTYAllUWd, [PUMEHATH
M3yYECHHBIE TIOHSTHS, TEOPEMbI, CBOMCTBA B IIPOLIECCE MTOMCKA PEIICHUS
MaTeMaTU4ecKu C(OPMYIUPOBAaHHON  MPOOJIEMBbI, MOICIUPOBATH
pealbHbIE CUTYALlMU HA SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOEHHBIC
MOJIENIA C HCIHOJIb30BAHUEM TE€OMETPUUYECKUX TIOHITUA U TEOPEM,
anmaparta aiareOpbl, peliaTh MPAKTUYECKUE 3aJlayd, CBS3aHHbIE C
HAXO0XJCHUEM F€OMETPUUECKUX BEJINYNH;

UMETh MPEACTaBICHUS] 00 OCHOBHBIX 3Tamax Pa3BUTHUSI T€OMETPUU KakK
COCTaBHOM yacTu (pyHJ1aMEeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne Haunmenosanue pasaesiop | Koimiecro yacos DJIeKTpOHHbIe (LM(ppPOBbIE)
n/n U TeM MPOrpaMMbl Bcero KonTpoabHbie padoThI oOpa3oBaTe/ibHbIE peCypPchl
1 BBenenue B crepeoMeTpuio 23 1
) B3anmHoe pacnionoxenue 6 1
MPSIMBIX B IPOCTPAHCTBE
[TapaniaensHOCTh MPSMBIX U
3 IJIOCKOCTEN B 8
MIPOCTPAHCTBE
[lepieHAMKYASAPHOCTH
4 MPSIMBIX U MJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTIuBl ¥ paccTosHUA 16 1
MHororpaHHuKu 7 1
Bekropsl B IpoCTpaHCTBE 12
2 [ToBTOpEHME, 0606H_ICHI:IC u 5 5
CUCTEMATH3alMsl 3HAHUU
OBILIEE KOJIMYECTBO YACOB 102 6
[10 ITPOI'PAMME




11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMporpamMmbl

KoanuyecTBo yacos

Bcero

KonTpoJsbHbie padoThl

duekTpoHHbIe (LM poBbIE) 00pa3oBaTe/IbHbIE
pecypcsbl

AHanuTnueckas
TEOMETpUS

15

IToBTOpEHME,
0000MeHne
CHUCTeMaTH3aIUs
3HaHUH

15

O0BéM

MHOI'OrpaHHHUKa

17

Tena BpaieHus

24

ITnomann
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX
TeN

JIBH>KEHUSA

[ToBTOpEHNE,
00o0011eHne u
CUCTEMATH3ALHSA
3HAHUN

17

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







ITHOYPOYHOE INTAHUPOBAHUME

10 KUIACC
Ne i/ Tema ypoka KoH1ecTEO YACOR JuieKTpOoHHBbIe N (poBbIe 00pa3oBaTebHbIE
pecypchbl
Bcero | KonTpoanHbie padoThl

OCHOBHBbIE TIpaBUIIA
M300pakeHHs Ha PUCYHKE
1 MJIOCKOCTH, MapalIEIbHbBIX 1
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTpE3Ka

[ToHsiTHS cTepeoMeTpurn:
TOYKA, MPsMasi, TNIOCKOCTb,
npoctpaHcTBO. OCHOBHBIE
2 npaBuiia U300pakeHHsl Ha 1
PHCYHKE TJIOCKOCTH,
HapauIeIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

[TonsTHs: epecexaronmecs
MJIOCKOCTH, TEPECEKarOITUecs
npsiMasi ¥ TIOCKOCTb;
MOJIYTIPOCTPAHCTBO

[TonsaTus: nepecexaroumecs
IJIOCKOCTH, MEPECEKArOIINECS
npsiMasi ¥ IIOCKOCTb;
MOJIyITPOCTPAHCTBO




MHororpanHuKH,
N300paxKeHre MPOCTENIINX
IPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHOrorpaHHukKH,
N300paKeHHEe MPOCTEHIINX
IPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIECCTBUS U3 HUX

AXCHOMBI CTECPCOMETPUH U
MEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
TIepBbIC CIICJICTBUS U3 HUX.
CniocoOsI 3a1aHUs IPSIMBIX U
MIJIOCKOCTEM B IPOCTPAHCTBE.
O0603HaueHus PSIMBIX U
IIOCKOCTEH

10

N3o0pakeHne ceueHuit
nUpaMuibl, KyOa U MPU3MBI,
KOTOpBIE ITPOXOJAT Yepe3 UX
pEbpa. N3o0paxkenue
NIEPECEUYCHMS TTOITYYCHHBIX
mockocrel. PackpammvBanue
MIOCTPOEHHBIX CEYECHUN
pa3HbIMM LIBETaMU

11

N300paxenne cedeHuit




MUpaMUIbl, Ky0a U IPU3MBI,
KOTOpBIE TPOXOST Yepe3 ux
pE€opa. N3o0pakeHune
MepeCceYCHMS TIOTyICHHBIX
IJI0CKOoCcTel. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
Pa3HBIMU IIBETAMH

12

N3o00pakeHne ceueHuit
NUpPaMUJbL, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOIAT Yepe3 ux
pé6pa. N3obpaxenue
nepeceyeH sl MoTydeHHbIX
miockocren. PackpammBanue
MOCTPOCHHBIX CEUCHUN
pa3HbIMH LIBETaMU

13

N3o00pakenue ceueHuit
MUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOPBIC ITPOXOJIAT Yepe3 UX
pe€opa. N3o0paxkeHune
MIepeCceYCHHUS ITOTYICHHBIX
iockocTe. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMH LIBETaMU

14

MeTton ciienoB I
MOCTPOECHUS CEUCHUI

15

Meton cnenoB s
MTOCTPOEHUSI CEUCHMUIA.




CBolicTBa nepecevyeHni
HPSIMBIX U IJIOCKOCTEN

16

Merop cienoB ais
MTOCTPOECHUS CEUCHHUIA.
CaolicTBa niepeceyeHnit
IPSIMBIX U IUIOCKOCTEN

17

ITocTpoeHue ceueHuii B
nupamue, Kyoe mo tpém
ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEkKEH 1 3aICh
I1arOB MTOCTPOSHHUS

18

ITocTpoeHue ceueHuii B
nupamue, Kyoe mno tpém
ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXkKEH 1 3aICh
I1arOB MTOCTPOCHHUS

19

ITocTpoeHue ceueHunii B
nupamuze, Kyoe mo Tpém
ToukaM Ha péOpax. Co3znaHue
BBIHOCHBIX YEPTEKEN U 3aIIUCh
raroB MOCTPOCHUA

20

ITocTpoeHue ceueHuit B
nupamuze, Kyoe mno Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEePTEXkKEH U 3amuCh
1aroB MOCTPOCHUA

21

HOBTOpCHI/Ie IJIAaHUMCTPHUH:




Teopema o
HNPOMOPLHHUOHATIBHBIX OTPE3Kax.
[TogoGue TpeyroJbHUKOB

22

IloBTOpEHME ITAHUMETPUU:
Teopema Menenas. Pacuersl B
CEYEHUSAX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IUIAHUMETPHUU U
CTEpPEOMETpUU

23

KonTposnbHas pabota
" AKCHOMBI CTEPEOMETPHHU.
Ceuennus"

24

B3anmHoe pacnionoxxenue
IIPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroiyecs npsmele.
IIpu3Haky CKpenMBarOmMXCs
npsmeIx. [lapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMO
napajuieIbHON JaHHOU
IIPSIMOM, POXOJALIEHN Yepes
TOYKY MPOCTPAHCTBA U HE
JIeXKaIlEel Ha TaHHOU IPSIMOM.
Jlemma o mepeceyenun
napauieJIbHbIX MPSMBIX
IUIOCKOCTBIO




26

[TapamiensHOCTB Tpex
npsMeIxX. Teopema o Tpéx
[IapaJUICIIbHBIX MPSMBIX.
TeopeMa 0 CKpeIMBaAIOIINXCS
IPSIMBIX

27

[TapannensHoe
npoexktupoBanue. OCHOBHBIE
CBOICTBA MapaAIJIETHLHOTO
MIPOEKTUPOBAHHUSI.
N3o0pakeHue pa3HbIX GUTYP
B [TapaJUIEIbHON NPOEKIINU

28

LenTpanbHas npoeKius. Yrou
C COHaHpaBJ'ICHHI)IMI/I
CTOPOHAMU. YTOJI MEXITY
prIMBIMI/I

29

3amayy Ha JOKa3aTeabLCTBO U
HUCCICOOBAHUC, CBA3AHHBIC C
paCHOJ'IO)KeHI/ICM prIMLIX B
MIPOCTPAHCTBE

30

[TonsiTus: napajaebHOCTb
MPSIMOU U TNIOCKOCTH B
npocrpaHctse. [Ipusnak
NapaJuIeIbHOCTH NPSIMOU U
ockocT. CBolicTBa
MapaJUIEIbHOCTH NPSMOU U
IJIOCKOCTH

31

FCOMCTpI/I‘-IeCKI/IC 3aJa4d Ha




BBIYUCIICHUC 1
JI0Ka3aTeIbCTBO, CBA3aHHBIE C
HapajyIeNIbHOCTBIO IPSMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE

32

ITocTpoeHue ceuenus,
IIPOXOJISIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YEPTEXKE U
MapajuieIbHOTO IPyTon
npsiMoil. Pacu€r oTHOIIEHMI

33

[TapamienpHas mpoeKuus,
NpUMEHEHHE /IS TIOCTPOCHUS
ceueHuii kyoa u
napauienenunena. CBoicTaa
napajuleJienunea u Ipu3Mbl

34

IlapajutenpHbI€ INIOCKOCTH.
[Ipu3Haky napaysIenbHOCTH
JIBYX IJIOCKOCTEMN

35

Teopema o0 napayienbHOCTU U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXO/SIIEH Yepe3 TOUKY, He
MIPUHAJICKALLYIO TaHHON
MJIOCKOCTH U CIEACTBUS U3
HEE

36

CBoiicTBa napayjienbHbIX
IJIOCKOCTEM: 0
MapajuIeIbHOCTH MPSAMBIX
NIEPECEUCHUS IPU




MEPECCUCHNU ABYX
napaJuleIbHBIX MIIOCKOCTEN
TpeTbeit

37

CaoiicTBa napamieabHbIX
TUIOCKOCTEH: 00 0Tpe3kax
napauieIbHBIX MPSIMBIX,
3aKJIIOUEHHBIX MEXKIY
napauieIbHBIMU
MJIOCKOCTSIMU; O TIEPECEUCHUHN
NPSIMOM C IBYMSI
napauieIbHBIMH TIOCKOCTSIMHU

38

IloBTOpEHME: TEOpEMA
[Tugaropa Ha MI0CKOCTU

39

IloBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYroJbHUKA

40

CgoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaJienenuneaa

41

Brruncnenue JiMH OTPE3KOB B
Ky0e U MpsIMOYTOJIbHOM
napajieiaenunese

42

[leprieHANKYASAPHOCTD MPAMOI
1 1iockocTu. [Ipu3nHak
NEPHEHANKYISIPHOCTH TIPSIMOM
Y IUIOCKOCTH




43

[lepneHauKyIApHOCTD MPSAMOMN
1 110ckocTH. [Ipu3Hak
NEPIEHIUKYJIPHOCTH IPSIMON
1 TUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOI,
MIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHANKYJSIPHON K
IUIOCKOCTH

45

[Tnockoctu u
HEPIEHINKYIIIPHBIE UM
prIMI)IG B MHOFOl"paHHI/IKaX

46

[Tnockoctu u
NEepPHEHANKYISIPHBIE UM
HpSIMI)IG B MHOFOI‘paHHI/IKaX

47

[lepnieHAUKYIISIp ¥ HAKJIOHHAS.
[TocTpoenue neprneHuKyIsApa
U3 TOYKH Ha IPSIMYIO

48

[lepieHaUKYISIp ¥ HAKIOHHAS.
[TocTpoeHue neprneHuKysapa
U3 TOUYKH Ha MPAMYIO

49

Teopema o Tpéx
NepIICHIUKYIIIpax (psMast 1
obOpaTHas)

50

Teopema o Tpéx
NepIeHuKyIsgpax (npsmast u




oOpartHas)

51

Yron mexny
CKPELIMBAIOIIMMUCS TIPSIMBIMU

52

[Touck nepreHIuKyIIpHBIX
HpHMBIX C ITIOMOIIBHO
MIEPIICHIUKY IS PHBIX
IIOCKOCTEH

53

OproronansHoe
POEKTUPOBAHNE

54

[Toctpoenue ceuenunit kyoa,
HPU3MBI, TPABUIIBHON
NUPaMHJIbI ¢ IOMOIIBIO
OpPTOrOHAJILHOW MPOEKIMH

55

[TocTpoenue ceuenuit kyoa,
IIPU3MBI, IPABUIIBHOU
IIUPAMHUAJIBI ¢ TOMOLIBIO
OPTOTOHAJIBHOMN MPOEKIINHU

56

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH.
IInockocTn cMMMETpPHI B
MHOI'OI'paHHHMKaxX

57

IIpu3Hax
NEPIEHANKYJSIPHOCTH IIPSIMOU
Y TUIOCKOCTH KAaK CIIEZICTBHUE
CUMMETpUU

58

HpaBI/IHBHHC MHOT'OT'paHHUKH.




PacuéTt paccTostHuii OT TOUKH
JI0 IJIOCKOCTH

59

IIpaBunbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOUKH
JI0 IJIOCKOCTH

60

CriocoObl OIyCTHTH
HMEPHEHIUKYIIAPBL:
CUMMETPHUS, CABUT TOUKHU IO
HapajuIeIbHON MPAMON

61

CnBur 1o HenapaJieabHOU
MpsIMOI, U3MEHEHHE
paccTosIHUM

62

KonTtponbHas pabota
"B3zanMHoe pacrionoxxeHue
MPSIMBIX U IIJIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEHME: YroiI MEXKIY
IPSIMBIMU Ha INIOCKOCTH,
TPUTOHOMETPHSI B
IIPOM3BOJIBHOM TPEYTOJIbHHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHME: YO MEXKTY
CKPELIMBAOIIMMUCS TPSIMBIMHU
B IPOCTPAHCTBE

65

['eomeTpuyeckue MeToabl
BBIYMCJICHUA yTIJIa MCXKIY




MMPAMBIMH B MHOTOT'paHHUKax

66

JIByrpanssiii yroa. CBoiCTBO
JMHEWHBIX YIJIOB IBYIPAHHOTO
yriaa

67

IlepnenaukynspHsie
m1ockoctr. CBoiicTBa
B3aUMHO MEPIECHIUKYJISIPHBIX
IIOCKOCTEM

68

[Tpu3nak
NEPIEHANKYIISIPHOCTH
IUIOCKOCTEN; TeopeMa o
IIPSIMOM IEpECEeUEHUs IBYX
IIJIOCKOCTEN
NEPIEHANKYISIPHBIX TPEThEU
IIJIOCKOCTH

69

[IpssmMoyronbHBII
napajuieNienunen; Kyo;
U3MEpEeHHsl, CBOMCTBA
MPSIMOYTOJIBHOTO
napajienaenunena

70

Teopema o araroHanu
MPSIMOYTOJIBHOTO
napajiesenuneaa u
CIICJICTBUE U3 HeE

71

CrepeomMeTrpuueckue u
MPUKJIaTHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aMMHBIM




PacCIoJIOKECHHUEM IIPAMBIX U
INJIOCKOCTH

72

IToBTOpEHMUE:
CKpEILIMBAIOIINECS TPSIMBIE,
napajiC/JIbHbIC IIJIOCKOCTHU B
CTaHAAPTHBIX
MHOI'OIrpaHHHUKax

73

[Tapa napannenbHbIX
IIOCKOCTEH Ha
CerH_[I/IBaIOH_II/IXCH HpHMBIX,
paccTosiHue MEXITy

CKpCIIUBAOINMHUCA ITPAMBIMU

B ITPOCTBIX CUTyalUAX

74

Paccrosiaue oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

75

Brruncnenue paccrosHui
MEXIY CKPEIIMBAIOIIUMUCS
MPSMBIMH C IOMOILBIO
MIEPIICHIUKY IS PHON
IUIOCKOCTH

76

Tpé€xrpanusiii yroi,
HEPABEHCTBA IS
TpeXrpaHHbIX yriaos. Teopema
[Tudaropa, Teopembl
KOCHUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIia




77

OnemMeHTHI chepuyecKoit
TE€OMETPHHU: T€0JIe3UUECKUe
JIMHUY Ha 3emiie

78

KontposnbHas padota "Yribl u
paccrosiHus"

79

Cucremaruzanus 3HaHUN
"MHOrorpaHHMK U €ro
DJIEMEHTHI"

80

[Tupamuaa. Buael nupamu.
[IpaBunpHas nupamuga

81

[Tpusma. [Ipsimast 1 HaKITOHHAS
npu3Msbl. [IpaBunbHas npuzma

82

IIpsiMo¥t mapasenenunen,
MPSMOYTOJIbHBIN
napajuiesienumnesn, Kyo

83

BrlnmyKkiible MHOTOI'paHHHUKM.
Teopema Ditnepa

84

BrlnmyKkiible MHOTOI'paHHHUKM.
Teopema Ditnepa.
[IpaBuibHBIE U
IIOJIyIIPaBUJIbHBIC
MHOTOI'PaHHHUKHU

85

KonTposnbHas pabota
"MHororpaHHuku"

86

ITousrue BCKTOpa Ha
IIJIOCKOCTU U B IPOCTPAHCTBE




87

CyMMa BEKTOpOB

88 Pa3HocTh BekTOpOB

89 IIpaBuno mapannenenurena

90 YMHOKEHHUE BEKTOpa Ha
YHUCIIO
Pa3znoxxenne BexTopa 1o

91 0a3ncy TpEéx BEKTOPOB, HE
JeKalMX B OJTHOM IIIOCKOCTH

92 CkanisipHO€ ITPOU3BEIEHUE

93 Brruucnenue yria mexny
BEKTOPAMH B IIPOCTPAHCTBE

04 IIpocreiiue 3anauu ¢
BEKTOpaMHU

95 [Ipocreiimue 3agaum ¢
BEKTOpaMHU

96 [Ipocreiimue 3agaum ¢
BEKTOpaMHU

97 IIpocreiimue 3anauu ¢
BEKTOpaMHU

08 Ob6o06uenne u
cucTeMaTu3anus 3HaHUI

99 0O00011EeHNE 1
cucTeMaTtu3anus 3HaHUI

100 HToroBast KOHTPOJIbHAS

pabora




Ntorosast KOHTpoOJIbHAS

101
paborta

O06o0061eHNEe U
102 . 1
CUcTeMaTuni3alus 3HaHNUu

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME 102




11 KITACC

Ne i/ Tema ypoka JyieKTpOHHBbIe N (poBbHIe 00pa3oBaTebHbIE
KoanuecTBo yacos
pecypchbl
Bcero | KonTpoanHbie padoThl

[ToBTOpEHME TEMBI
"KoopanHaTsl BEKTOpa Ha
IJIOCKOCTH U B
npoctpaHcTse”

[ToBTOpEHME TEMBI
2 "CKaJIsIpHOE MPOU3BEICHUE 1
BEKTOPOB"

IToBTOpEHMUE TEMBI
3 "Brruucienue yria Mexmy 1
BEKTOpPAaMH B ITpOCTpaHcTBE"

[ToBTOpEeHue Tembl
"VpaBHEHHE MTPSIMOH,

4 1
MPOXO/ISIIEH uepes3 aBe
TOYKH"
YpaBHEHUE MJIOCKOCTH,

5 HOpMaJlb, ypaBHEHUE 1

IJIOCKOCTHU B OTPE3KaAX

YpaBHEHHE MJI0CKOCTH,
6 HOpMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTpe3Kax

7 BekropHoe npousBeneHue 1




JInneliHble HEpAaBEHCTBA,
JIMHEHHOE
IIPOrpaMMHUPOBAHUE

JIuneliHble HEPAaBEHCTBA,
JIMHEHHOe
IIPOrpaMMUPOBAHUE

10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mexay
PSIMBIMU B
MHOTOI'PaHHHUKAX

11

AHaIUTHYECKNE METOBI
pacuéra yria Mexuay
IJIOCKOCTSIMU B
MHOT'OI'PaHHHMKAX

12

®dopmyJia pacCTOSIHUS OT
TOYKH J10 MJIOCKOCTHU B
KOOpAMHATaxX

13

HaxoxnaeHnue paccTtostHuii ot
TOYKH JI0 TFIOCKOCTH B KyOe

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 IIJIOCKOCTH B
IIPaBUJIBHOM MUpPaMHJIE

15

KonTponbhas padora
"AHanuTuyeckas
reomeTrpus"

16

CeueHHs MHOT OI'PaHHUKOB:




CTaHJapTHbIE
MHOTOI'PaHHHUKHU

17

CeueHust MHOTOIPaHHUKOB:
METOJ CJIE0B

18

CeueHust MHOTOIPaHHUKOB:
CTaHJapTHbIE INIOCKOCTH,
HepeceyeHus! MPSMbIX U
IIJIOCKOCTEH

19

HapaJ'IJ'ICJ'IBHLIe MIpsAMBIC U
IIJIOCKOCTHU: MAapaJlJICJIbHBIC
CCUCHUA

20

[TapannensHbIE IPSIMbBIE U
TUIOCKOCTH: pacdér
OTHOIICHUI

21

[TapatenpHble psMbIE U
IUIOCKOCTH: YIJIbl MEXIY
CKpCIIMBAOIIUMHUCA
OpSMBIMU

22

[lepnenaukynspHbie
IIPSIMBIE U TUNIOCKOCTH:
CTaHapTHBIE MAPBI
NEPIEHANKYISIPHBIX
IUIOCKOCTEW U MPSIMBIX,
CUMMETpUU
MHOTOTPaHHHUKOB

23

[lepnenaukynspHble
IIPSIMBIE U INIOCKOCTH:




Teopema 0 Tpex
NEPIEHANKYIISIPAX

24

IIepnieHquKyIsIpHBIE
IIPSIMBIE U TNIOCKOCTH:
BBIYMCIICHHS IJIUH B
MHOTOI'PaHHHMKAX

25

[ToBTOpenue: omanu
MHOT'OYT'OJIbHUKOB,
dbopMyIIBI 1S TUIOIIA/ICH,
CO0OpaxeHusI MoA00uS

26

[ToBTOpEHUE: MIIOIIATH
MHOI'0YT'OJIbHUKOB,
dbopMyIIbI IS TUTOMIACH,
CO00paxeHwusI MOA00uS

27

[ToBTOpeHue: muomaan
MHOTOYTOJIbHUKOB,
dbopMyIIBI IS TUTOMIACH,
coo0paxeHus MoA00us

28

ITmontaay ceuenunit
MHOTOTPaHHHUKOB: TLTOIATN
MTOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKeHUs
moxoous

29

IInomanm ceueHmit
MHOTOT'PaHHHUKOB: TIJIOIIA TN
MMOBEPXHOCTEM, pa3pe3aHus
Ha YacCTH, COOOpaKEeHUs




o100us

30

KonTponbHas padbora
"[loBTOpEHwUeE:
MHOTOTPaHHHUKH, CEUCHHSI
MHOTOTpaHHHUKOB"

31

0O0béM Tena. O0beEM
[PSAMOYTOJIBHOTO
napaiesienune/a

32

3amaun 06 yaBOCHHH Ky0a, O
KBaJ[paType Ky0a; o
TPUCEKIIUH yTiIa

33

CrepeomeTpriecKue 3a1auu,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napajuienaenunena

34

[Tpuxnagueie 3a1a4u,
CBSI3aHHBIC C BBIUMCIICHUEM
00BEMa MPSIMOYTOIBEHOTO
napasuiesienuneia

35

O0BEM IpsAMO TPU3MBI

36

CrepeomeTrpuueckue 3aj1auu,
CBSI3aHHBIE C BEIYUCIICHUEM
00BEMOB NPSAMOI TPU3MBI

37

[Ipuknansele 3anaumn,
CBsI3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI




38

Brruucnenne o05EMOB TeI €
TIOMOIIBIO ONIPEAEIIEHHOTO
uHTerpana. OobpEm
HAKJIOHHOW NPU3MBI

39

Brrunciaenue o0bEMOB Ten ¢
TIOMOIIBIO OTIPEAEITIEHHOTO
unTerpana. OobpEm
HI/IpaMI/II[BI

40

®opmyna o0bEMa
nupaMuel. OTHOLIEHHE
00bEMOB MUpPaMU/I ¢ OOITUM
YIJI0M

41

®opmyna oobEéMa
nupaMuipl. OTHOLIEHUE
00BEMOB MUPaMHU/ ¢ OOIIMM
yIJI0M

42

CrepeoMeTpuueckue 3aauy,
CBsI3aHHBIE C 00BEMaMU
HAKJIOHHOW IPU3MBI

43

CTepeOMeTpI/I‘leCKI/IC 3aJa4du,
CBsI3aHHBIE C 00BEMaMU
IMUpaMuJibl

44

[Tpuxnanueie 3a1a4u 110
teme "OOBEMEI TEn",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOUW MPU3MBbI




45

[IpuknagHele 3aaa44 110
teme "OOBEMEI TEl",
CBSI3aHHBIC C 00BEMOM
TTUPAMH/TBI

46

[Tpumenenne 00bEMOB.
Beruncnenune paccTosHus 10
IIOCKOCTH

47

KonrtponsHas pabora
"O0bEM MHOTOrpaHHHUKA"

48

Hunuuapuueckas
MOBEPXHOCTh, 00pa3yromue
LUMJIMHIPUYECKON
MOBEPXHOCTHU

49

Hunmunaap. [psamoi
KPYTOBOW LUIUHJP.
[Tnomane moBEpXHOCTH
WIHH]pA

50

Konnueckast moBepXHOCTb,
00pa3yroIne KOHHIEeCKOM
noBepxHocTH. Konyc

51

CedeHue KoHyca
IJIOCKOCTBIO, NapAJIIEIbHON
IUIOCKOCTH OCHOBaHUS

52

VY ceu€HHBI KOHYC.
N300paxkenne KOHyCOB U
YCEUEHHBIX KOHYCOB




53

[Tnomaae 60xK0BOM
MMOBEPXHOCTHU U MOJHON
MIOBEPXHOCTU KOHYyCa

54

[Tnomane 60xoBOI
MTOBEPXHOCTHU U MOJHOU
MOBEPXHOCTH KOHYyCa

55

CrepeomeTrpuueckue 3a1aumn
Ha JI0Ka3aTeIbCTBO U
BBIUMCJIEHHE, TOCTPOCHUEM
CEYCHUH LWINHpA, KOHYyCa

56

CrepeomeTrpuueckue 3aauu
Ha JI0Ka3aTeJIbCTBO U
BBIYMCIICHHUE, [IOCTPOCHUEM
CEYEHUI LIUIMHApPA, KOHyCa

57

[Ipuknanueie 3anaymn,
CBSI3aHHBIC C IIMJIMHIPOM

58

[Ipuknaansie 3a1a4u,
CBSI3aHHBIE C ITUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsr! u mapa
¢ ockocthio. Kacanue
mrapa u cepsl INIOCKOCTBIO.
Bun u nzobpakenue mapa

61

[lepeceuenue chepsl u mapa
¢ miockocThio. Kacanue
nrapa 1 cepsl MI0CKOCTHIO.




Bun n uso0paxkenue mapa

62

VYpaBHenue cepsl.
[Mnomans chepsr u e€
yacTeu

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpuueckue 3aJaun
Ha JI0Ka3aTeIbCTBO U
BBIUKCJICHHE, CBS3aHHBIE CO
chepoii u mapom,
MOCTPOCHUEM UX CEUCHHIA
TUTOCKOCTBIO

65

CrepeomMeTpryeCKHEe 3a1a4u
Ha JI0Ka3aTeabCTBO U
BBIUKCJICHHE, CBA3aHHBIE CO
cdepoii u mapom,
MOCTPOCHUEM UX CEYCHHI
IUIOCKOCTBIO

66

[IpuknamHbie 33124y,
CBsI3aHHBIE cO chepoit u
Iapom

67

[ToBTOpEHME: OKPYKHOCTH
Ha IIJIOCKOCTH, BBIYUCICHUS
B OKPYXHOCTH, CTaHJJapTHBIE
nmoo0us

68

Pasnmuunbie koMOUHAIIUMY TEIT
BpaIllCHUS U




MHOI'OIpaHHUKOB

69

3anaun o reme "Tena u
NOBEPXHOCTH BpaleHus"

70

3agaun mo teme "Temna u
NOBEPXHOCTH BpaleHus"

71

Kontponbhas pabota "Tena
Y TTIOBEPXHOCTHU BpalieHus"

72

O6Bém mumuHapa. Teopema
00 00bEMeE MPSIMOTO
IIWTHH]IpA

73

Brruucnenune 00bEMOB T €
TTOMOIIIBIO OIIPEAEITIEHHOTO
uHTerpana. O0bEM KoHyca

74

[Tnomaau 60k0BOM 1
IIOJIHOM ITOBEPXHOCTHU
KOHyCa

75

CrepeoMeTrpuueckue 3aJauy,
CBSI3aHHBIE C BBIYMCIECHUEM
00BEMOB IIMITMH/PA, KOHYCA

76

[TpuknanHele 3ajauu MO
TeMe "OO0BEMBI U ILIOMIAIN
noBepXHOCTEN Ten"

77

O0BEM 11apa 1 MapoBOTO
cektopa. Teopema 00
o0béme mrapa. [lnomanp
chepbl. CTepeoMeTpUIecKue




3a/1a4M, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
nrapa, mapoBOTr0 CETMEHTa M
[IapOBOTO CEKTOPA

78

[Ipukiaguelie 3aga4u 1no
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM M1apa
Y TUTOIIABI0 cephl.
COOTHOIIIEHUS MEXKTY
IUIOMIA/IIMU TTOBEPXHOCTEH U
00bEéMaMu TOJJOOHBIX TEI

79

[Tomo6HbIe TENa B
npocTtpaHcTBe. M3mMeHenue
00bEMa 1pu o100 u.
CrepeomeTpriecKue 3a1auu,
CBSI3aHHBIE C BBIUYMCIICHUEM
00BEMOB TeJl ¥ IJIOLIAIEH
IIOBEPXHOCTEN

80

KonTponbHas padora
"IL1oniaay MoBepXHOCTH U
00BEMBI KPYTIIBIX TET"

81

JIBUKEeHHSI IPOCTPAHCTBA.
Orobpaxenus. JIBuxeHus u
paBeHcTBO uryp. Obmue
CBOICTBa JBHKCHUH

82

Bunsl nBmkeHuit:
NapaJulesIbHbIN IEPEHOC,




HOEHTpaJIbHAasA CUMMETPUA,
3CpKajibHasA CUMMCTpPHUA,
MOBOPOT BOKPYT HPSIMOM

83

[IpeobpazoBanus moaoowus.
[psimas u cepa Ditnepa

84

FCOMeTpI/I"ICCKI/IC 3aJa4M Ha
MMPUMCHCHUEC NBUKCHU A

85

KonTponbnas pabora
"BekTopsbl B mpocTpaHCcTBE'

86

O6o0matoriee MOBTOPEHHE
11 moHATUN 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3AIIHS
3HaHui: "[lapannenbHOCTh
HPSIMBIX U IJIOCKOCTEH B
npocTpaHcTBe"

87

O6o0maroriee MOBTOPEHHE
11 moHATUN 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3AIIHS
3HaHuM: "BekTopsl B
npocTpaHcTse”

88

O6o0matoiee MOBTOPEHHE
11 moHsiTH 1 METOZIOB
Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTHU3aIIHs
3HaHui: "BeKTophI B




npoctpaHcTse”

89

O6o06maroiiee NTOBTOPEHNE
11 moHsiTHI U METO/I0B
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3ALIH
3HaHuit: "O0beM
MHOTOTpaHHUKA"

90

Ob6o0611aro1ee MOBTOPEHNE
11 moHsITHI U METO/I0B
Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3alHs
3Hanuil: "O0bem
MHOTOrpaHHUKA"

91

Ob6o06maroree MOBTOPEHNE
11 moHsTHI U METO/I0B
Kypca reomerpuu 1011
KJIACCOB, CUCTEMATH3AIIHs
3Hanuit: "[lnomanu
MOBEPXHOCTH M 0OBbEMBI
KpyTJbIX TeN"

92

Ob6o06maroree MOBTOPEHNE
11 moHsTHI U METO/I0B
Kypca reomerpuu 1011
KJIACCOB, CUCTEMATH3AIIH
3Hanuit: "[lnomanu
MOBEPXHOCTH M 0OBbEMBI
KpyTJbIX TeN"




93

Ntorosas KOHTpOJIbHAS
pabora

94

Hrorosast KOHTpOIbHAS
pabora

95

[ToBTOpenue, 0600mIEeHNE U
cUCTEMaTH3allus 3HAHHUH

96

Ucrtopus pazBurtus
CTEPEOMETPUHU KaK HAYKHU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX HHXKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOT I

97

HcTopus pa3BuTus
CTEPEOMETPUU KaK HAYKU U
€€ poJb B Pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

Ucrtopus pazBurus
CTEPEOMETPUHU KAK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOT I

99

HcTopus pa3Butus
CTEepEOMETPUH KaK HAyKU U
e€ poJib B pa3BUTUU




COBpeMeHHI)IX I/IH)KeHepHI)IX
%1 KOMHLIOTepHI)IX
TEXHOJIOTUH

100

Hcropus passurus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

Hcropus passurus
CTEPEOMETPUN KAK HAYKU U
€€ poJIb B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus passurus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

102







YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYHEHUKA
* Maremaruka: anredpa U Hayajaa MaTeMaTH4YeCKOro aHalln3a, FTEOMETPHUS.
['eomeTpus, 10-11 knaccel/ [loropenos A.B., AkiimonepHoe o01IeCcTBO

«3marenscrBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIBI UISA YUYUTEJIA
['eomeTpus. Jlnnaktuueckue Mmatepualnsl. 10 kiacc:yued.mocooue ais
0011e00pa30BaTENbHbIX OpraHu3alii:0a30BbIi U YIIIyOJIeHHbIH YPOBHU

b.I'.3uB -19 u3n.-M.IIpoceemenne,2019-159 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

resh.edu.ru Poccuiickas anekTpoHHas 1Ikosia
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