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INOACHUTEJIBHAS 3AIINCKA

['eomeTpus sBisgercs OAHUM U3 0a30BBIX KypcOB Ha YpOBHE CpEIHEro oOIlero
o0pa3oBaHus, TaKk Kak 00ecreynBaeT BO3MOXKHOCTh H3YUYCHHUS AUCLIUILUINH €CTECTBEHHO-HAYYHOU
HaIIPaBJIECHHOCTH M MPEAMETOB T'yMaHUTAPHOIO LHMKIA. [IOCKOJIBKY JOrM4ecKkoe MBbIILIEHUE,
dopmupyemMoe mNpH H3y4EHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0OKa3aTeJIbCTBE TEOPEM M MOCTPOCHUM LENOYKH JIOTUYECKMX YTBEPXKICHHUM IpPU PELIECHUU
FEOMETPUUYECKUX 3aJ1a4, YMEHHE BBIABUIaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIOJIB3YIOTCS NIPU PEIIEHUHU 3aJjad e€CTEeCTBEHHO-HAYyYHOrO LMKJIA, B YaCTHOCTH (DU3MUECKHUX
3az1ad.

Ilenb ocBoeHus mporpaMmbl yueOHOro kypca «I'eomerpus» Ha yriyOnEéHHOM ypOBHE —
pa3BUTHE HMHIMBUAYATBHBIX CIIOCOOHOCTEH OOydYalOMIMXCSl TP W3yYEHUH TEOMETPUH, Kak
COCTaBISIONIEH mpeAMeTHON oOnactu «MaremaTuka u HHPOpMaTHKa» uepe3 obecrneueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS 0Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NEeNCTBUH, CHelU(PUUHBIX T€OMETPUH, U HEOOXOJUMBIX JUIS YCIENIHOTO MPOQEeCCHOHATBHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropUTEeTHBIMH 33a/ladyaMH Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpOBHE, PACHIHPSIOMIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCSL:

paclIMpeHHe NPEACTABICHUS O TE€OMETPUM KAaK YacTH MHUPOBOM KYyJIbTYphl U
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H I'€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMupoBaHUE TMPEACTABICHUS O NPOCTPAHCTBEHHBIX (UrypaX Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENSAX, I[O3BOJISIIOIIMX OMNMCHIBaTh W H3y4yaTb pa3Hble  SBICHUS
OKpY’KaloIIero MHupa, 3HaHHE MOHATHHHOTO amnmapara mo paszzgeny «CrepeoMeTpusd» ydueOHOro
Kypca FreOMeTpHH;

(dbopMHpOBaHHE YMEHHS BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyJT U yMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

(dopMUpOBaHHE yMEHMs paclo3HaBaTh Ha YEPTEkKaX, MOAENSAX M B PEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAlEHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopMupoBanue MOHUMAaHUS BO3MOYKHOCTH aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHil, (opMuUpOBaHHE MOHMMAHHS POJM AKCMOMATHUKH IIPH TPOBEICHUU
paccyXJIeHH;

dopMHpoBaHHE YMEHHs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB U AJITOPUTMOB pEILEHHUS,
YMEHHUSI MX TPUMEHATh, MPOBOJIUTH JIOKa3aTelIbHbIE PACCYKIEHUS B XOJA€ pelIeHUus
CTEpEOMETPUYECKUX 3aJad M 3aJa4 C NPaKTUYECKUM CoJiepXKaHueM, (OpMHpOBaHUE
NpPEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCUOMAaTUKH B ITPOBEJEHUM JI€YKTUBHBIX PACCYXKICHU;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTyaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
o0yyaromuxcs, MO3HABATEIIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTHU
MBIIUIEHUS], UHTEPEca K U3YUEHHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYalMsIX W MPH U3yYEeHUU JPYTUX yUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEATbHBIX CHTYyallud, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIU [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJIEP)KAaTEeIbHBIMUA JIMHUAMH y4eOHoro kypca «l'eomerpusi» B 10-11
kjaccax sABisATCs: «[IpsMble M IIIOCKOCTH B HpPOCTpaHCTBE», «MHororpanHukm», «Tena
BpalieHus», « BEKTOpbI 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/|BUXKEHUS B IPOCTPAHCTBEN.

CdopmynupoBannoe Bo @I'OC COO tpeboBaHHE «yMETh ONEPHUPOBATH MOHATUSMU,
pEeBaHTHBIMHU T€OMETPHUH Ha yriayOnéHHoM ypoBHe oOyueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHUE JOIMUYECKHX YMEHHUH



pacripeniesisieTcsi He TOJBKO 10 COJCPXKATEIbHBIM JIMHUSM, HO W MO ToxaM OOydYeHWs.
Cognepxanre 00pa3oBaHWs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
®denepanbHOil pabovell MPOrpamMMBbl, pacrpeeCHHBIM M0 TogaM 00ydYeHHs], CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIMpOcaM OOydJaromuecs
o0Opamaguch HEOMHOKPATHO. OTO TMO3BOJSET OpPraHW30BaTh OBJAJICHHE TI'E€OMETPUYCCKUMHU
MOHITHSIMA W HABBIKAMHU TIOCTIEIOBATEIIBHO M TOCTYMATEIbHO, C COOJIIOJICHUEM MPUHIIUIIA
NPEEMCTBCHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOLIYIO CHCTEMY TI'€OMETPUYCCKHX
MPEJICTABICHUI O0YUarONINXCs, paciupss U yrayomnsis e€, odpa3yst MpOYHbIE MHOKECCTBCHHBIE
CBSI3H.

[Tepexo K M3yYCHHUIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math ycuoBus s quddepeHIranud  0O0y4eHUs, MOCTPOCHHS WHIUBUIYAIbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O00ECHeunTh yIIIyONEHHOE W3yYeHHE TEeOMETPHH  Kak
COCTABJISAIONICH yU4eOHOTO mpeaMeTa «MaremaTikay;

MOJITOTOBUTH OOYYAIOIIMXCS K MPOJIOJDKEHUIO M3yUeHUS] MAaTEMaTUKH C YYETOM BBIOOpa
Oyayuierd mpodeccun, obOecreyrBasi MPEEMCTBEHHOCTh MEXKAY OOMIMM W MPOGECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wu3yuenune ydyeOHOro kypca «['eomerpus» Ha yriyOn€HHOM ypoBHe oTBoguTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 yvaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMmble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, TNIOCKOCTb, ITpocTpaHcTBO. [loHsTHe
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3aumHoOe pacrnosiojkeHue IpsIMbIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECS, apajliebHbIE U
cKkpemuBaromuecs npsamele. [IpuzHaku ckpemyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajlieibHbIE NPSIMbIE B IPOCTPAHCTBE, NApauIEIbHOCTb TPEX
NpSMBIX, NApaJIeIbHOCTh HOpsAMOM U IIockoctH. [lapamiensHoe MW IEHTpaJIbHOE
POEKTHPOBaHUE, n300pakeHne puryp. OCHOBHBIE CBOHCTBA MapaICIbHOTO MPOSKTUPOBAHHMS.
N3obpaxenue ¢Guryp B napajuiebHON MPOEKIUU. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMH, YTOJ
MEXJly IpSIMBIMU B IpocTpaHCTBe. [lapamienbHOCTh MIIOCKOCTEH: mapasuleabHbIe IJIOCKOCTH,
CBOICTBa MapaielbHbIX IUIOCKOCTeH. [IpocTeiime npocTpaHnCTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TETpad/p, Napajuieienunel, IOCTPOEHUE CEUEHUI.

[lepneHaUKyIIpHOCTh HPSAMOM M IJIOCKOCTH:  IMEPIEHIUKYJSIpHbIE MpsSIMbIE B
MPOCTPAHCTBE, TNPsIMbIE TMapajUiebHbIE M TEPHEHIUKYJSPHBbIE K IUJIOCKOCTH, MPHU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISPHOU
I10CKOCTH. OpTOroHaiabHOE MpPOEKTUpOBaHUE. [lepneHauKysp U HaKJIOHHBIE: PacCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TIOCKOCTH, MPOEKIUs (GUTYPhI HA TIOCKOCTb.
[leprnieHAUKYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHAUKYIISIPHOCTH ABYX IIockocTell. Teopema
0 TPEX MEePIEeHINKYIIApPaX.

VYTrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U MJIOCKOCTBIO, ABYTPAHHBIN YroJ, IMHEHHBIN
yroja JBYIPaHHOro yria. TpéXrpaHHbli W MHOrorpaHHble yribl. CBOMCTBa IJIOCKHX YIJIOB
MHOTOrpaHHOTro yria. CBOMCTBA IMJIOCKUX W JIBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buabpl MHOrorpaHHuUKoB, pa3BépTka MHororpaHHuka. [lpusma: n-yroiapHas npusMma,
npsiMasi ¥ HAaKJIOHHAs MPU3MbI, OOKOBask M TIOJIHASI TOBEPXHOCTH Mpu3Mbl. [lapamenenumnen,
NpsIMOYTOJIbHBIA MapajuleNienunel W ero cpoicrBa. KparTyailluye mnyTM Ha MOBEPXHOCTH
MHoOTOorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yToJIbHAsI MTUPaMU/a, TpaBUiIbHAS U yced€HHast mupamuibl. CBoiicTBa pédep u OOKOBBIX TpaHei
MpaBUIBLHON TUpamMubl. [IpaBriibHBIE MHOTOTPAHHUKH: TpaBWIbHAsS TpW3Ma W TpaBUIbHAS
MUpaMu/Ia, IpaBUIIbHAS TPEYTONIbHAS MTUPAMUJIA U TTPABUIIBHEIN TeTpadap, KyO. [IpeacraBnenue
0 MPaBUJIbHBIX MHOTOTPaHHUKAX: OKTA3P, JOJAEKAYAP U UKOCASP.

Brruncnenue 3meMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. [lnomans 00KoBOIA
MOBEPXHOCTH W TIOJIHOM TOBEPXHOCTHU TMPSMOW TPHU3MBI, TUIONIAJh OCHOBAaHMM, Teopema o
OOKOBOHM TMOBEPXHOCTH TpsMON mpu3Mbl. [lnomane OGOKOBOM MOBEPXHOCTH M TMOBEPXHOCTHU
MPaBUIILHOMN MHUPAMHJIBI, TEOPEMA O TIONIAIA YCEUEHHOU MUPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU TPABWIBHBIX MHOTOIPAHHHUKOB.
CummeTpusi B TIpaBUIBHOM MHOTOTPAaHHUKE: CHMMETPHUS TapajUIeNenuneaa, CUMMETPHS
MPaBUJIBHBIX IPU3M, CHMMETPUS MPABUIIBHON MUPaMUJBI.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsiTHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOp, JUIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBONOJOKHO HAaIpaBJICHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. JIeHCTBUSI C BEKTOpAaMHU: CIIOKEHUE W BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOXEHHE BeKTopa Ha uucio. CBoilcTBa cloxeHUs: BeKTOpoB. (CBoiicTBa
YMHOXXEHHSI BeKTOopa Ha uucio. [lonarue komiuianapHbie BeKTOphl. [Ipr3Hak KOMIIaHApHOCTH
Tpéx BekTopoB. [IpaBwio mnapamnenenunena. Teopema O pa3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHApHBIM ~ BekTOopaM. lIpsiMoyroinpHas cucTeMa KOOpPAMHAT B  IPOCTPAHCTBE.



Koopaunatsl BekTopa. CBs3b MEXAy KOOpAWHATAMHU BEKTOpAa U KOOPJAWHATAMH TOYEK. YTOJ
Mexly BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.
11 KUIIACC

Tesa BpanieHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpa3zymoiiue mnoBepxHocTed. Tena BpamleHus: HNUIMHAP, KOHYC, YCEYEHHBIN
KOHYC, cepa, map. Bzaumnaoe pacrnonoxenne cepsl U IUIOCKOCTH, KacaTellbHas TIOCKOCTh K
chepe. U300paxeHue Ten BpalleHUs Ha miIockocTu. Pa3BépTka nunuuapa u konyca. CUMMeTpHs
cdepsl U mapa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSAMOYTOIHLHOTO
napajienenunena u cieactsus u3 He€. OO0BEM NPAMON W HAKIOHHON NPHU3MBI, IHIUHIPA,
nupaMuibl U KoHyca. O0bEM 11apa v apoBOro CErMEHTa.

KomOunanmu Tten BpameHWss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okosio IumHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iomanas cepsl n e€ dacteid. [lomobue B
npoctpancTtBe. OTHomieHHe O00BEMOB, IUIOMIAZE TMOBEPXHOCTEH MOAOOHBIX  uryp.
[IpeoOpazoBanue momodusi, romoTeTusi. Pemenne 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ce4eHWH MHOTOTPAHHHKOB W TEJ BpAIICHUS: CEYEHUS WIMHApA
(mapayuiebHO W TMEPIEHAMKYJISIPHO OCH), CEYEeHHUs KOoHyca (mapayjielibHble OCHOBAaHUIO U
IPOXO/IAIINE Yepe3 BEepIIMHY), CEUYCHHS MIapa, METOABI IMOCTPOCHUSI CEUCHH: METOJ CIIEIOB,
METO/1 BHyTPEHHETO IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYIEH MI0CKOCTH.

BeKkTopbl M KOOPIAMHATHI B POCTPAHCTBE

Bekrops! B npoctpancTBe. Onepaunu Hajl BEKTopaMH. BekTopHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHs. IIpsMoyrombHas cucTeMa KOOpDAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1ad.

JIBH2KEeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OOmue
CBOWCTBa JABWKEHHH. BuIbl NBUXKEHUH: mapasieNbHBIA MEpPEeHOC, LEHTpalbHAsi CUMMETpPHUS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3zoBanus nogodus. [psmas u chepa
Olinepa.



ILTAHUPYEMBIE PE3YJIbTATbl OCBOEHHMs YYEBHOI'O KYPCA «'EOMETPHSI»
(YI'IYBJIEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxaanckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTh TPAXKAAHCKON MO3UIUN OOYYaIOLIErocsi KaKk aKTUBHOTO U OTBETCTBEHHOI'O
YjieHa POCCHUHCKOro OOIECTBA, IMPEICTABICHHE O MATEeMAaTHYECKUX OCHOBAaX (YyHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUM, MPOLEAYp TIpa)JAaHCKOro oOmiectBa (BBIOOPHI, OMPOCHI U JAPYroe),
YMEHHE B3aUMOJCWCTBOBATH C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHM C WX (YHKIHSIMU H
Ha3Ha4YCHHEM;

2) naTpuoTHYeCKoe BOCIIMTAHHUe:

c(OPMUPOBAHHOCTh POCCHUICKON TpakIaHCKONH HUIACHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY U
HACTOSIIEMY POCCUUCKOM MAaTEMATHUKH, LEHHOCTHOE OTHOWIEHHE K JOCTHKEHHUSIM POCCHUHUCKUX
MaTe€MaTUKOB U POCCUICKONM MAaTeMAaTHUYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTUKEHUU B APYrUX
HayKax, TEXHOJIOTUSX, Cepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHHE JYXOBHBIX LIEHHOCTEW POCCHUICKOro Hapojaa, c(HOpMHUPOBAHHOCTh HPAaBCTBEHHOI'O
CO3HAHUs, 3TUYECKOr0 MOBEJACHMS, CBA3aHHOIO C MPAKTUYECKUM IPUMEHEHHEM JOCTUKEHUW HAyKH U
JESITeIbHOCThIO YUYEHOI0, 0OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOEHUE YCTOWYMBOTO OyaAyIIEro;

4) >cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas 3CTETUKY MaTEeMaTHMYECKUX 3aKOHOMEPHOCTEW,
O0BEKTOB, 3ajlay, pEUIeHUH, pacCyXJeHUil, BOCHPUUMYMBOCTb K MaT€MaTHUYECKUM acleKTaM
Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pusuyeckoe BocnuTaAHME:

c(OpPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKHWE 3HAHHUA B HMHTEpecax 3/10pOBOTO U
6e3omacHOro oOpasa >KH3HH, OTBETCTBEHHOE OTHOILICHHME K CBOEMY 3/I0pPOBBIO (310pOBOE MHTaHHE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHH M OTAbIXA, peryispHas (usnueckas aKTUBHOCTb), (U3NYECKOE
COBEPILICHCTBOBAHNUE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TpPYZAY, OCO3HAaHHE LEHHOCTH TPYJOIOOMs, MHTEpeC K pa3IU4HbIM cdepam
npodeccuoHabHOM JeSATENIbHOCTH, CBSA3aHHBIM C MaTeMaTUKOW U €€ NPUIIOKEHUSMHU, YMEHHUE
COBepILIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccuu M peaqu30BbIBATH COOCTBEHHBIE >KM3HEHHBIE
IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4eckoMy OOpa3oBaHUIO U CaMOOOpPAa30BaHMIO Ha
MPOTSHDKEHUM BCEM KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIICHUM MPAKTHYECKUX 3ajad
MaTeMaTH4eCKON HalpaBIeHHOCTH;

7) 3K0JI0THYeCKOe BOCTIMTAHHUE:

c(OPMUPOBAHHOCTH 3KOJIOTHYECKON KyJIbTYpPbl, IOHUMAHUE BIUSAHUS COLIMATbHO-3KOHOMHUYECKHUX
MPOIIECCOB Ha COCTOSHUE MPHPOJHOW M COLMAIBHOM Cpelbl, OCO3HAHHE TJI00AJBHOIO XapakTepa
HKOJIOTMUECKUX MPOoOIIeM, OpUEHTAIUsl Ha IPUMEHEHHE MaTeMaTHYeCKIX 3HAHUM JJis pelieHus 3a1a4 B
00JIacTH OKpY KaloLIei cpe/ibl, MIIAHUPOBAHNUE MOCTYIKOB M OLIEHKH MX BO3MOXHBIX MOCIEICTBHM IS
OKpY>KaloIleu Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKM ¥ OOILIECTBEHHOW MNpPaKTHKH, TOHUMAHWE MaTeMaTWYeCKOHM HayKH Kak c(epbl 4eIoBeYeCKOn
NEeATEIbHOCTH, 3TANOB €€ Pa3BUTUS W 3HAYMMOCTU ISl PA3BUTHS LIUBUIIM3ALAH, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU U MaTEMaTUYECKOU KyJIbTypOl KaK CPEACTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYILECTBIIATh
MIPOEKTHYIO U UCCIIEI0BATENBCKYIO IESITEIbHOCTh MHANBUIyaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI



ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHBbIE Y4eOHbIe JeiicTBUS

ba3oBble Jiornueckue 1eMCTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKA MATEMAaTHYECKUX OOBEKTOB, MOHSITHIA,
OTHONIICHUHA MEXAYy TOHATUAMH, (HOPMYIHPOBATH OMPENCICHHS IOHSATUH, YCTaHABJIMBATH
CYILIECTBEHHBIH NpPHU3HAK KIACCHU(PUKAIMU, OCHOBAHMS IJs OOOOLICHHS U CpaBHEHHS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3A;

BOCIPUHUMATH, (OPMYIUPOBATH U MpPeoOpa3oBbIBaTh  CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHULIATENbHBIC, €IMHUYHBIC, YACTHBIC U O0IIKE, YCIOBHbIE;

BBISIBJISITH MAaTEMaTH4YECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUHS B (paKTax, JAHHBIX,
HAONMIOJICHUSAX W YTBEPXKICHUSX, WpeiaraTh KPUTEPUH JUIS BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JenaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTHMKU, JACAYKTHBHBIX U HWHAYKTHUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHU 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPXKICHUM (MpsSMbIE M OT
MIPOTUBHOTO0), BBICTpaMBaTh apryMEHTAllUIO0, MPUBOIAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBAThH
COOCTBEHHBIC CYXKIICHHS M BHIBOJIBI;

BBIOMpATh CIOCOO perieHus ydeOHOW 3ajaud (CpaBHUBATh HECKOJBKO BAapUAHTOB pEIICHUS,
BBEIOMpaTh HanOO0JIee TIOIXOISIINNA C YYETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble ucciegoBare/bCKue 1eHCTBUSA:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIILCKUA HMHCTPYMEHT TIO3HaHUS, (PopMyIHpoBaTh
BOIPOCHI, (PUKCUpYIOLIHE TPOTUBOpEUHe, MpolIeMy, yCTaHABIMBATh HCKOMOE U JaHHOE, (hOpMUPOBAThH
TUIIOTE3Yy, APTYMEHTHPOBATH CBOIO IMO3UIIUIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, MCCIEIOBAHUE MO YCTAaHOBJICHUIO
O0COOEHHOCTEN MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHHS, IMPOIECCA, BBIABICHUIO 3aBUCHUMOCTEUH MEXKTY
00BEKTaMHU, SIBICHUSIMHU, TIPOIIECCAMU;

CaMOCTOATENbHO (OPMYIUPOBaTh OOOOIIEHHWS W BBIBOABI MO pe3yibTaTaM MPOBEIEHHOTO
HaONIO/IEHHUsI, HWCCIEOBAHMs, OLIEHUBATh JOCTOBEPHOCTh IMOJNYYEHHBIX pPE3yJIbTAaTOB, BBHIBOJOB U
0000IIEHN;

MPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOLIECCA, a TAKXKE BBIIBUTaTh IPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanueii:

BBISIBIIATH JIePUITUTBI MHPOpPMALUM, TAHHBIX, HEOOXOAMMBIX JIS OTBETa Ha BOIPOC M IS
pelieHus 3a1a4u;

BBIOMPATh WH(POPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh
Y MHTEPIPETUPOBATh NH(DOPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeaCcTaBICHUS;

CTPYKTYpUpOBaTh WH(MOPMAIUIO, TMPEACTaBIATh €€ B Pa3UYHBIX (PopMax, HILTIOCTPUPOBATH
rpapuyuecKy;

OIICHUBATh HAJEKHOCTh MHPOPMAIIMH IO CAMOCTOATEIIBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHBbIE YyHUBEpPCAJIbHbIC Y4eOHbIE el CTBUSA

OO0menue:

BOCIIPUHUMATH B (DOPMYJIHPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBUSMH H IIENISIMU OOIICHHUS,
SCHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOI TOYKY 3PEHHsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHMSI 110 X0y PELIeHHUs 3a7aui, KOMMEHTUPOBATh [10JIy4YEHHBIN pe3yJIbTar;

B X07Ie 00CY’KJeHH 33]aBaTh BOIPOCHI 110 CYIIECTBY 00CYXIaeMOil TeMBbI, TPOOIEMBI, peIacMoit
3aJjauu, BBICKA3bIBaTh MJIEW, HALICJIEHHBIE HA IIOUCK pPEIIEHMs], COMOCTABIATh CBOU CYXKACHHUA C
CYXJIEHUSIMH JIPYIMX YYaCTHHKOB JHajiora, OOHapyXHBaTh pa3jMyle M CXOJCTBO MO3UIMH, B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHUS;

NPEJCTAaBIATh pE3yAbTaThl PEIICHHS 3aJaud, OKCIIEPUMEHTa, HCCIEeIOBaHUSA, IPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (OpMaT BBICTYIUICHHS C Y4ETOM 3aJad IMPEe3eHTAlUd M OCOOEHHOCTEH
ayJUTOpUH.



PerysisiTuBHBIC YHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA

Camoopranuszaums:

COCTABIISATH IUIAH, aJITOPUTM PEIICHUS 33/1a4H, BEIOUPATh CIIOCO0 PELICHHUs ¢ YI4ETOM UMEIOLIIXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C
y4€TOM HOBOUM HH(OPMAIIHH.

CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJIETh HAaBBIKAMHU I1O3HABATENBHON pEe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI U
MBICIMTENbHBIX IPOLECCOB, UX pE3yJbTaTOB, BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelIeHsl MaTeMaTH4YeCKON 3a1auH;

IPEIBUAETh TPYIHOCTH, KOTOpbIE MOIYT BO3HMKHYTh IIpH PpEIIEHUH 3a]a4d, BHOCUThb
KOPPEKTHUBBl B JIE€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOATEIbCTB, JAHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LEIHU U YCIOBUAM, OOBSICHATH NMPUYUHBI JOCTHIKEHUS WU
HE/IOCTHXKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OLIEHKY HpUOOpPETEHHOMY
OTIBITY.

CoBMmecTHAasl 1eSAITEILHOCTD:

IIOHUMATh U UCIOJIB30BaTh IPEUMYILECTBA KOMaHAHON U UHIMBUYaJIbHOU paOOTHI IIPU PELLICHUU
yueOHBIX 3aJa4, IPUHUMATh 1IeJIb COBMECTHOMN NEATEIbHOCTH, MJIAHUPOBATh OPraHU3ALUI0 COBMECTHOM
paboThI, pacmpenensiTh BHIABI padOT, IOrOBAapHUBATHCS, OOCYKAATh MPOIECC M pPEe3ynbTaT paloThI,
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

Y4acTBOBATh B IPYNIOBBIX (hopmax paboThl (00CyXaeHHS, 0OMEH MHEHHH, «MO3TOBBIEC IITYPMBD)
U UHbIE), BBIIOJHATH CBOK YacTh PabOThl M KOOPJMHMPOBATH CBOM JIEHCTBUSA C JIPYTMMHU WiIEHAMHU
KOMaH/Ibl, OIICHUBAaTh KAYECTBO CBOErO BKJIAJa B OOIIMN MPOAYKT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJACUCTBHS.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 knacca oOyuaromuiicss HAy4UTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHM TOHSATHSIMU CTEPEOMETPUM MpPH PELIeHWH 3aJady U
MIPOBE/ICHUU MaTEMAaTUYECKUX PaCCyKIICHHH;

® TPUMEHSTh AKCHOMBI CTEPEOMETPUH W CIEICTBUS W3 HUX NPU PEIICHHH T€OMETPHUYECKHX
3ajay;

e KiaccH(UIIMPOBATh B3aMMHOE pACIIONIOKEHUE TPSMBIX B TIPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMH, CBSI3aHHBIMM C YIJIAaMH B TPOCTPAHCTBE: MEXIY
MPSIMBIMH B TIPOCTPAHCTBE, MEX/TY MPSIMON U IJIOCKOCTHIO;

e CBOOOJIHO OTIEPHPOBATH MOHSATHIMH, CBI3aHHBIMH C MHOTOTDaHHUKAMU;

e CBOOOTHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MIpW3Ma, MUPaMUAA,
PSIMOYTOJIBHBIN Mapasuienenunen, kyo);

e KJaccu(UIUPOBaTh MHOTOIPAaHHHUKH, BEIOMpPAs OCHOBAHUS IS KIIACCHU(PHUKAIINH;

e CcBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C CEUEHHEM MHOT'OI'PaHHHKOB IIOCKOCTBIO;

® BHINOJHATH MMapajuleIbHOE, IEHTPAIFHOE M OPTOTOHAIBHOE NPOCKTHpPOBaHWE QUTYp Ha
IUIOCKOCTD, BBITIOJHATH N300pakeHust (pUryp Ha MIIOCKOCTH;

® CTPOWTH CEUEHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBITIOIHATH (BHIHOCHBIE) IJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

® BBIUUCIATH IUIOIIAM IIOBEPXHOCTEH MHOIOIpPaHHUKOB (IIpHU3Ma, MUPAMUA), TEOMETPUUECKUX
TeJI C IPUMEHEHNEeM HopMy;

e CcBOOOJHO ONEPHPOBATH MOHATHAMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (QUTYPHI;



CBOOOJHO OINEpPHPOBATh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpAaM M KOOpJMHATAM B
IIPOCTPAHCTBE;

BBIIIOJIHATH JICUCTBUSA HaJ BEKTOPAMU;

pemiatb 3aJa4d  Ha JI0KAa3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHHUH UM HAxOXK/IEHUE
F€OMETPUYECKUX BEJIWYUH, NMPUMEHSS M3BECTHBIE METOJbl IPH PEUICHUU MaTEMaTUYECKHUX
3a/1a4 NOBBILIEHHOI'O U BBICOKOTI'O YPOBHSI CIIOKHOCTH;

IIPUMEHATH IIPOCTEHIINE IMPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKHUX 3aa4;

U3BJIEKaTh, MPeoOpa3oBbIBATh W HHTEPIPETUPOBATH HH(GOPMALUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTekKaxX U pUCYHKaX;

IIPUMEHATH II0OJYYEHHBIC 3HAaHMUS HA IPAKTUKE: CPaBHUBAThb M AHAJIU3UPOBATH PEaJIbHBIC
CUTyallu¥, NPUMEHATh W3YUYEHHBIE IOHATHS B IPOLIECCE MOMCKA PELICHUS MaTeMaTUYeCKH
cOpMyYITHPOBAaHHOW MPOOJIEMBI, MOACIUPOBATh peabHBIC CUTYAIlMH Ha SI3BIKE T€OMETPHH,
HCCIEA0BaTh MOCTPOCHHBIE MOJEIH C UCIOIb30BAHUEM I'€OMETPUUECKUX MOHIATHI U TEOPEM,
ammapara anreOpbl, pemarh IMPaKTHYECKHE 3aJadd, CBA3aHHBIE C HAXOXKICHUEM
F€OMETPUUYECKHUX BEJINYUH;

UMETh MpeACTaBiIeHUs] 00 OCHOBHBIX JTalax pPa3BUTHS T'€OMETPUM KaK COCTaBHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHUH.

K konny 11 kiaacca oOyyaronuiicss Hay4uTcs:

CBOOOJIHO OIEpPUPOBaTh IOHATUSMH, CBSI3aHHBIMU C LMJIUMHAPUYECKOW, KOHMYECKOH W
cepuueckoil MOBEpXHOCTIMHU, OOBICHATH CIIOCOOBI OJTy4EHUS;

OIEpPUPOBATH MOHATHAMM, CBI3aHHBIMU C TEJIaMU BPALLIECHUS: IWINHAPOM, KOHYCOM, cepoit u
1apom;

pacrno3HaBaTh Tela BpalleHus (LWIMHApP, KOHYC, cepa M map) U OOBACHATH CHOCOOBI
IOJIyYEHUs TEJ BPAILICHNUS;

KJ1accu(UIUpPOBaTh B3aUMHOE PACHONIOKEHHE CHEPBI U TNIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TN BpallleHUs,, 00bEMBI U IUIOIIAAN
MTOBEPXHOCTE MHOTOIPAaHHUKOB W TE€J BpallleHUs, F€OMETPUUYECKUX TeJ C MPUMEHEHUEM
bopmyu;

CBOOOJHO ONEpUPOBATh MOHITUSAMH, CBSI3aHHBIMM C KOMOMHAIIMSIMM Te€J BpAIIEHUS U
MHOT'OI'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIM B cepy U ommcaHHBIA OKOJO cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK MJIU TEJIO BPAILCHHUS,

BBIUUCIIATH COOTHOIICHUS MEXY TUIOIIAIsIMUA MTOBEPXHOCTEH 1 00bEMaMU TIOJOOHBIX TEIT;
n300paxkaTh M3ydaeMble (UIYpbI, BBHIMOIHITH (BHIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (GUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpaIlCHUS;
U3BJIEKaTh, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh WH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX QUTypax, MpeACTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

cBOOO/IHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OIEpalK HaJl BEKTOPaMU;

3aJ1aBaTh IVIOCKOCTh YpaBHEHHEM B JIEKapTOBOM CHCTEME KOOpJMHAT;

pelarh reoMeTpUYecKre 3aJaud Ha BBIYMCIICHHE YIJIOB MEXIY MPSMBIMH U IUIOCKOCTSAMH,
BBIUHCIICHHE PACCTOSHUNM OT TOYKM 1O IUIOCKOCTH, B LIE€JIOM, Ha MPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA IIPU PELLIECHUM;

CBOOOJHO OIEPUPOBATH TOHATHUAMH, CBA3aHHBIMU C JBM)KEHHEM B TIPOCTPAHCTBE, 3HATh
CBOMCTBA JBHIKCHHUIA,

BBINOJIHATh M300paK€HUSI MHOTOTPAaHHUKOB U TeJl BPAIEHUS MPH NapajljeIbHOM IEepeHoce,
LEHTPAJIbHOM CUMMETPHUM, 3€PKaJbHOM CUMMETPUHM, IIPU IOBOPOTE BOKPYI IPSIMOH,
npeoOpa3oBaHus O100MS;



CTPOUTH CCUHCHHUA MHOI'OIPAaHHUKOB M TCJI BPAICHHA: CCUCHUA LUIMHApPA (HapaJIJIeHLHO u
NEPIIEHAUKYIISIPHO OCH), CEUeHUs] KOHyca (TapajuleJbHbIe OCHOBAHUIO M MPOXOJAIINE Yepe3
BEpLINHY), CEUCHHS I1apa;

UCIIOJIB30BATh  METOJBl IOCTPOEHHS CEUCHHMH: METOJ CIIEIOB, METOX BHYTPEHHETO
IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKACHUS;

OPUMEHSATh  TeoMeTpuueckue  (akThl s PEHICHUS  CTEPEOMETPUYECKHX  3a1ad,
MPEATOJIararoIuX HECKOJIBKO IIaroB PEeIIeHNUs], €CIH YCIOBUS IPUMEHEHHUS 331aHbl B IBHOU U
HesIBHOU (opme;

pemiaTh 3ajadyd  Ha JIOKA3aTeNbCTBO MAaTEMAaTUYECKHX OTHOMIGHWH W  HaxOXJIEHHUE
reOMETPUYECKUX BEIINYMH;

NPUMEHATh TPOTPAaMMHBIE CpPEACTBA M DIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IPHU
pEIICHIH CTEPEOMETPUIECKUX 3a/1a4;

INPUMCHATH IIOJTYYCHHBIC 3HAHHWA Ha HNPAKTHUKE. CPaBHUBATb, AHAJIMU3UPOBATL W OLCHHBATDH
peanbHble CUTYallMM, NPUMEHSATh W3Y4YEHHBIE IIOHATHSA, TEOPEMBI, CBOWCTBA B IpoLEcce
MIOWCKA PEIICHUS MaTeMaTH4ecKu CHOPMYITUPOBAHHON MPOOJIEMBI, MOJICINPOBATh PEaNbHbIC
CUTyallUd Ha S3bIKE T€OMETPHH, HCCIEN0BATh IOCTPOCHHBIE MOJAETH C HCIOJIb30BAaHHEM
reOMETPUYECKUX MOHATHH W TEeOopeM, ammapara anreOphl, pelmaTh NPaKTUYeCKUe 3a/1adu,
CBA3aHHLIC C HAXOXKACHUCM I'COMETPHUICCKUX BCJIUYNH,

HMCTh MPCACTABJICHUA 00 OCHOBHBLIX 3Tamax PasBUTHUA T'COMECTPUU KaK COCTaBHOM YacTH
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnionoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTL OPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl ¥ paccTOSHUSA 16 1
MHororpanHuku 7 1
BekTopsl B IpOCTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakruseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHaMTHYECKast TEOMETPUS 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 |
CHUCTEMaTHU3aIlis 3HAHUM
3 O06bEéM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJl
6 JBrxeHus 5 1
7 [ToBTOpEHwMeE, 0606meHI/vIe " 17 )
CUCTEMaTH3aIl1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHEBIE MpaBUIIa N300pakeHNsT Ha PUCYHKE TUIOCKOCTH,
MapauIedbHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonaTHs cTEpEOMETPUU: TOUKA, TTPSAMAs], INIOCKOCTb,
npoctpancTBO. OCHOBHBIC TpaBHiia M300paKeHHS Ha
PHUCYHKE IUIOCKOCTH, apalIeIbHbIX MPSIMBIX (OTPE3KOB),
CepearHBI OTPE3Ka

[onsaTus: nepecekaroluecs IIOCKOCTH, IEPECEKAIOIINECS
npsMasi v TUIOCKOCTb; MOTYIPOCTPAHCTBO

[onsaTus: nepecekaroimuecs IIOCKOCTH, IEPECEKAIOIINECS
npsMasi v TUIOCKOCTb; MOJTYIPOCTPAHCTBO

KoanuectBo
4acoB

DJieKTpoHHbIE HU(POBLIE 00pa3oBaTe/bHbIE Pecypchl

MHororpaHHuKH, H300paXeHUE MPOCTEHIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIONINX 00BEKTOB

MHororpaHHuKH, H300paXeHHE MPOCTEHIITNX
IPOCTPAHCTBEHHBIX (PUTYpP, HECYLIECTBYIOLINX OOBEKTOB

AXCHOMBI CTCPCOMETPHUHU U IICPBLIC CICACTBUA U3 HUX

AXCHOMBI CTCPCOMETPHUHU U IICPBLIC CICACTBUA U3 HUX

10

AKCHOMBI CTEPEOMETPHH U TIEPBbIE CIEICTBUS U3 HUX.

CnocoObl 3alaHus NPAMBIX U IUIOCKOCTEH B MIpOCTPAHCTBE.

O0o3HaueHUs MNpAMbBIX U IUIOCKOCTEH

N3o0paxenne ceueHn NHUpaMuIbl, Ky0a v IPU3MBI,
KOTOpPBIE IIPOXOAT Yepe3 ux péopa. M3o0paxkeHue
TepeceueHusl MOJIyYEHHBIX IIOCKocTel. PackpaiiiBanue
MOCTPOEHHBIX CEYEHUH pa3HbIMU IIBETAMU

11

NzobpakeHne cedyeHni MpaMuIbl, KyOa v MPU3MBL,
KOTOpbIE IPOXOIAT Yepe3 ux péopa. M3o0paxenue
NepeceueHusl MOJIyYEHHBIX IIOCKocTel. PackpaiiiBanue
MIOCTPOCHHBIX CEYEHUI Pa3HBIMHU IIBETAMU




12

13

14

H3o0pakeHre CEUCHUI MUPAMUIbI, KyOa ¥ MIPU3MBI,
KOTOPBIC IPOXOMAT Uepe3 ux péopa. M3o0paxenue
MEpECEUCHHUS MTOTYYEHHBIX TUIOCKOCTEN. PackpamnBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMHU IIBETAMH
N3obpaxenne ceueHni MIpaMUIbl, Ky0a U IPU3MEI,
KOTOPBIC IPOXOMAT Uepe3 ux péopa. M3o0paxkenue
MIEPECCYCHUS TTOTYUYSHHBIX IIIOCKOCTEH. PackpamuBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMHU IIBETAMH

MeTton cneaoB ISl HOCTPOEHUS CEUeHUH

15

16

17

Meron cienoB it mocTpoeHus cedeHuii. CBoiicTBa
MepeceueHU NPSIMBIX U MIIOCKOCTEH

Merton cnenos s noctpoeHus ceueHuid. CBoicTBa
MepeceueHU NPSIMBIX U MIIOCKOCTEH

ITocTpoenue ceuenuii B nmupamue, Kyoe 1mo TpéM TouKam
Ha péOpax. Co3naHue BEIHOCHBIX YEPTEKEH U 3aIKCh
I1aroB MOCTPOEHHUS

18

19

[MocTpoenue cevenuii B mupamue, Kyde mo TpéM Toukam
Ha péOpax. Co3paHue BEIHOCHBIX YEPTEKEH U 3aIHCh
I1aroB MOCTPOCHHUS

[locTpoenue ceueHnit B mupamuie, Kyoe o TpéM ToUKam
Ha péopax. Co3nanne BEIHOCHBIX YePTEIKEH U 3aMHCh
I1aroB MOCTPOEHHUS

20

21

22

[MocTpoenue cevenuit B mupamue, Kyode mo TpéM Toukam
Ha p&0pax. Co3aHne BEIHOCHBIX YEPTEXKEH U 3aIuCh
1IaroB MOCTPOEHUS

IToBTropenue mnanumerpun: Teopema o
MPOTIOPITMOHATBLHBIX oTpe3kax. [logobue TpeyroapsHUKOB
IToBropenue mnanumerpun: Teopema Menenasi. Pacuersl B
CEUYCHUSX Ha BRIHOCHBIX UepTekax. icTopus pa3BUTHS
TJIAHUMETPHUH U CTEPEOMETPHH

23

KontposbHast pabota "Akcuomsl ctepeomerpun. Ceuenus"”

24

25

B3aumMHoe pacrono)xeHue IpsiMbIX B IPOCTPAHCTBE.
CkpemuBaromuecs npsmeie. [Ipu3Haky CKpemyBarouXcs
npsaMeIx. [lapaniensHble mpsMble B IPOCTPAHCTBE

TeopeMa O CymI€CTBOBAHMU U CIMHCTBCHHOCTH HpﬂMOﬁ




napauIeIbHON JaHHOM MPSIMOM, MPOXOIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U He JIeXkalleil Ha JaHHOH npsiMoi. Jlemma o
NEPECeUCHNH apaUIeNIbHBIX MPSIMBIX MJIOCKOCTHIO

26

27

TTapannensHOCTb TpeX NpsAMBIX. Teopema o TpEX
MapaJuIeIbHBIX MPSIMBIX. TeopeMa 0 CKpEeIUBarOIUXCS
TIPSIMBIX

ITapannensHoe npoexTupoBanue. OCHOBHBIE CBOWCTBA
napauIeIbHOTO IPOCKTUpoBanus. M300pakeHre pa3HbIX
(huryp B mapayuienbHOU IPOESKITUI

28

29

30

31

32

LeHnTpanbHast mpoeKIUs. YTOI C COHAIIPABICHHBIMU
CTOPOHaMH. YTOJ MEXKIY IPSIMBIMH

3a1aun Ha JOKA3aTeNbCTBO M UCCIIEI0BaHUE, CBI3aHHBIE C
PaCIIOJIOKCHUEM TIPSIMBIX B IIPOCTPAHCTBE

IloHsATHA: napamieabHOCTh MPSIMOM U IJIOCKOCTH B
npoctpancTie. [Ipu3Hak napanaenbHOCTH NPSIMOH U
riockocT. CBOMCTBA MapajuIeIbHOCTH NPSMOM 1
IUIOCKOCTH

I'eomeTpruyeckue 3a1a4n HAa BBIYUCIEHUE H
JTIOKA3aTeNbCTBO, CBA3aHHBIE C APAILICIIEHOCTHIO MPSMBIX
Y IJIOCKOCTEW B IPOCTPAHCTBE

ITocTpoeHue cedeHus, MPOXOASILEro YEPE3 NTAHHYIO
MIPSIMYIO Ha YEPTEXKE U MapaiIEIbHOTO IPYroM NMpsiMOi.
Pacuér otHOLIEHUIT

33

34

[NapannensHas poeKLMs, IPUMEHEHHE JIs1 TOCTPOCHHUS
cedeHuil Ky0Oa u napayienenunena. CoiicTaa
napajulesenuIeaa u Ipru3Mbl

ITapannensHble ocKkoCTH. [Tpu3HaKK MapamienbHOCTH
JIBYX IIJIOCKOCTEN

35

36

TeopeMa 0 napajIeIbHOCTH U €IMHCTBEHHOCTH
IJIOCKOCTH, TIPOXOIAIIEH Yepe3 TOUKY, He
MPUHAAICKAILYIO0 JAHHOM IJIOCKOCTH U CIEACTBUS U3 HEE
CBoiicTBa nmapaieNbHbIX IUIOCKOCTEN: 0 MapaieIbHOCTH

IPSIMBIX NIEPECEUCHUS IIPU IIEPECEYEHUU IBYX
NapaJIeNbHbIX IUNIOCKOCTEN TpEThel

37

CBoiicTBa mapauIeNbHBIX IIOCKOCTEH: 00 0Tpe3Kax




NnapauiCJIbHbIX NPAMBIX, 3aKII0YEHHBIX MCXKOY
NnapauiCJIbHBIMU IIJIOCKOCTAMU; O NMIEPECCUCHUN HpHMOﬁ C
ABYMs MNapaJlJICIbHBIMU INIOCKOCTAMU

38 IToBTOpenwme: Teopema [ludaropa Ha mIocKoCcTH

39 [ToBTOpEHHE: TPUTOHOMETPHS TPSIMOYTOIBEHOTO
TPEyroJbHHUKA

40 CsaoiicTBa Ky0a M MPsIMOYTOJIGHOTO Mapaiiesienune a

41 Brrunciiene AMUH OTPE3KOB B KyOe U MPSMOYTOIBHOM
napaesenumene

4 IlepnieHAUKYISIPHOCTH npﬂMofI u wiockoctu. ITpusHak
NEePHIEHIUKYISIPHOCTH MIPSIMOM U MIIIOCKOCTH

43 IlepnieHIUKYISIPHOCTH npﬂMofI u wiockoctu. ITpusnak
NEePIEHIUKYISIPHOCTH MPSIMOH U TMIIOCKOCTH
Teopema o cyI1ecTBOBaHUH U €IMHCTBEHHOCTH MPSAMOH,

44 IIPOXOJSIIEN Yepe3 TOUKY IPOCTPAHCTBA U
NEePIEHIUKYISIPHON K IIIOCKOCTH

45 [TnocKOCTH U IepIEHANKYJISIPHBIE UM IIPSIMBIC B
MHOTOI'PaHHUKAX

46 [InockocTy 1 NepHeHAUKYIAPHBIE UM NPSIMBIE B
MHOTOI'PaHHUKAX

47 [epniennukynsap u HakiIoHHAsA. [locTpoeHue
NEPIICHTUKYJIISpa U3 TOYKU Ha TPSMYIO

48 Iepnenaukynsp v HaknoHHas. [TocTpoenue
NEPICHTUKYJIISIpa U3 TOYKU Ha TPSMYIO

49 Teopema o Tpé€x nepreHANKYIsIpax (mpsiMasi U oOpaTHasi)

50 Teopema o Tpé€x nepreHANKYIsIpax (mpsiMasi U oOpaTHasi)

51 YTroa MeXay CKPEIIMBAIOUIMMUCS TPSIMBIMU

59 [lonck nepneHanKyIISIPHBIX MPAMBIX € MOMOIIIBIO
NEePIEHIUKYISIPHBIX TUIOCKOCTEH

53 OpTOroHaJIbHOE MPOEKTUPOBAHUE

54 [locTpoenue ceuennit Kyoa, IpU3MBI, nPaBHnLHoﬁ
TMUPAMHUJIBI C IOMOIIIBI0 OPTOTOHAIBHOMW MPOEKIINU

55 ITocTpoenue ceuenmii Kyba, MpU3Mbl, TPABUIHHOMN

NUpamMubl ¢ TOMOUIBIO OPTOTOHAIBHOW TPOEKLUU




CI/IMMCTpI/Iﬂ B IPOCTPAHCTBC OTHOCUTEJILHO INIOCKOCTH.

36 [InockocTn cuMMeTpuil B MHOTOIpaHHUKAX

57 [Ipu3Hak neprneHANKYIIPHOCTH IPSIMOM U MIIOCKOCTH KaK
CIIEJICTBHE CHMMETPUHU

58 [IpaBuiibHBIE MHOTOTpaHHUKU. Pacuér paccTosHuil OT
TOYKH JIO IIIOCKOCTH

59 IIpaBuiabHbIE MHOTOTPaHHUKHU. Pacuét paccTosiHUM OT
TOYKH JIO IIIOCKOCTH

60 CriocoOBblI Oy cTUTD NEPICH/MKYIIAPLL: CHMMETPHS, CIBAT
TOYKH 110 MapaJlJICJIbHOU IPSIMOU

61 CaBur 1o Hvenapannem,Hoﬁ psIMOi1, U3MEHEHUE
paccTosHui

62 KOHTpom,HasE pabora "BSaI/IMH"OC PpacoI0XKeHHe MPSIMbIX
Y TUIOCKOCTEH B MPOCTPAHCTBE
HOBTOpCHI/Iel yroJa MEexay nNpsAMbIMU Ha IMJIIOCKOCTH,

63 TPUTOHOMETPHSI B POU3BOIBHOM TPEYTOJILHUKE, TEOPEMA
KOCHHYCOB

64 IloBTOpEHME: YTOJI MEXTY CKPEIUBAIOIUMUCS MPSIMBIMHU
B IIPOCTPAHCTBE

65 I'eoMeTpryeckre METO bl BEIYHACIEHHS YIIIa MEXITY
MMPpAMBIMU B MHOTOTpaHHUKAX

66 JByrpanssiii yron. CBoiCTBO IMHEHHBIX YIJIOB
JIBYyTPaHHOT'O yIJia

67 IlepnenaukysspHele IUIOCKOCTH. CBoiicTBa B3aUMHO
MEPINEHINKYJIISPHBIX TNIOCKOCTEN
[Ipu3Hak nepneHANKYISIPHOCTH TNIOCKOCTEH; TeopeMa o

68 MIPSIMOM TEpeCcedeHus IBYX IIIOCKOCTEH
MCPHECHANKYIISIPHBIX TpeTBeﬁ IINIOCKOCTH

69 HpHuMoyFOJ'IBHBIf/'I napaiienenumnesn; Ky0; u3sMepeHus,
CBOICTBa MPSIMOYTOJILHOTO MapaiieNenunena

70 Teopema o ZIMArOHATH NPAMOYTOILHOTO Napauenenumesa
Y CIIEJICTBHE U3 Hee

7 CrepeomeTprieckie U NPUKIaAHbIE 3a/1a49H, CBI3aHHBIE CO

B3aUMHBIM PACIIOJIOKCHUECM NIPSMBIX U INIOCKOCTHU




HOBTOpeHI/Iel CKpCIIMBAIOIIHUECA MMPAMBIC, MMApAJJICIIbHBIC

72 TUIOCKOCTH B CTaHIAPTHBIX MHOTOIpaHHUKAX !
[Tapa mapannenpHBIX MIOCKOCTEN Ha CKPELUBAIOIINXCS

73 MPSIMBIX, PACCTOSHUE MEXAY CKPELIMBAIOIIUMUCS 1
IPSIMBIMH B IIPOCTBIX CUTYalHAX

74 PaCCTOf{HI/Ie OT TOYKH A0 IITOCKOCTH, PACCTOSTHUE OT 1
MIPSIMOM J10 MIIOCKOCTH

75 BrluncieHue paccTosTHUN MEX Ty CKPELLMBAOIIUMHCS 1
MPSIMBIMH C TOMOIIBIO TMEPIIEHIUKYIIPHON TITOCKOCTH
TpéXrpaHHbIi yroi, HEPABEHCTBA JJI TPEXIPAHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIsI 1
TPEXTPAHHOTO yTJiIa

77 DOneMeHTHI c(hepruaecKoii rTeOMETPHH: T€0Ae3NIECKIe 1
JIMHUY Ha 3emMJie

78 KonrtponbHas padora "Yriasl 1 paccTosHUS" 1

79 CI/ICTeMaTI’/'ISaI_II/ISI 3HaHU "MHOTOrpaHHUK U €T0 1
3JIEMEHTBI

80 IIupamupa. Buasl nupamua. [paBuibHas nupamuaa 1

]1 IIpusma. [IpsimMas u HakiIoHHAs npu3Mbl. [IpaBusbHas 1
pu3Ma

]2 IIpsiMoit mapasienenuies, NpsMOyroJIbHbINA 1
napajuiesienumnes, Kyo

83 Brimykiibie MHOTOrpanHuky. Teopema Ditnepa 1

’4 Brinykinslie MHOrorpanHuku. Teopema Diinepa. 1
[IpaBusibHBIE U TTOTYIPAaBUIbHBIE MHOTOTPAaHHUKHU

85 KontponbHas pabora "MHororpaHHUKH" 1

86 [TonsTHe BekTOpa Ha MIOCKOCTH U B IPOCTPAHCTBE 1

87 CyMMa BEKTOpOB 1

88 Pa3HOCTh BEKTOPOB 1

89 [IpaBwiio mapannenenunena 1

90 YMHOXEHHUE BEKTOpA Ha YHCIIO 1

9] Pasnoxxenune BexkTopa 1mo 6azucy Tpéx BEKTOPOB, HE 1

JIC)KaIuX B O,Z[HOI71 IIJIOCKOCTH




92

CKaIISIpHOC IMPOU3BCACHUC

1
93 Brrancienue yrira Mexay BEKTOpaMH B TIPOCTPAHCTBE 1
94 IIpocTeiimme 3amauu ¢ BEKTOpAMH 1
95 IIpocTeiimme 3amauu ¢ BEKTOpAMHU 1
96 IIpocTeiimme 3amaqm ¢ BEKTOpAMHU 1
97 IIpocreiimune 3aga4u ¢ BEKTOpaMH 1
98 O00011IeHNE ¥ CUCTEMATHU3alUs 3HAHU T 1
99 O00011IeHNE ¥ CUCTEMATHU3aIUs 3HAHUH 1
100 Hroropasi KOHTpOJIbHAS paboTa 1
101 HTtoroBast KOHTpOJIbHAS paboTa 1
102 O0001IeHne 1 CHCTeMaTH3aNns 3HAHU T 1

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

102




11 KJIACC

Ne i/

Tema ypoka

IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha
MIJIOCKOCTH M B POCTPAHCTBE"

KoaunuecTBO
4acoB

JeKTPOHHBbIEe HU(POBHIE 00pa3oBaTebHbIE PECYPCHI

[ToBTOpenue temsl "CkansipHOE TPOU3BEICHUE
BEKTOPOB"

[ToBTOpeHue TeMbl "BbhIunciaeHe yria MexIy
BEKTOPAaMH B IIpocTpaHcTBe"

[ToBTOpenue Tems! "YpaBHEHHE IPAMOI,
MPOXOJIAIIEH yepe3 B TOUKH"

VYpaBHeHHE IIIOCKOCTH, HOPMaJjlb, YypaBHEHHE
IJIOCKOCTH B OTPE3Kax

VYpaBHeHHE IIIOCKOCTH, HOPMaJjlb, YypaBHEHHE
MJIOCKOCTH B OTPE3Kax

BekropHoe npousBeneHne

JInHeliHbIe HEPABEHCTBA, JIMHEWNHOE
IIPOrpaMMUPOBAHUE
JIuHeliHbIC HEPABEHCTBA, JIMHEIHOE
IIPOrpaMMHUpPOBaHUE

10

11

12

AHaIUTHYECKHE METO/Ibl pacuéTa yriia Mexay
OpSMBIMHA B MHOTOT'PaHHUKAX
AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mexay
IUIOCKOCTSIMH B MHOTOTPaHHHKaX

<DopMyJ1a PacCTOAHUA OT TOUKHU O INIOCKOCTHU B

KOOpJMHATAX

13

14

Haxoxnenve paccTOSHUN OT TOYKHU J0 TJIOCKOCTH B

KyOe

Haxoxnaenue paCCTOSIHI/Iﬁ OT TOYKH OO IIJTTOCKOCTH B

IIPaBUJIBHON UPAMUJIE




15 KonTpospHas padora "AHanuTrueckas reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IaPTHBIE
MHOT'OTPAHHUKHU

17 CedeHuss MHOTOTPAHHUKOB: METOJI CIEI0B

18 CeueHust MHOTOTPAHHUKOB: CTaHJAPTHEIE ILIOCKOCTH,
MepPECEUCHUS IPSIMBIX U TUIOCKOCTEH

19 [TapanenbHble NpsIMbIE U MJIOCKOCTH: MapaJijie/IbHbIC
cedyeHus

20 Hapannenbuﬂme IpsIMBIE U INIOCKOCTU: PacyET
OTHOLLUEHUN

71 [TapannenbHble psAMbIE U IIIIOCKOCTH: YIJIbl MEXAY
CKPEUIUBAIOIIMMHUCS TPSIMBIMH
[lepnienquKynsipHBIE MPSMBIE U TUIOCKOCTH:

22 CTaHJapTHbIE Napbl IEPIEHAUKYISAPHBIX MIOCKOCTEN
Y TIPSIMBIX, CHMMETPHUU MHOTOTPaHHHUKOB

73 [TepnienquKynsipHBIC MPSMBIE U TNIOCKOCTH: TEOpeMa
0 Tpex MEePIEeHIUKYIIApax

24 [lepnenauKyasipHbIE TPSIMBIE U IJTIOCKOCTH:
BBIYHCJICHHS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (hOPMYJIIbI
JUTS TUTOTIAIeH, cooOpaxeHus moa00ust

2% [ToBTOpEHME: MO MHOTOYTOJIBHUKOB, (hOPMYJIbI
JUTSL TITTOIA/ICH, COOOpaxeH sl Moao0us

27 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (hOPMYJIbI
JUTS TUTOTITAIeH, cooOpaxkeHus o 100us
[Tmomaan ceyeHnii MHOTOIrPaHHUKOB: TTOMIAAN

28 MOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKEeHUs
mogoous
[Tmomaan ceyeHnii MHOTOIrPaHHUKOB: TITOMIAAN

29 MOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKEeHUs
mogoous

30 KonTponbhast pabota "[loBTOpEeHHE: MHOTOTPaHHUKH,




CEYEHHUs] MHOTOTPaHHUKOB"

O61éM Tena. OObeM MPSIMOYTOIBHOTO

31
napasuiesenumneia

37 3amaun 00 yaBOCHHH Ky0Oa, 0 KBaapaType Ky0a; o
TPUCEKIIUH yTJia

33 CrepeoMeTpuuecKre 3aJau, CBI3aHHbBIE C 00BEMOM
PsIMOYTOJIBHOTO Napajliesenuresia

34 [Tpuxnanueie 3a1a4u, CBA3aHHBIC C BHIYHCICHUEM
00BbéMa MPSMOYTOJBLHOrO Mapaljiesienumneaa

35 O0BEM IIPSMOIA TPU3MBI

36 CrepeomeTpuyecKkue 3aJ1a4u, CBI3aHHbIE C
BBIYHMCIICHUEM 00BEMOB IIPSIMOM MPU3MBI

37 [Ipuknansble 3a1a4u, CBsI3aHHBIE C 00BEMOM IPSIMOM
IPU3MBI
Brruncnenue 005EMOB TN ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpaiga. O0bEM HaKIOHHON
MIPU3MBI

39 Brruncnenue 06bEMOB Tell € TOMOIIBIO
onpenenéHHoro uuTerpanga. OobpEéM nupaMu bl

40 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB
UpamMu/I C OOIIUM YTIIOM

41 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB
MUPAMHU/J] C OOIIKUM yTIIOM

42 CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE C 00bEMaMuU
HAaKJIOHHOM MPU3MBI

43 CrepeomeTpudecKue 3aa4u, CBI3aHHBIC C 00bEMaMHU
MTUPAMHU/TBI

44 [Ipuknanneie 3aaauu o Teme "OO0bEMEBI TN,
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW MPU3MBI

n b n
45 [Tpuxnanueie 3anaun no reme "OOBEMBI TEN",

CBSI3aHHBIC C 00BEMOM IIUpaMHu bl




[Ipumenenne 00bEMOB. Brrunciaenne paccTosHUS 10

46
IIJIOCKOCTH
47 KoHnTtposbHas pabora "O0bEM MHOTOTpaHHHKA"
48 HI/IJ‘II/IH,Z[pI/I‘leCKaiI MOBEPXHOCTh, 00pa3yromue
HUAJIUHIPUYECKON MOBEPXHOCTH
49 s np. [pamoit kpyrosou nunusap. Ilnomans
MOBEPXHOCTU LUIUHIPA
50 Konunueckas moBepxHOCTb, 00pa3yrolie KOHHYeCKOM
noBepxHoctu. Konyc
51 CeueHue KOHYycCa IJI0CKOCThIO, TapaJlJIeIbHOU
MJIOCKOCTH OCHOBAHMSI
57 Yceq"éHHI)Iﬁ koHyc. M300paxeHne KOHyCOB U
yCeYEHHBIX KOHYCOB
53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYyCa
54 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTU KOHYyCa
CrepeomeTpruecKkue 3aJjauu Ha JI0Ka3aTeNbCTBO U
55 BBIYMCIICHHE, IOCTPOCHUEM CEYEHUN HUIUHAPA,
KOHyca
CrepeoMeTpHuueckre 3ajaui Ha J0Ka3aTeIbCTBO U
56 BBIYHCIICHHUE, IOCTPOCHUEM CEYEHUN HUIUHAPA,
KOHYyca
57 [IpuknaaHele 3a1a4n, CBSI3aHHBIE C AJIMHIPOM
58 [TpuknagHble 3aJ1a4, CBSI3aHHBIE C [IUIMHIPOM
59 Cdepa u map
[Tepeceuenue cdepsl U mapa ¢ mIockocThio. Kacanme
60 nrapa u cepsl mIockocThio. Bun u n3obpaxkenue
nrapa
[Tepeceuenue chepsl 1 mapa c miaockocteio. Kacanue
61 mrapa u cepsl mIockocThio. Bun u n3o0paxkenue

mapa




62 Ypasuaenune chepsl. [Lnomans chepsl u e€ gacre

63 Cummerpus chepsl 1 mapa
CrepeoMeTpHuuecKre 3aJaul Ha J0Ka3aTeIbCTBO U

64 BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoit U mapom,
MIOCTPOEHUEM MX CEUCHUH TIJIOCKOCTHIO
CrepeoMeTpuuecKre 3aJa4i Ha J0Ka3aTeIbCTBO U

65 BBIYHCIICHHE, CBSI3aHHBIE CO chepoii u mapom,
MIOCTPOEHUEM MX CEUCHUH IIJIOCKOCTHIO

66 [Ipuknansble 3a1a4n, cBsI3aHHBIE CO chepoil U I1apoM

67 [ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIUMCJIEHHSI B OKPY>KHOCTH, CTaHAapTHbIE IO100Us

63 Paznnunble kOMOMHALIMY TEJ BpallleHUs U
MHOT'OIPAHHUKOB

69 3agauu o Teme "Tena ¥ MOBEpXHOCTHU BpaleHus"

70 3agauu o Teme "Tena ¥ MOBEpXHOCTHU BpalleHus"

7 KOHTpOJ‘IBI'-'IaSI pabota "Tena ¥ MOBEPXHOCTH
BpallleHus

7 O06BEm muuHapa. Teopema 06 00bEME PAMOTO
HUAJIUHAPA

73 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenénHoro uHrerpana. O0bEM KoHyca

74 [Tnomaau 60KOBOI U MOIHOM MOBEPXHOCTH KOHYCa

75 CrepeoMeTpHUECKHE 3aJa4l, CBI3AHHBIE C
BbIUKCIIEHHEM 00BEMOB IMIIMHPA, KOHYCa

76 HpI/IKJ'IalIHBIGVSa)Ia"—{I/I 1o TeMe "OO0BEMBI U MIIOIA U
MOBEPXHOCTEN TEI
O6BéMm mapa u mapoBoro cekropa. Teopema 06

77 06béme mapa. [Imomane ceprr. CTepeomeTpruyeckme
3a/1a4y¥, CBSI3aHHBIE C BBIYUCICHHEM 00BEMOB 11apa,
[IApOBOT'O CErMEHTA U MIAPOBOr0 CEKTOPa

78 [Tpukiagneie 3anaun mo Teme "O0béMbI TEN",




CBsI3aHHBIE C 00BEMOM IIapa M MJIOUIAIBI0 CEpPHI.
COOTHOIICHUST MEXTy TUIOIIAIIMH TOBEPXHOCTEH U
00BbEMaMU OOOHBIX TET

[TonoOHEbIe Tena B mpocTpaHcTBe. M3menenue oobéma
npu nopodun. CrepeoMeTpuIecKre 3a1aqH,

79 N .
CBSI3aHHBIC C BHIYMCIIEHUEM 00BEMOB Tel U IUIOMIAJICH
MIOBEPXHOCTEN

R0 KonTtposnbnas padota "Ilnomaaym moBepXHOCTH U
00BEMBI KPYTIBIX TEN"

]1 JBuxenust npoctpancTBa. OtoOpakeHus. JBrxkeHus
U paBeHCTBO Guryp. O61me cBOicTBa IBUKEHUI
Bunp! nBwxeHuit: napanienbHbId IEPEHOC,

82 LEHTpajbHasi CUMMETPHS, 3€pKajibHasi CAMMETpHUS,
MOBOPOT BOKPYT IPSIMOM

83 [IpeobpazoBanus nmomoowus. [Ipsimas u cepa Ditnepa

84 ['eomeTpuueckue 3ajaun Ha IPUMEHEHUE JBHKEHUS

85 KonTponbHas pabora "BekTopsl B mpocTpaHcTse”
O6o0matomiee moBTopeHue 11 moHSITHIT 1 METOZI0B

36 kypca reomerpun 10—-11 knaccos, cucremarusanus
3HaHuii: "[lapamieabHOCTh IPSIMBIX U IUIOCKOCTEN B
npocTpaHcTae”

O6o6maromiee nopropenue 11 moHsITHI U METOAOB

87 Kypca reomerpuu 10—11 kaccoB, cuctemaTu3ams
3HaHM: "BekTopsl B mpocTpaHCcTBE"

O6o06matomiee moBTopeHue 11 mMoHSATHIT 1 METOZI0B

88 Kypca reomerpun 10—11 knaccoB, cucremaTu3anus
3HaHUi: "BekTopsl B mpocTpaHcTBe"

O6o06matomiee moBTopenue 11 mMoHSATHIT 1 METOZI0B

89 Kypca reomerpun 10—11 knaccoB, cucremaTu3anus
3Hanuil: "O0beM MHOTOTpaHHHUKA"

90 O6o06matomiee moBTopeHue 11 MOHSATHIT 1 METOZIOB

Kypca reomerpuu 10—11 knmaccoB, cuctemaTu3anus




3HaHwmii: "OO0beM MHOTOTpaHHHKA"
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O6o6maromee noproperue 11 MOHITHIA 1 METOIOB
Kypca reomerpuu 10—11 kinaccoB, cucremaTusanus
3Hanuil: "[lnomaan noBepxHOCTH 1 00BEMBI KPYTIIBIX
ten"

O6o06matomee moBTopeHue 11 MOHATHII U METOZ0B
Kypca reomerpun 10—11 kaccoB, cucremaTu3anus
3HaHui: "[l1omanu moBepXHOCTH U 0OBEMBI KPYTIIBIX
Ten"
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Wrorosas koHTpoJibHas paboTa
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Wrorosas koHTpoJibHAsA paboTa
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[ToBTOpEHKE, 0000IICHUE U CUCTEMATH3AIIMs 3HAHUH

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX WHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U e
pOJIb B pa3BUTHUU COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKH U eé
POJIb B Pa3BUTHU COBPEMECHHBIX WHIKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3BUTHSA CTEPEOMETPUHN KaK HAyKU U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHSA CTEPEOMETPUHN KaK HayKH U €€

POJib B pa3BUTHHU COBPEMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI
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Hcropust pa3BUTHSA CTEPEOMETPUHN KaK HayKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropust pa3BUTHSA CTEPEOMETPUHN KaK HAyKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U




‘ KOMITBIOTCPHBIX TEXHOJIOT I

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






