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INOACHUTEJIbBHAS 3AIINCKA

['eomerpust sBiIsSeTCs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIero
o0pa3oBaHus, TaKk Kak 00ecreynBaeT BO3MOXKHOCTh U3y4YECHHUS JUCLUUIUINH €CTECTBEHHO-HAyYHOU
HAIPaBJIECHHOCTH U IPEIMETOB I'yMaHUTapHOrO LuKiIa. IIOCKONBKY JIOTMYECKOE MBILNUIECHUE,
dopmupyeMoe TpH H3YYCHUU OOYYAIOIIMMUCS TOHSTHMHBIX OCHOB TI'€OMETPUH, TpHU
JIOKa3aTeNIbCTBE TEOPEM M IIOCTPOCHHM LENOYKU JIOTMYECKHUX YTBEP)KIEHUN IPU PELICHUU
FEOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIaTh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilens ocBoeHus mporpaMmsel yuyeOHoro kypca «I'eomerpusi» Ha yriiyOJI€HHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4aromMXCsl TMPU H3YYECHHUH TE€OMETPUH, Kak
COCTaBJIAIOLIEH HpeaMeTHON obOnactu «MaremaTuka W MHQOpPMATHKa» 4Yepe3 obecreyeHue
BO3MOXXHOCTH TPUOOpETEHHsI M HCIOJIb30BaHUS 0ojee TIIyOOKHX T'€OMETPHUYECKUX 3HAHUN U
JeHcTBUH, crelu(UYHBIX I€OMETPUH, U HEOOXOAMMBIX [UIf YCIIEUIHOTO MpO(eCCHOHAIBHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMHU 3a/1a4aMu Kypca Fr€éOMETpUHN Ha yriayOJ€HHOM ypOBHE, pacIIUpPSIONIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHSI, SABJISIOTCS:

pacllUpeHHe MpEeACTABICHUS O TEOMETPUM KakK YacTH MHUPOBOM KYIbTYpbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENSAX, IIO3BOJISIIOIIMX OMNMCHIBaTh W H3ydaTh pa3Hble  SBICHUS
OKpY’KalOIIEero MMUpa, 3HaHHe NOHATHHHOrO amnmapara mo paszaeny «Crepeomerpus» ydeOHOro
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHMsI BIaIeTh OCHOBHBIMU MOHATUSAMHU O MPOCTPAHCTBEHHBIX (PUTypax
U WX OCHOBHBIMH CBOWMCTBaMH, 3HaHHE TeopeM, (GopMyn M yMeHHE MX NPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBbI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUs 3a/ay;

(dopMUpOBaHHE YMEHMsI pacloO3HaBaTh Ha YEPTEkKaX, MOJAEIAX U B PEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPalleHUsI, KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJIENH;

dbopMupoBanue NOHMMaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHMMAHHsS POJM AKCMOMATHUKH IPH TPOBEICHUU
paccyXJ1eHHI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0Ka3aTeIbCTB M AJTOPUTMOB pEILIEHHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTeIbHbIE pACCYKIEHUS B XOJAE pelIeHUus
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKUM CoJep’KaHueM, (OpMHpOBaHUE
IPEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeIbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATHKU B IPOBEJCHUM JEAYKTUBHBIX PACCYXKICHU;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yyaroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATENIbCKUX YMEHUH, KPUTHUYHOCTH
MBIIUIEHUS], UHTEPEca K U3Y4EHUIO T€OMETPUH;

¢dopmupoBaHne (YHKIMOHAJIBHOW TIPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS T'E€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEN M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pPEANbHBIX CUTYyallUd, HCCIEeTOBaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIH [T0JIyYEHHBIX PE3YIbTATOB.

OCHOBHBIMHU COZIEpKATEIBbHBIMU JIMHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
Kjaccax ABisAOTCs: «IIpsMBle M IUIOCKOCTH B NPOCTPAaHCTBE», «MHororpanHukmu», «Tena
BpallleHus», «BEKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBHKEHHSI B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATHSIMU,
peeBaHTHBIMHU T€OMETPHUH Ha yriyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJIepXKATEIbHbIM JIMHUSAM y4eOHOro Kypca, a (OPMHpPOBAHHE JIOTMUECKUX YMEHHM



pacripeniesisieTcsi He TOJBKO 10 COJCPXKATEIbHBIM JIMHUSM, HO W MO ToJaM OOydYeHHs.
Cogmepxanue 00pa3oBaHWs, COOTBETCTBYIONIEE NPEAMETHBIM  pe3yidbTaTaM  OCBOCHUS
®denepanbHOil pabovell MPOrpaMMBbl, pactpeAeIEHHBIM 10 ToAaM 00ydYeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHHIIMIIHAAIBHBIM BOIIPOCaM OOydJaroIuecs
o0Opamaguch HEOMHOKPATHO. OTO TMO3BOJSET OpPraHW30BaTh OBJAJICHHE TI'E€OMETPUYCCKUMHU
MOHITHSIMA W HABBIKAMHU TIOCJTIEIOBATEIIBHO M TOCTYIATENbHO, C COOJIIOJICHUEM MPUHIIUIIA
NPEEMCTBCHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYyIO CHCTEMY T€OMETPHYECKUX
MPEJICTAaBICHUIA O0YyJaroIuXcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3H.

[Tepexo K U3YYCHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISICT:

co3nath ycnoBus i quddepeHnranud  OOydeHUs, MOCTPOCHHS WHIAWBUIYAIbHBIX
o0pa3oBaTeNbHBIX  TIpOrpamMM, O0O€cleYuTh YrayOnEHHOE HM3yYeHHUE TEOMETPHUH  Kak
COCTABIIAIONICH YyUeOHOTO mpeamMeTa «MaremaTukay;,

MOJITOTOBUTH OOYYAIOIIUXCS K MPOJIOJDKEHUIO M3YyYEHUS MAaTEMaTHUKU C Y4ETOM BBIOOpa
Oynymeir npodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXKIy OOMUM M TpOo(decCHOHaTbHBIM
o0pa3zoBaHHEM.

Ha w3yuenune yueOHOro kKypca «l'eomerpus» Ha yriiyOja€HHOM ypoBHE oTBoAMTCSA 136
yacoB: B 10 kitacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [loHATne
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3aumHoe pacrnosnokeHue npsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECS, MapaliebHbIEe U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemuBaOmuxcs npsaMbIX. [lapanensHOCTh IPSMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHbIE NPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OpSIMBIX, NApaUIeJbHOCTh IpsIMOM M Iiockoctu. [lapamnensHoe M LEHTpalabHOE
POEKTHPOBaHUE, n3oopakeHue ¢uryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHMSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy OpsMbIMU B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH: NMapajllesbHbIE IIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiiime npocTpaHCTBEHHbIE (PUIYPBl HA INIOCKOCTH:
TETpad/p, NapajuieJenune i, IOCTPOEHUE CEUEHUI.

[lepnieHAUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMbIE MapajuleJbHblE UM MEPHEHAUKYISIPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON INEPHEHAUKYISIPHON
10cKOCTH. OpTOroHainbHOE MpPOEKTUpOBaHUE. [lepneHauKyasp U HaKIOHHBIE: PAacCCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, MIPOEKIUS (PUIYpBHI HA IIIOCKOCTb.
[leprnieHAUKYIAPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IJIockocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

VYTIuBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, IMHEWHBIN
yroJl JIBYIpPaHHOrO yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpaHtoro yrija. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YyIJIa.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yrosnbHas npusma,
npsiMasi 1 HAaKJIOHHAs MPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTHb Npu3Mbl. [lapannenenumnen,
IPSIMOYTOJIBHBIN TNapajulelienunesl M ero cBoicTBa. KpaTuaiimme NoyTM Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi NUpaMuia, NpaBuiabHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
NpaBWIbHON mUpaMubl. [IpaBuibHbBIE MHOTOTPaHHHMKHU: IpaBWIbHAs NpPU3Ma U IMpaBUIIbHAs
nupamu/a, MpaBUiIbHas TpPEyrojbHas MHUpaMHIa U IPaBUIIbHBIA TeTpasap, kyo. IlpeacraBnenue
0 NMPaBUWJIbHBIX MHOTOI'PaHHUKAX: OKTA3/Ip, AOJEKAdAP U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTU M TOJHOM MOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAJAb OCHOBAHWW, Teopema O
OOKOBOW TMOBEPXHOCTH NpsMON mpu3Mel. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
MPaBWJIBHOIN MUpaMUIbl, TEOPEMA O MJIOLIAAN YCEUEHHON MUpaMUIbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPaBUIIBHBIX MHOI'OTPAHHUKOB.
CummMerpusi B TNpaBUIBHOM MHOTOIPAaHHUKE: CHMMETPHS Mapajulesienuneaa, CUMMETPHs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPABUIIbHON TUPAMMIBI.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

IToHsiTHSI: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEapHbIe, COHANpaBJICHHbIE U MPOTHBOIOJIOXKHO HAIpaBlIEHHbIE BEKTOpHL. PaBeHCTBO
BEKTOPOB. JIEMCTBHUS C BEKTOpAaMHU: CIOKEHUE U BBIUNTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, yMHOXXEHHME BeKTopa Ha uuncio. CBoicTBa cloxkeHus BeKTopoB. CBoiicTBa
YMHOXEHUS BEKTOpa Ha uucio. [loHaTne komiuianapHsle BeKTOphl. IIpu3Hak koMIiaHapHOCTH
Tp€x BekTopoB. IlpaBuno mnapamnenenunena. Teopema O pa3IoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHapHBIM  BekTopaMm. lIpsMoyronpHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.



Koopaunatsl BekTopa. CBs3b MEXAy KOOpAMHATAMU BEKTOpAa U KOOPJIWHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEIECHUE BEKTOPOB.
11 KUIIACC

Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha III0CKOCTH. Pa3BépTka munmuHapa u konyca. CuMmeTpus
cdepsl U mapa.

O0bEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHHOTO
napajenenunena u cueactsus u3 He€. OO0bEM NPAMOM W HAKIOHHOM MPHU3MBI, IHIUHIpPA,
nupamMuibl 1 KoHyca. O0bEM 1mapa U apoBOro CErMEeHTa.

KomOunanmu Tten BpamieHuss ¥ MHOTOrpaHHUKOB. llpu3Ma, BIucCaHHas B LWJIMHAP,
onucaHHas okojio LwinHApa. [lepeceuenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u
cdepsl II0CKOCTHI0. [IoHATHE MHOTOTpaHHHUKA, OIIMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHOI B
MHOTI'OI'PaHHMK WUJIHM TEJIO BpAILEHHS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteir. [lomodue B
npoctpadctBe. OtTHomeHue 00BbEMOB, IUIOMAAEH IOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHue 3agady Ha IUIOCKOCTH C HUCIOJIb30BAHHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAaHHUKOB W TEJI BpAIICHUS: CEUYEHUs LWIMHApA
(mapayuiebHO W TMEPHEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEPIIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOCHUSI CEYEHHM: METOJ CJEOB,
METO/i BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrops! B npoctpancTBe. Onepauuu Hajl BEKTopaMH. BekTopHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHUA. [IpsiMoyronbHas cucrtema KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

Jswxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOMWCTBA JABWKEHMH. BuIbpl NBMKEHUI: NapansieNlbHbIi NEepeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeobpazoBanus nogodus. [psmas u chepa
Oiinepa.



IIVTAHUPYEMBIE PE3YJbTATDI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh ~TPAKIAHCKOW TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OIMpPOCHI U JAPYroe), yMEHHE B3aUMOJECWCTBOBATH C COIHMAIBHBIMH WHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKON MaTeéMaTHUKH, HEHHOCTHOE OTHOILIEHHWE K JOCTHKEHUSIM POCCHUUCKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOTI'O CO3HAHMS, dTHUYECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyXIeHUuH, BOCIHPHUUMUYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3andeckas akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNy, OCO3HAHUE IIEHHOCTH TPYI0JI00Us, HHTEpeC K pa3InyHbIM cepam
MpoeCCUOHAIBHON AESTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYECKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TOHUMAHWE BIUSHUS COIHAIBHO-
SKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO — XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTU OKPYKAIOILIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIICJICTBUN ISl OKPYXKAIOMIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HaykKu Kak cepbl
YEJIOBEUECKOW NESITEIIbHOCTH, TANOB €€ Pa3BUTHS W 3HAYMMOCTHU IS PA3BUTHS ITUBUIIU3AIINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISITh IPOSKTHYIO U MCCIIEIOBATEILCKYIO AEATEILHOCTh HHAUBUAYATHHO U
B IpYIIIIE.



METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe AelCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISBIISITh M XapaKTEPU30BaTh CYILIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTH ONPEAETICHUS MOHATHH,
YCTAHABJIMBATh CYIIECTBEHHBIH MpPH3HAK KIACCU(PUKAIMHM, OCHOBAHHMS JUIS OOOOLICHHS H
CpaBHEHMsI, KPUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEUYUs B (akTax,
JAHHBIX, HaONIONEHUSX W  YTBEPXKACHUAX, IpelylaraTb KPUTEpPUU s BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX U WMHIYKTUBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPXKACHUHN (IpsiMble U
OT IPOTUBHOIO), BBICTpAaUBaTh ApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BBIOMpPATh CIOCOO pemieHus y4eOHOW 3amaun  (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauOoJee MNOAXOASIIMM ¢ YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BOINPOCHI, (PUKCUPYIOIIME NPOTUBOpEUHE, NpoOJIeMy, YCTaHABIMBATH HCKOMOE U JAaHHOE,
(GbopMUpOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEJIbHO — CIUIAHUPOBAHHBI  HKCHEPUMEHT, HCCIEJI0BaHHE 110
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMAaTUYECKOTO OOBEKTa, SBJIECHUS, IPOLIECCA, BbISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 000OIIEHUSI U BBIBOJBI IO pe3yJibTaTaM IMPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIABUIaTh MPEAIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JePUUUTHI MHPOPMAINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETAa Ha BOIPOC U JAJIS
pEILeHNUs 3a]a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  PA3JIMYHBIX THUIIOB, aHAJIMW3UPOBATh,
CHUCTEMaTH3UpOBaTb U HHTEPIPETUPOBaTh MHMOPMAIMIO Ppa3IUYHBIX BUAOB U (HopMm
IpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  WHpOpMalMIO, TPEACTaBIATh €€ B pa3iMuHbIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOATENBHO  CPOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oO0I1eHus], SICHO, TOYHO, TPAMOTHO BBIPa)KaThb CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCHBMEHHBIX
TEeKCTaX, JaBaTh IOSCHEHHsA II0 XOJy PpEIIeHUs 3aJa4yd, KOMMEHTHUPOBAaTh IOJYyYECHHBIN
pe3ynbTar;



B X0j/i¢ OOCYXXIEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY O0OCYXIAEMOW TEMbI, MPOOIEMBI,
peLHaCMOI\/'I 3aa4yy, BBICKA3bIBaTb MACHU, HAIICJICHHLIC Ha IMOUCK PCHICHHUA, COIIOCTABJIAATH CBOU
CYXJICHUS C CY)KICHUSMHU JPYTUX YYaCTHUKOB JHANoOra, OOHapyKHWBaTh Pa3inyve U CXOJCTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NPEICTaBIATh PE3YJIbTaThl PEIICHHs 3a7add, JKCIEPUMEHTa, WCCIECIOBAHMS, MPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3a4ad IPE3CHTAUH U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHUS

Camoopranuszanus:

COCTaBJISITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOUpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBATH U KOPPEKTHPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLUOHAIBHBIH HHTEJIEKT:

BJIQ/IETh HaBBIKAMH [MO3HABATEIBbHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
U MBICIUTENBHBIX TPOIIECCOB, WX pEe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoIIecca U pe3ybTaTa pEelIeHrs MaTeMaTHUeCKOH 3a1auu;

IPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4Hd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNaHHBIX, HAIJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTara LEIH M YyCIOBHUSIM, OOBICHATH IPUYUHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB NESATEIBHOCTH, HAXOAUTh OIIMOKY, /aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThI IpU
pemieHNH y4eOHBIX 3a7ay, MPUHAMATh LEJNb COBMECTHOH JIeATENbHOCTH, IUIAHUPOBAThH
OpraHHU3aII0 COBMECTHON paboThl, pacmpenenarTb BUABI padoT, TOTOBapHBaThCs, OOCYKIATh
MIpOILIeCC U Pe3ybTaT paboThl, 00001IaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBHIMOJHATH CBOIO 4YacTh PabOTHI M KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI

K xoniy 10 kiaacca o0ydaromuiicss HAyqIuTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH IOHATHSIMHU CTEPEOMETPUH TIPH PEIICHUU 33134 U
IPOBEIEHUN MaTEMAaTUYECKUX PACCYKICHU;

® [PUMEHATh AKCHOMBI CTEPEOMETPUU U CJIEJICTBUS U3 HHUX IpU pELICHUU
TeOMETPUYECKUX 3a]1aY;

e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TIPSMBIX B TIPOCTPAHCTBE, TUNIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMH C YTJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MJIOCKOCTHIO;

e cBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

e CcBOOOJHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOT'OIPAaHHHKOB (Tpu3Ma, MNUpaMuia,
NPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e Kiaccu(UIUpPOBATh MHOTOTPAHHHKH, BEIOMPAst OCHOBAHUS ISl KITACCHU(DUKAIIAH;

e CcBOOONHO ONEPUPOBATh MOHATHAMHU, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHHUKOB
IJIOCKOCTBIO;



BBINOJIHATH HapaJlIeNIbHOE, IIEHTPAJIbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKE (HUTYp Ha
IUIOCKOCTb, BBITIOJHATH N300paXkeHUs (PUTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHHKOB PA3IMYHBIMH METO/aMH, BBIITOJIHATH (BHIHOCHBIC)
IUIOCKHE YEPTe)XH U3 PHCYHKOB IPOCTHIX OOBEMHBIX (UIYp: BUA CBEpXY, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAJM TIOBEPXHOCTEH MHOTOIPAaHHMKOB (IIpU3Ma, MHPaMUIA),
reOMETPUYECKUX TeJl C MPUMEHEHNEM (HOpMYIT;

CBOOOZHO ONEPHPOBATH IMOHATHUSAMH: CHMMETPHUS B TIPOCTPAHCTBE, LEHTP, OChb M
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJTHO OTNIEPUPOBATH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HaJl BEKTOPAMH;

pemiate 3aJaud Ha JIO0Ka3aTelIbCTBO MAaTEMATHYECKMX OTHOIICHHH M HaXOXKICHHE
TE€OMETPUYECKUX  BEJIMYMH, [PUMEHSS HM3BECTHBIC METOABl TPH  PEHICHHH
MaTeMaTHYECKUX 33]1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIO)KHOCTH;

NPUMEHSTH MPOCTEHUIINE MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI ITPU PEIICHHH CTEPEOMETPUIECKHUX 3a/1a4;

U3BJIEKaTh,  NPeOOpa3OBbIBATH W HWHTEPIPETUPOBATH  WHPOpPMAIHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTeKax u
pHCYHKAX;

NPUMEHATh TIOJIy4CHHBIC 3HAHMS Ha TMPAKTUKE: CpPaBHUBAaTh M AaHAIU3UPOBATH
peaibHbIe CUTYyallud, MPUMEHATh W3YYEHHBIC MOHATHS B IPOILECCE MOMCKA PEIICHHS
MaTeMaTU4eCKu COPMYITHPOBAHHOIN MPOOIIEMBI, MOACINPOBATh peajbHbIC CUTYallUu
Ha SI3BIKE TEOMETPUH, HCCIE0BAaTh IOCTPOCHHBIE MOJEIH C WCIOJIb30BAHUEM
TeOMETPUYECKUX MOHATHH W TEOpeM, ammapara anreOpbl, pemiath MpPaKTHYECKHe
3aJ1a4u, CBSI3aHHbIE C HAXOXKICHUEM FeOMETPUIECKUX BEITUYNH;

UMETh TPEJCTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHH KaK COCTaBHOMN
4acTH (pyHIaMeHTa pa3BUTHSI TEXHOJIOTH.

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

CBOOOJHO ONEpPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C LUJIMHJIPUYECKON, KOHUUECKON U
cepruieckoil MOBEpXHOCTIMH, OOBSICHATD CIIOCOOBI MOTY4EHUS;

ONEepPUPOBATH MOHATHAMM, CBSI3aHHBIMHM C TEJaMH BpallleHHs: LUIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrno3HaBaTh Teja BpalleHus (LWIMHIpP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIaCCU(UIIMPOBATh B3aUMHOE PACIOI0KEeHUE CPePbI U MIOCKOCTH;

BBIUMCIIATh BEJIWYUHBI 3JIEMEHTOB MHOTOIPAaHHUKOB W TeJl BpallleHus, 00bEMBI U
IUIONIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHMs, TEOMETPUUECKHUX TEI C
npuMeHeHueM Gpopmyi;

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBA3aHHBIMU C KOMOWHALMSAMU TeJl BpallleHUs U
MHOTOT'PaHHMKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIA OKOJO chepsl,
cdepa, BliMcaHHAasi B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

BBIUMCIISTH COOTHOIIEHHUS MEXAY IUIOMIaIIMU MOBEpPXHOCTEH U 00BEMaMH MOJOOHBIX
TEN,

n300pakaTh HU3y4yaeMmble (UTYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHJI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJ BpallCHHS;



U3BIIEKATb, HWHTEPIPETHPOBATH u peoOpa3oBLIBATH nH(}OpMALIHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, MPEACTABICHHYI0O Ha YepTexax u
PHUCYHKaX;

CBOOOJHO ONEpPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMOJHATH OINEPallMK HaJl BEKTOPaMH;

3aJaBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cucTeMe KOOPAMHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMU, BBIYHCIICHUE PACCTOSHUN OT TOYKH JI0 IJIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A IPH PELICHUH;

CBOOOJHO OIEpPUPOBATh IMOHSATUSMH, CBSI3AaHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA ABHKCHUM;

BBITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB M TENl BpAIICHUS TPH IMapaJljIe]IbBHOM
MEePEeHOCEe, IEHTPAITBHONH CUMMETPHUH, 3epKaTbHOW CUMMETPHUH, MIPH TOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOI00US;

CTPOUTh CEYEHHS MHOTOIPAaHHUKOB U TeJ BpAIEHUS: CEUYCHHS IHIMHIpA
(mapamuieNnbHO W MEPIEHANKYIIAPHO OCH), CEUCHHs KOHYca (IapajljiejbHbIe OCHOBAHHUIO
U TIPOXOJSIIKE Yepe3 BEPIINHY), CEUCHUS 11apa;

UCIIONIb30BAaTh METObl TMOCTPOEHUSI CEUEHUI: METOJ CIE0B, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO]T TIEPEHOCA CEKYIICH MIIOCKOCTH;

JIOKA3bIBaTh TEOMETPUICCKHIE YTBEPIKICHHUS;

NPUMCHSTh TEOMETpUYECKHE (PaKThl JUIS PEIICHUS CTEPEOMETPUYCCKHX 3ajad,
MPEJIIOJIaraoIIuX HECKOJBKO IIAroB PelIeHUs, €Clii yCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMe;

pemathk 3aJa4d Ha JIOKa3aTeIbCTBO MATEMAaTHYCCKMX OTHONICHUA W HaXOXKICHHE
FEOMETPUUYECKUX BEIUYUH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TPU
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

NPUMEHSTh TMOJYYeHHbIE 3HAHUS Ha TPAaKTHKe: CpPaBHUBATh, AHAIM3UPOBATH U
OIICHUBATh PeajbHbIC CUTYAIMH, IIPUMEHSATh H3yUCHHBIC ITOHSITHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce TMOWCKA pEelIeHUs MaTeMaTHuecKu CQOpMYIUPOBAHHOW MPOOIEMBI,
MOJICTTMPOBATh PeabHBIC CHUTYAI[MH HA S3BIKE TCOMETPHH, UCCIICIOBATh MOCTPOCHHBIE
MOJIEJIM C UCIOJIB30BAHUEM T'€OMETPUUYECKUX MOHATHUI U TEOpeM, almapara anreOpsl,
pemIaTh MPaKTUIECKHE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM I'eOMETPHUYCCKIX BEITUYNH;
UMETh TIPEJICTABICHUSI 00 OCHOBHBIX 3TalaX pPa3BUTHS TCOMETPHHM KaK COCTaBHOMU
yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoabnbie  Tlpakruyeckue o0pa3oBaTesbHbIE
padoTshI padoThI pecype
1 BBeneHue B cTepeoMeTpuIo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 8
MIPOCTPAHCTBE
4 HepHeHHI/IISYJIﬂpHOCTL MPSIMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
5 VYTIIBl U paccTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B IpOCTpaHCTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsnuecTBO 4acoB JIeKTPOHHbIE
Ne i/ I;;;?;::f;::me PAIICIOB M TEM Beero Kontposbusbie IIpakTnueckue E,Ig;)g? OOBB;TIE?ILHH e
padoThI padoThI pecypebi
1 AHaUTHYECKast TEOMETPHS 15 1
9 [ToBTOpEHME, 0606H_ICHI:IC u 15 1
CUCTEMaTHU3aIisl 3HAHUM
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrxeHus 5 1
7 [ToBTOpeHME, 0606HI€HIEC " 17 9
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo 4acoB DIeKTPOHHBIE
uudgposbie
Nen/m Tema ypoka Beero KO;‘TPO'“"H"W o0pasoBaTeJbHbIC
paboThI pecypehI

OcHoBHBIE TpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, TTapaJlIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsATHS CTEPEOMETPHUH: TOUKA, psiMasi,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[ToHsTHS: IEpeceKaroIuecs MIOCKOCTH,
MEePECEKAIOIINECS IPSMasi U TIOCKOCTb;
MOJTYIIPOCTPAHCTBO
[MousTHSA: TIepeceKaroIIuecs IOCKOCTH,
MIEPECEKAIOIINECS MPsMasi U TIOCKOCTH;
MOJYTPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEHUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 00OBEKTOB

AXCHOMEI CTCPCOMCTPHU U IICPBLIC
CICACTBUSA N3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
crenctBus u3 HuX. CrocoObl 3a1aHus
MPSAMBIX U IIOCKOCTEMN B MTPOCTPAHCTBE.
O0o03HaYeHUSs MPSAMBIX U TUIOCKOCTEH
N300pakeHre ceueHuit mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pebpa. M3o0pakeHne nepecedeHust




IIOJIyYEHHBIX IIJIOCKOCTeN. PackpaimBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTeN. PackpaimBanue
MIOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETAMU

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHnii NpsIMbIX U
IUIOCKOCTEN

[TocTpoeHue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YePTEXKEH M 3aIKCh I1aroB
MOCTPOCHHSI

10

11

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
IIOCTPOEHUS

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPIIMOHANIBHBIX oTpe3kax. [Tomobue
TPEYTroJIbHUKOB

12

13

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

KourtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenns"

14

15

B3anMHOe pacnionoxeHue npsmbIx B
npoctpancTBe. CKpeNMBaIOLUIUECs MPSMBIE.
[Ipu3Haky CKkpenmBaOMUXCS MPSAMBIX.
[TapannenpHble MpsiMbIE B TPOCTPAHCTBE

Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM MapasijiesIbHOI




16

17

JAHHOM NPSAMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKAIIEH Ha JaHHOU
npsMoi. JlemMma o nepecedeHun
MapajyIeabHbIX TPSAMBIX TIOCKOCTHIO

[TapannensHOCTh TpexX MpsMbIX. Teopema o
TpEX mapajuIesIbHBIX NpAMBIX. Teopema o
CKpELIMBAIOIINXCS MPSMBIX

[TapannensHOe MPOSKTUPOBAHHUE.
OcHOBHBIE CBOICTBA apaJLJICILHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapayuieIbHON MPOESKIINN

18

[HenTpansHas npoekuus. Yroiui ¢
COHAIIPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

19

3amaun Ha NOKA3aTEIHCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
pacIoNIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

20

21

[TonsATHSA: MapaIeaTbHOCTh NPSIMON U
TUTOCKOCTH B TpocTpaHcTBe. [Ipu3nak
napajieIbHOCTH MPSMON U MIOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOH U
IJIOCKOCTH

I'eomeTprueckue 3ajaun Ha BBIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
MapAJUIEIBHOCTHIO NMPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

22

23

[TocTpoenue ceueHus, MpoOXOISIIETo Yepes
JAHHYIO TIPSIMYIO HAa YepTekKe U
MapajyIeIbHOIO IPYrou npsimoit. Pacuér
OTHOLIEHUN

[TapannensHas npoeKuus, IPUMEHEHUE IS
MIOCTPOCHHUSI CEUeHHH KyOa U
napauienenunena. CBoicTea




napajijiejicCumIicqa U Mpru3mbl

24

25

IMapannensuele iockocty. [pusnaku
HapajyIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema o mapaieIbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXO[[HH_Ieﬁ
yepes TOUKY, He MPUHAJICKAILYIO TaHHON
IIOCKOCTH U CJIICACTBHS U3 HEee

26

27

28

29

CaolicTBa napamieiabHbIX IIIOCKOCTEN: O
MapajuIeIbHOCTU MPSIMBIX epeceueHus Ipu
[IEPECEUCHHUH JIBYX MapaliesIbHbIX
IJIOCKOCTEH TpeThei

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajiyIeIbHBIX MPSIMBIX,
3aKJIIOUYEHHBIX MEX]TY MapaieIbHBIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
JBYMsI MTapaJIJICIbHBIMU TIOCKOCTSIMH

[ToBropenue: Teopema [Tudaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napaenenumnena

Beruucnenue JUIH 0Tpe3KoB B KyOe U
IPSIMOYTOJIBHOM IMapaJuleIIeUIe e

30

[lepneHMKyYIAPHOCTD NPSMOM U
IJI0CKOCTH. [IpHU3HaK nepneH uKyIspHOCTH
MPSAMON U TJIOCKOCTH

31

32

Teopema o CyllieCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
IIpsAMBIC B MHOI'OI'paHHUKaxX




33

34

[Iepnennukynsp u HakinoHHad. [loctpoenue
NEePHEeHUKYIISPA U3 TOUKU Ha IPAMYIO
Teopema o Tpéx meprneHANKYIsIpax (MpsMast
u oOparHasi)

35

36

Yron Mexay CKpeuBaroIUMHUCS
PSIMBIMU

[Touck neprneHaAUKyISIPHBIX MPSMBIX C
MMOMOIIIbIO IEPHEHAUKYIISAPHBIX IJIOCKOCTEHN

37

38

OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoeHue ceuenuit kyba, Npu3Msl,
[IPaBWJIbHON NHPaMUbI C IIOMOILBIO
OPTOrOHAJILHOW IPOEKINU

CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

minockocTH. ITnockoctu CI/IMMeTpI/Iﬁ B
MHOTI'OrpaHHUKax

39

40

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUU

IIpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PAcCTOSIHUM OT TOYKH JO MIIOCKOCTH

41

CriocoObl ONyCTUTH NEPIIEHANKYISAPBIL:
CUMMETpPHUS, CABUT TOYKH I10 NapaJIICIbHOU
IpsAMOI

CaBur no HemapaienbHON NPSIMOH,
M3MEHEHUE PACCTOSHUN

42

Kontponbnas padota "B3zanmuoe
pacroyio’keHue MpsIMbIX U IIIOCKOCTEN B
IIpoCTpaHcTBe"

43

IloBTOpEHME: Yyron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yroa Mexay




44

CKPEUIUBAIOIIMMUCS PSIMBIMH B
MIPOCTPAHCTBE

FGOMeTpI/I‘IeCKI/IC METOJAbI BRIYUCICHUSA
yriia MCKAYy NpAMbBIMUA B MHOT'OI'paHHUKAX

45

46

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAHHOIO yria

[Tepnienaukymnsipubie maockoctu. CBOMCTBA
B3aMMHO NEPIEHAUKYIISPHBIX IJIOCKOCTEHN

47

48

[Ipu3Hak neprneHuKyJIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsMoi
IIEpECEUYECHMS ABYX IIIOCKOCTEN
MIEePIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

[IpsimoyronbHbIN napasuienenunes; Kyo;
U3MEpEHUS, CBOMCTBA IIPSIMOYTOJIBHOTO
napajuiesienunena

Teopema o nuaroHanu NpsAMOYrojabHOTO
napajuleNICUIeNa U CICACTBUE U3 HEE

49

CrepeomeTpuyuecKke 1 MpUKIaIHbIE
3a71a4M, CBA3aHHbBIC CO B3aUMHBIM
pacIoI0KEHUEM NPSIMBIX U TUIOCKOCTH

50

[ToBTOpEHME: CKpELMBAIOLIUECS MPSMBIE,
napasiesIbHble TUIOCKOCTH B CTaHAapPTHBIX
MHOTOTpaHHUKAX

[Tapa nmapanienpHbIX JIOCKOCTEH Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHHUE
MEX]y CKPELIBAIOIUMUCS MPSIMBIMH B
MIPOCTBIX CUTYAIUSIX

51

PaccrosiHue OT TOUKH 10 IIOCKOCTH,
paccTostHue OT NMPSMOU 10 IIIOCKOCTH
Beruncnenue pacctosHUNA MEXIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH

52

TpéxrpaHHblid yroy, HEpaBeHCTBA JUIS




TpexrpaHHbIxX yrio. Teopema Iludaropa,
TEOpPEMBbI KOCHHYCOB ¥ CHHYCOB JUIS
TPEXTPAHHOTIO yria

DNeMEeHTHI CPePUIECKON TeOMETPHH:

53 1
reoJie3nYecKue JJMHUU Ha 3emiie

54 KOHTpOJ'IBH?jl'}I pabora "Yrisl u 1
paccTosHus

55 CI/ICTeMaTI/ISaI_[I/I'S'I 3HaHUH "MHOTOrpaHHUK 1
U €T0 2JIEMEHTHI

56 ITupamuna. Buaer nupamua. [IpaBunsHas 1
IpamMuIa
[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBL.

57 [IpaBunbHas npusma 1
[Ipsimoii mapamienenunea, npsiMOyroJIbHbII
napauiesienurnei, Kyo
Brimykisie MEHOTOrpanHukd. Teopema

58 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

59 KonTtpomnpHast pabora "MHOrorpaHHUKH" 1
[ToHsATHE BEKTOpA HA MJIOCKOCTHU U B

60 npoctpancTBe. Cymma BEKTOPOB, pa3HOCTh 1
BekTOpoB. [IpaBuio napannenenumnena.

YMHOKEHUE BEKTOPa Ha YUCIIO.

61 PaznoxeHue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIINX B OAHOH MIOCKOCTH
CkansipHO€ IPOU3BEIEHUE

62 Brruncnenue yria Mexy BEKTOpamMu B 1
MIPOCTPAHCTBE

63 IIpocreiimme 3a1auu ¢ BEKTOPaMH 1

64 [Ipocreiimune 3aga4u ¢ BEKTOpaMu 1

65 O06001IeHre U cucTeMaTHu3alus 3HaHU! 1

66 O06001IeH e U cucTeMaTU3alus 3HaHUN 1




67 HToroBasi KOHTpOJIbHAs paboTa 1
68 O06o011eHne U cucTeMaTU3aIus 3HAaHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
ara uu(ppoBbIe
Nen/m Tema ypoka Bcero Kontpoabueie  Ipaxruyeckue fIISy‘IEHI/Iﬂ oﬁl?agosaTeanme
padoThI padoThI pecypebi
[ToBTOpenue Tembl "KoopiuHaTel BeKTOpa
1 Ha MJIOCKOCTH U B MPOCTpaHCTBE" 1
[ToTOpenue Temol "CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"
[ToBTOpenue tems! "Boruncnenue yria
2 MEXy BEKTOpaMH B IpOCTpaHCTBE" 1
[ToBTOpeHue Tems! "YpaBHEHHE NIPAMOI,
MPOXOJIAIICH Yepe3 ABE TOUKH"
3 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
yYpaBHEHHUE IUIOCKOCTH B OTPE3Kax
4 BekropHOe pou3BeieHHE 1
5 JIuneliHbIC HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMHUPOBAHUE
6 AHaTMTUYECKHE METOIBI pacyéTa yria 1
MEXy IPSIMBIMM B MHOTOI'PaHHUKAX
®dopmyra pacCTOSHUS OT TOUKH J10
7 IUIOCKOCTH B KOOpJIMHATaX 1
HaxoxneHne paccTosiHUM OT TOYKH J10
TIJIOCKOCTH B Ky0Oe
8 HaxoaeHnue paccTossHUM OT TOYKHU J0 1
IJIOCKOCTH B MPABUJIBHON TUPAMUIE
9 KonTtponbHas padora "AHanutuyeckas 1 1
reomerpus”
CeueHuss MHOTOTPAaHHUKOB: CTaHAAPTHBIE
10 MHOTOTPaHHUKHU 1

,MECTOJ CIICOOB




11

CequI/ISI MHOI‘OFpaHHI/IKOBZ CTaHILapTHBIe
IJIOCKOCTH, MIEPECEUCHUS MPSAMBIX U
IJIOCKOCTEN

12

[TapaynenpHble NPAMBIE U TUIOCKOCTH:
napasuleibHbIE CEYEHUs ,pacuéT
OTHOLIEHUH

13

[TapaynenpHble NPAMBIE U TIIOCKOCTH:
YIJIBI MEK1Y CKPEILMBAIOLIUMHUCS
MPSMBIMHU

14

15

16

[IepnieHauKyIspHBIE IPSAMBIE U
IJIOCKOCTH: CTAHAPTHBIE ITapbl
NEPIEHANKYJIAPHBIX INIOCKOCTEN U
IPSAMBIX, CHMMETPUU MHOI'OTPAHHUKOB

[lepnenaukynsipHbIE TPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEepPHEHANKYIIpax
[lepnenukynsipHble NpsiMbIe U
IUIOCKOCTH: BBIYUCIICHHUS JUIVH B
MHOTOTpaHHHUKaX

17

[ToBTOpeHnue: miomann
MHOT'OYTOJIbHUKOB, (hOpMYJIbI s
TJI0IAJIeH, COOOpaXKeHUsI IO 100Ut

18

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100ust

19

KonTponasnas pabora "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOT'OI'PAaHHUKOB"

20

21

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaenenuneaa

3anaun 00 yABOE€HUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIMH yIiIa




22

23

24

25

26

27

CrepeoMeTpUUECKUE 3aJa4l, CBA3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napajuiejenunea

[Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napasuiesenumneia

O0BEM TIPSIMON MPU3MBI
CrepeoMeTpUueCKUe 3aJa4l, CBA3aHHBIE C
BBIUKCJICHHEM 00BEMOB IPSIMOMN PU3MBbI
[Ipukiagueie 3a7a4n, CBsI3aHHbBIE C
00BEMOM MIPSIMOI TPU3MBI

Beraunciienue 00EMOB TeIT C IIOMOIIBEO
onpenenéHHoro uuterpaiga. Oopém
HAKJIOHHOH MPHU3MBI

Berauciienue 00EMOB TeII C IIOMOIIBEO
onpenenéHHoro uuterpaiga. Oopém
TUPaAMUJIBI

®opmyna o0béMa nupamuabl. OTHOIICHKE
00BEeMOB MUpaMU ¢ OOILITUM YTIIOM

CrepeomeTpHUeCcKHE 3a/1a4H, CBSI3aHHbIE C
00BpEMaMH HAKJIIOHHOW MTPU3MBI

28

29

30

CrepeomeTpuyiecKue 3a1a4um, CBI3aHHBIC C
00BEMaMH UpaMUIbI

[Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", CBsI3aHHbBIE C 00BLEMOM HAKJIOHHOM
MIPU3MBI

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI

[Tpumenenne 00bEMOB. Boruncienue
PacCTOSHUA 10 IIIOCKOCTH

31

Kontponbnas pabora "O0bEmM
MHOTOTrpaHHHKa"




32

Hunuaapuyeckasi IOBEPXHOCTb,
o0pa3yromue HUIHHIPUYECKON
MOBEPXHOCTHU

Humuaap. [psmoit KpyroBou HUIMHIDP.
[Imoma b MOBEpXHOCTH LUAIUHIAPA

33

34

Konunueckast moBepxHOCTh, 00pa3yrorime
KOHMYECKOU nmoBepxHocTh. Konyc

Ceuenne KoHycCa INIOCKOCTHIO,
MapajuieIbHON IIIOCKOCTA OCHOBAHUS
VYceuénnslit konyc. M300paxenue
KOHYCOB M YCE€YEHHBIX KOHYCOB

35

36

37
38

39

40

[Tnomans 60KOBOI MOBEPXHOCTH U
HIOJTHOW TIOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3a/1aun Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
HOCTPOEHHEM CEYECHUH IIMIINH/PA, KOHyCa
[pukiagnaeie 3a1a4u, CBSI3aHHBIE C
LIWJIMHAPOM

Cdepa u map

[Tepeceuenue ceps u 1apa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By u n300paxenue mapa

VYpasuenue chepsl. [Inomans chepst u eé
yacTen

41

Cummetpus cdepsl 1 mapa

42

CrepeomeTpuueckue 3a1a4u Ha
JIOKA3aTeNIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHHUEM UX CEYEHUH MIOCKOCTHIO

43
44

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA IUIOCKOCTH,




45

BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIC
nmonoous

Paznuunnie KOM6I/IHaHI/II/I TEJI BpalliCHUS U
MHOI'OIrpaHHUKOB

46

47

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

KoHntposnbnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

48

49

50

O0béMm mmuHIpa. Teopema 06 00bEMe
MPSMOTO IIWJIMHAPA

Brruucienue 006EMOB TEI ¢ TOMOIIBIO
onpeaenéuHoro uurerpaita. O6bpEM KoHyca

[Lnomaan OOKOBOM M OJIHOM
MOBEPXHOCTU KOHYyCa

o1

52

CrepeoMeTpUUeCcKUe 3aJa4l, CBA3aHHbIE C
BBIUKCIICHHEM 00BEMOB IMIIMHpPA, KOHYCA

[Tpuknanaeie 3agaun 1o Teme "OOBbEMBI 1
TIJIOIAIU TTOBEPXHOCTEHN Te"

53

54

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 06 06wéme mapa. [lnomans
cheprl. CTepeoMeTpudecKue 3a/1auu,
CBsI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
rapa, IapoBOro CerMeHTa U MIapoBOTO
CEeKTOpa

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
miomaaso cepbl. COOTHOMIEHUS MEKITY
TUTOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MMOJOOHBIX TEN

55

[TogoOHEBIE TENa B MPOCTPAHCTBE.
N3menenne 06bEMa mpu mo100Uu.
CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C




56

BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIAACH
MMOBEPXHOCTEH

KoHntpoinbnas padota "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX TeNn"

57

JBuxenust mpoctpancTBa. OToOpaskeHusI.
JBmxeHus u paBeHCTBO huryp. O6mme
CBOMCTBA JBMKCHUI

Buapl nBukeHU: mapaiebHbIN
MepPEeHOC, LIEHTPpaIbHasi CHMMETPUS,
3epKalibHasi CAMMETPHS, IOBOPOT BOKPYT
IPSIMOM

58

59

[IpeobpazoBanus nonodus. [psimas u
cdepa Ditnepa

['eomeTpuuecKue 3a1aun Ha IPUMEHEHHE
JIBUKCHHUS

60

KoHnTtposbHas padota "BekTopsl B
npoctpaHcTae"”

61

O6o06matomiee moBTopenue 11 mousTHii u
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cUcTEeMaTu3alus 3HAaHU:
"ITapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBe"

62

63

O6o06matomiee moBTopenue 11 mousTHii u
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npocTpaHcTae”

Ob6o6maromiee noropenue 11 noHsATHi 1
MeTo10B Kypca reomerpun 10—11 kmaccos,
cucreMaTtu3anus 3HaHui: "O0bem
MHOTOrpaHHHUKa"

64

O6o06matomiee moBTopenue 11 mousTHi 1
MeTo0B Kypca reomerpun 10—11 knaccos,
cucreMaTtusanus 3Hangui: "Ilmomann




MOBEPXHOCTU U 00BEMBI KPYTIIBIX T

Ob6o6maromee nosropenue 11 noHsATH U

MeTo/10B Kypca reomerpun 10—11 kmaccos,
cucreMaruzanus 3Hanuit: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTJIBIX TEI

65

n

66 HroroBast kKoHTpoOIbHAs paboTa

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

67

HcTopust pa3BUTHSI CTEPEOMETPUHN KaK
HAYKH U €€ pPOJib B Pa3BUTUH
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA
[ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3aIlUs 3HAHUH

68

Wcropus pa3BuTus CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTHU
COBPEMEHHBIX HWHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME




YUYEBHO-METO/IMYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLIECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

* Marematuka: anredpa 1 Hayaia MaTeEMaTHYECKOI0 aHalln3a, reomerpust. ['eomerpus, 10-
11 kmaccrl/ IToropenos A.B., Akinoneprnoe odmectBo «M3narenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
Hunaktuyeckue marepuaisl ['eometpus 10-11 [Manunmmna B.A.

I[IAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETH
WHTEPHET
LIOK



