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HOACHUTEJBHASA 3AIIMCKA

['eomerpust sBisieTcss OAHMM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEr0
oOmiero oOpa3oBaHus, TaK Kak 00ECIeUunBaeT BO3MOXHOCTb U3yUEHUS TUCIUTUINH
€CTECTBEHHO-HAYYHOM HANPABICHHOCTH W IPEIMETOB T'YMAaHUTAapHOTO IIHKIIA.
[lockonpky  JOrMyeckoe  MbllUIeHHE,  (opmupyemMoe  HpU  HU3YyUYEHUH
00y4aronMMuUCsl MOHATUHHBIX OCHOB F'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUM IPU PEIICHUU I'€OMETPUYECKUX
3a1a4, YMEHHUE BBIABUIaTb M ONPOBEpPrarb TIMIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O LHKJIA, B YACTHOCTH
(puznyeckux 3anad.

[lenp ocBoeHUs MporpaMMbl y4eOHOro Kypca «l'eoMeTpus» Ha yriryOJI€HHOM
YPOBHE — pa3BUTUE WHJWBHUAYAJIbHBIX CIIOCOOHOCTEH OOy4aloluxcs MpHU
M3YYEHUU T€OMETPHUH, KaK COCTABIISIIOUIEH MpeIMeTHON oOnactu «MaTtemaTuka u
uHpOpMaTUKa»  uyepe3  OoOecreueHue  BO3MOXKHOCTH  HPUOOpETEHUs U
UCIOJb30BaHUsl Oosee TIyOOKUX TIEOMETPUYECKMX 3HAaHUW U JEeHCTBUH,
cnenu(pUUHBIX TEOMETPUU, U HEOOXOAUMBIX JJIsl YCIEIIHOTO MpOo(heCCHOHAIBLHOTO
00pa30oBaHMUsl, CBSI3aHHOI'O C UCIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3a/layaMu Kypca TE€OMETpUHM Ha YIiayOJIEHHOM YpOBHE,
pacIIMPSIOUIMMU U YCUJIMBAIOIMMU Kypc 0a30BOT0 YpOBHS, SIBJISIFOTCS:

paclIMpeHne NPEICTaBICHUS O TEOMETPUU KaK YaCTU MUPOBOW KYJIBTYPBI U
(opMHpOBaHKE OCO3HAHMS B3aMMOCBSI3U TEOMETPUH C OKPYKAIOLIUM MUPOM;

dbopMHpOBaHHUE TPEICTABIECHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEHUIINX MATEeMaTHUYECKUX MOJENSIX, MO3BOJISIOLIMX OINUCHIBATh UM M3y4YaThb
pa3HbIE SBJIEHUS OKPYKAOIIETO0 MUPA, 3HAHWE OHATUWHOIO amnmapara 1o pa3aeiny
«CrepeoMeTpusi» yueOHOro Kypca TeOMETpHH;

dbopMHpOBaHHE  yMEHUS  BIAAE€Th  OCHOBHBIMU  MOHSTHSIMH O
MIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBaMH, 3HAHHUE TEOPEM,
GopMya M yMEHHE HMX MPUMEHSATh, YMEHUS JOKa3blBaThb TEOPEMbl W HAXOJUTH
HECTaHJIapTHbIE CIIOCOOBI PeIlIeHus 3a/1ay;

(dbopMUpOBaHKE YMEHHUS PACIIO3HABATh HAa YepTexkax, MOJACNAX U B pealbHOM
MHpPE MHOTOTPaHHUKM M Tella BpallCHUs, KOHCTPYHMPOBAaTh TI'€OMETPUYECKHE
MOJIEIIN;

¢bopMUpOBaHHE MOHUMAHHS BO3MOKHOCTH aKCHOMAaTHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX Teopui, (GOpMUPOBAHHE MOHUMAHMS POJIM AKCHOMATHUKU IPH
MIPOBEICHUHN PACCYKICHUN;

¢opMupOBaHHE yYMEHHs BIAJETh METOJAaMHU J0Ka3aTebCTB U aJFOPUTMOB
pelIeHusl, YMEHHUsSI MX MPUMEHSATh, MPOBOJIUTH AOKAa3aTelbHbIE PACCYXICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMupOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH OKAa3aTelIbCTB MPH



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKHU B MIPOBEJACHUU
JEAYKTUBHBIX PACCYKICHUMN;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00yYaronmxcsi, MO3HABATENIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS, UHTEpPECa K U3YUCHUIO TEOMETPHUH;

¢dopmupoBanre (yHKIMOHATBHOM TPaMOTHOCTH, PEJICBAaHTHONW T'€OMETPHUU:
YMEHUSI Paclo3HABATh TMPOSIBJICHUS TE€OMETPUYECKHX TMOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPHU U3YUYEHUU APYTHX
y4eOHBbIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEM,
MOJICTTUPOBAHUSl PEAIbHBIX CHUTYallud, HCCIENOBAaHUS TOCTPOCHHBIX MOJETEH,
MHTEPIIPETAIMY TTOTyUYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMHU JIMHUAMU y4eOHOro Kypca «['eomerpus» B
10-11 xnaccax sBistoTcs: «IIpsiMble U TIIOCKOCTH B TIPOCTPAHCTBEY,
«Mmuororpannukn», «Tena Bpamenusi», «BekTopel ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «J{BIKEHHUS B IPOCTPAHCTBE.

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHME «yMETh ONEPUPOBATH
MOHATUSIMU», PEJIEBAHTHBIMU T€OMETPUU Ha YIiTyOiIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKAaTeJIbHBIM JIMHUAM Yy4eOHOTO Kypca, a
dopMupoBaHHE JOTHYECKMX YMEHUH pachupefensercs He TOJbKO  TIO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 10 rojgaM oOydenus. Coaepxxanue oOpa3oBaHus,
COOTBETCTBYIOILIEE NMPEAMETHBIM pe3ysibTaTaM OocBoeHMsT DenepanbHON paboueit
IPOrpaMMbl, paclpeeEHHbIM MO0 ToJaM OOYy4YEeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUIIUATILHBIM BOIIPOCAM 00yYaromuecs
oOpamanich HEOAHOKPATHO. OTO TMO3BOJISIET OPraHW30BaTh  OBJIAJICHHUE
Te€OMETPUUYECKUMU MOHITHIMH M HaBBIKAMHU TTOCJIEIOBATEILHO U MOCTYMATENBHO, C
cOOJII0/IeHNEM TPUHIIUITA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YyUYarOIIUXCsl, PACIIUPSs U yriayOmsis
e€, 00pazys MpOYHbIE MHOXECTBEHHBIE CBSI3H.

[Tepexon k U3y4EeHHUIO TEOMETPHUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISET:

co3garh  ycnoBus qans  guddepeHnmanyvi  oOy4eHHS, TTOCTPOCHUS
WHIAUBUIYAbHBIX ~ 00pa30BaTEIbHBIX MPOTPaMM, OOECHeUuTh YTrIyOJIEHHOE
M3Yy4YeHHUE TEOMETPUH KaK COCTaBIISIONICH yueOHoTo mpeamera «MaTemaTukay;

MOJITOTOBUTH OOYYAIONINXCA K MPOJOJDKCHUIO HM3YyYEHHS MATEMaTHKH C
y4€ToM BbIOOpa Oyayiied mpodeccuu, obecrneurBas MPEEMCTBEHHOCTb MEXIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOTO Kypca «l'eomeTpusi» Ha yIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kiracce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIET0).



COIEPKXAHUE OBYYEHUA
10 KJIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeomeTpud. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMaTH4YECKOM IIOCTPOEHUU CTEPEOMETPUHU:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOEe pacnosioKeHne MNpsSMBIX B IPOCTPAHCTBE: IEPECEKAONIUECH,
MapajulesIbHble M CKPEIIMBAIOIIMECS IpsAMble. [Ipu3HaKM CKpEemmMBarOnIMXCs
npsAMBIX. [1apamiebHOCTh IPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: NapajuIeIbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIEIBHOCTD IIPSIMON
U 1IockocT. llapannenbHoe M LEHTpadbHOE NPOEKTHPOBAHUE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBAa MNapajlIeIbHOrO MNPOEKTHUpOBaHuUA. M300pakeHue
Guryp B nmapajuieqbHOM MPOEKIUU. YTJbl C COHANPABIEHHBIMA CTOPOHAMH, YIOJl
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuiebHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapalIeIbHBIX IIJIOCKOCTEH. IIpocrenmue
MIPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TETpa’lp, Mapajuielenue],
MMOCTPOCHUE CEYCHHU.

IleprieHIUKYJISPHOCTD MPSIMON U IUIOCKOCTH: IIEPIICHIUKYJISAPHBIC IIPSMbIE B
IIPOCTPAHCTBE, MPSAMBIC MapAJUICIAbHbIE W IIEPIECHAMKYISAPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TeOpemMa O MpAMOU
MIEPIICH IUKYJISIPHOU IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
[leprieHIMKYISp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 1O IJIOCKOCTH, PACCTOSTHUE
OT MpsAIMOW 0  IJIOCKOCTH, HpoeKuuss  (GuUrypl Ha  IUIOCKOCTb.
IleprieHIMKYIAPHOCTh  IIOCKOCTEW: IPU3HAK  IEPIEHAMKYISPHOCTH  JIBYX
IockocTer. Teopema o TpEX NePHEHIUKYISpax.

Yrael B IPOCTPAHCTBE: YroJa MEXIy MPSMOW U INIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, IMHEWHBIM yToa ABYIPAHHOTO yria. TpE€XrpaHHbII U MHOTOIPaHHBIE YTJIBL.
CBOMCTBA TIUIOCKMX YTJIOB MHOrOrpaHHoro yria. CBoOWCTBa IUIOCKMX W
JIBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yrija. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buasl MHOrOrpaHHuKoOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: Nn-yronsbHas
npu3Ma, npsiMasi 1 HaKJIOHHAs TPU3Mbl, OOKOBas U MOJHAS MOBEPXHOCTH MPU3MBI.
[Tapaynienenunien, NpsAMOYTOJNbHBIM — NApajielenune]] W €ro  CBOWCTBA.
Kparuaiiiire mnmyTh Ha TMOBEpPXHOCTH MHOrorpaHHuika. Teopema DJiinepa.
[IpoctpanctBennass Teopema Ilucdaropa. Ilupamupa: n-yronbHas nupamuia,
npaBuwibHas W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX T'paHel
IIPaBWJIBHOW nupamubl. [IpaBuiibHbIE MHOTOIPAHHUKH: IIPABUJIbHAS IIPU3Ma U



IOpaBWJIbHAs NUPAMUJA, MpPaBUJIbHAs TPEYroJibHas MUpamMHuia W IPABUIbHBIN
Terpa’ap, KyO. IlpencraBieHne O MNpaBWIBHBIX MHOTOIPaHHHUKAaX: OKTadp,
TNOJEKadAp U UKOCAP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, JAMaroHaiu, YIJbl.
[Inomans OOKOBOW IMOBEPXHOCTH M TMOJHOW IOBEPXHOCTHU MPSMON NPHU3MBI,
IUIOIIAJIb OCHOBaHUI, TeopeMa O OOKOBOH IMOBEPXHOCTH MPSIMOW IPU3MBIL.
[Inomane OOKOBOW MOBEPXHOCTH W IOBEPXHOCTHM NPABWIBHOM NHUpaMUjBbI,
TeopeMa O IUIOIIA N YCEUEHHON TUPAMU/IBL.

CummeTprus B MPOCTPAHCTBE. JEMEHThl CUMMETPUM  NPaBUIIbHBIX
MHOTOrpaHHUKOB. CHMMETpHs B MNPAaBWIBHOM MHOTOTPAaHHUKE: CHMMETPHUS
napajuleJienunesa, CUMMETPUs TPaBWIbHBIX MPU3M, CHUMMETPHUS IPABUIBHOU
OUPAMUJIBIL.

BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, AJMHA HEHYJIEBOIO
BEKTOpAa, BEKTOpPHl KOJUIMHEApPHbIC, COHANPABJICHHBIE W IMPOTHBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMU: CIOKEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBolcTBa CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOXKEHHS BEKTOpA Ha YHCIIO.
[lonsiTHe KOMIUTaHApHBIE BEKTOPHI. [IpuM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBmno mapamnenenunena. TeopemMa O Pas3loKEHHMH BEKTOpa IO TpEM
HEKOMILJIAaHApHBIM  BekTopaM. IIpsMoyrosbHas  cucremMa  KOOpAMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOpAMHATAMU BEKTOpa U
KOOpJIMHATaMH TOYEK. YToil MexAy BekTopamu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsITHS: IWIMHAPWYECKAss TOBEPXHOCTh, KOHHYECKAs TIOBEPXHOCTD,
cheprueckas TMOBEPXHOCTh, OOpa3yloIIWe IOBEPXHOCTEH. Tena BpalleHUs:
IWIMHIP, KOHYC, yCeu€HHBIM KOHyC, cdepa, map. B3aumHOe pacronoxeHHe
chepbl M IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHue Tei
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka muimuHapa u KoHyca. CUMMETpus cdepbl U
nrapa.

O6béMm. OcHOBHBIE CBoOiicTBa 00BEMOB Teln. Teopema 00 o0O0BEME
MPSIMOYTOJIBHOTO MMapajuienienuiea u ciaeactBus u3 He€. OOBEM mpsMoil u
HAKJIOHHOW TIPHU3MBI, IIWIHHJPA, MAPaMUIbl U KoHyca. O0BEM Imapa M I1apoBOro
CerMEHTA.

KomOuHammuu Tell BpallleHHs W MHOTIOrpaHHUKOB. [Ipu3ma, BIMcaHHas B
IWIIMHAP, OINMCaHHAas OKoJO ImiuHapa. llepeceuenne cdepbl W mapa ¢
IockocThio. Kacanwme mrapa m cdepbl miockocTeio. [loHATHE MHOTOrpaHHUWKA,



OMKHCAHHOTO OKOJO cdepbl, cdepbl, BIHUCAHHOW B MHOTOTPAHHUK WA TEJIO
BpAILICHUS.

[Inomans MOBEPXHOCTH UWIMHApA, KOHYyca, IIIONaab chepbl U e€ yacTei.
[Tomobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJEH TOBEPXHOCTEH
nmonoOHeIX ¢uryp. IlpeoOpazoBanne momoOus, romoreTus. Pemienwe 3amau Ha
ITIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUA: CEYEHUs TUINHIPA
(mapanienbHO ¥ TMEPHEHAMKYJSIPHO OCH), CEYeHUs KOoHyca (mapajuieibHbie
OCHOBAHMIO U MPOXOJAIIME Yepe3 BEPIIMHY), CEUYEHUS 111apa, METOAbI TOCTPOCHUS
CEUCHHUU: METOJI CIEA0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYyUIEH TIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepaunu Haj BeKTOpaMmH. BekTtopHoe
YMHOXE€HHE BEKTOpOB. (CBOMCTBA BEKTOPHOTO YMHOXEHHs. [IpsamoyrosbHas
cUcTeMa KOOpAMHAT B mpocTpaHcTBe. KoopanHaTel BekTopa. PaznoxeHnne BeKTopa
no 6azucy. KoopauHaTHO-BEKTOPHBIA METOJ| TMPHU PEIICHUH TeOMETPUUYECKUX
3a7ad4.

J{BUKeHUs1 B IPOCTPAHCTBE

JBrxkeHust mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoicTBa JBWXEHUWA. Buapl ABWKEHMI: NapauleIbHbIA TEPEHOC,
LEHTpaJbHAsl CUMMETPHUA, 3€pKajbHas CUMMETPHUS, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnaHcKoe BOCIIMTAHHE:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O  4iI€Ha  POCCHMCKOro  o0IlecTBa,  NPEACTABICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpakKIaHCKOro oOiecTtBa (BbIOOPHI, OMPOCHI W JPYTroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
(YyHKUMSAMY U Ha3HAYECHHEM;

2) NIaTPHOTHYECKOE BOCITUTAHME:

Cc(pOPMUPOBAHHOCTh POCCUHCKOMN I'pa’KAAHCKOW HJIEHTUYHOCTH, YBaKEHUS K
[IPOLIJIOMY M HACTOAILIEMY POCCUMCKOW MAaT€MaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JNOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTHKEHUH B JAPYrMX HayKaX, TEXHOJOTusAx, cdepax
SKOHOMHKU;

3) AyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEW POCCUHCKOIO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHHUsI, 3TUUECKOTO IMOBEACHUS, CBSI3aHHOTO C IPAKTHYECKUM
IIPUMEHEHUEM JIOCTHKEHUM HAYKHM W JIESITEIbHOCTBIO YYEHOIO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOIO Oy IyIIEro;

4) 3cTeTHYECKOEe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs JCTETUKY MaTEMAaTHYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, pEeUIeHUH, pacCyKAeHU, BOCOPUMMYHUBOCTD
K MaTEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyeckoe BOCIUTAHME:

c(OPMHPOBAHHOCTh yYMEHUS MPUMEHATh MAaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 30pOBOro 1 0€30MmacHoro oopasa >KM3HU, OTBETCTBEHHOE OTHOLIEHHUE K
CBOEMY 370pOBbIO (370pOBOE MUTaHUE, COAJTAaHCUPOBAHHBIA PEKUM 3aHATUUA U
OT[bIXa, peryjsipHas Qu3ndeckasi akTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHHE
TP 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTBIO;

6) Tpy10BO€E BOCIIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCUOHAIBHOM  AESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBIOOP
Oynymeit mpodeccun U peaJu30BbIBaTh COOCTBEHHBIC JKW3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTUYECKOMY OOpa30BaHUIO U



caM0o00Opa30BaHUIO Ha TMPOTSHDKEHUH BCEW JKU3HU, TOTOBHOCTh K aKTHUBHOMY
YYacCTHUIO B PEIICHUHU MPAKTUYECKUX 3aJ/1a4 MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCTINTAHHE:

c(OPMHPOBAHHOCTh  DKOJIOTMUECKOM  KYJIbTYpbl, IOHUMAHUE BIUSHUSA
COLIMAJIBHO-PKOHOMHYECKUX MPOLIECCOB HA COCTOSHHE NPHUPOAHOW M COLHMAIBHON
Cpelibl, 0CO3HaHUE MI00ATBHOTO XapaKTepa dKOJIOTUUECKUX MPoOsieM, OpUEHTAIUS
HAa TMPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM [JIs pelieHus 3aaad B o0yacTu
OKpY>Kalollled cpelbl, MIAHUPOBAHUE TOCTYNKOB M OIEHKHM WX BO3MOXHBIX
MTOCJIEICTBHU JIJIs1 OKPYKAIOILLEH Cpeibl;

8) HeHHOCTH HAYYHOTO O3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKW U  OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHHE
MaTEMaTUYECKOM HayKu Kak c(epbl 4YeTOBEYECKON IesATEIbHOCTH, JTaloB €€
pa3BUTUSIT W 3HAYUMOCTH [ Pa3BUTUSI UUBWIM3ALMK, OBJIAJCHUE S3bIKOM
MaTeMaTUKH W MaTEMaTHYECKON KYJbTYpOHl Kak CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh IPOEKTHYID M HCCIENOBATENBCKYIO ESITEIbHOCTh
WHJVBHUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TIOHSATHH, OTHOIICHUM MEXAY TMOHSATHUSAMHU, (OPMYIHUPOBATH
ompe/eeHNs] MOHATHM, yCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIUHU,
OCHOBAHUSI JIJ1s1 000OIIEHUS U CPAaBHEHUSI, KPUTEPUH MPOBOJIUMOTO aHAJIN3A;

BOCIIpUHUMATh,  GOPMYJIHMpPOBATH U  NPeoOpPa30OBBIBATH  CYXKICHMUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHbBIC, €IMHUYHBIC, YACTHBIE U 00IIIKe, YCIOBHBIC,

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS31 U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU st
BBISIBIICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

JeJaTh BBIBOALI C KCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPXKIACHUIN
(TIpsiMbI€ U OT TPOTUBHOTO), BHICTPAUBATh ApTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI,

BBIOMpATh CMOCOO pelieHus Yy4deOHOW 3amady (CpaBHHBATh HECKOJBKO
BApUAHTOB  pEIICHHS, BHIOMpAaTh HamboJee TMOAXOASIIMK ¢ y4ETOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBare/bCKue AeHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHMS,
GopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  NPOTHUBOpEUHe,  Mpodiemy,
YCTaHABIIMBAaTh MCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, apTyMEHTHPOBAThH
CBOIO IO3UIINI0, MHCHHE;

IPOBOJUTH CaMOCTOSITENIBHO CINIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOro 00beKTa, SIBJICHHs, IIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy OOBEKTaMHU, SIBICHUSIMH, POIIECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATH OOOOIIEHUSI W BBIBOJABI IO pe3yJbTaTaM
IPOBEIEHHOTO  HAOJIOEHMs, UCCJIENOBAaHMs, OICHUBAaTh  JIOCTOBEPHOCTH
MOJTYUYEHHBIX PE3yIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IPOLECCA, a TaKXe BBIJBUIaTh
IPEAIIOIOKEHHUS O €70 PA3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH Ae(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JJIA PELICHUS 3a1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJIM3UPOBATh,
CUCTEMATHU3UPOBaTh U HHTEPIPETHPOBATh HH(YOPMALMIO PA3IUYHBIX BHUJOB U
(dopM npeacTaBieHus;

CTPYKTYPUPOBATh HH(POPMALIMIO, NPEICTABIATh €€ B PA3NUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUUIECKH;

OLICHMBATh HaJEKHOCTD uHbOopMauu 1o CaMOCTOSTEIIBHO
c(OpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHBEpPCAJIbHbIE y4eOHbIE J1eiiCTBUA

Oo0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU U
nejIsiMn O6H.[CHI/IH, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3pCHI/IH B
YCTHBIX N IIMCBMCHHBIX TCKCTaX, AaBaTb ITOJACHCHHIA IIO XO)Iy peHIeHI/IH 3agadu,
KOMMEHTHUPOBATH IMOJIyYECHHBIN pE3yJbTarT;

B XOJIe OOCYXXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAE€MOIl TEMBI,
HpO6HCMBI, pemaeMoﬁ 3aJa4H, BbICKAa3blBaThb HACH, HAICJICHHBIC Ha IIOHUCK
peIHeHI/ISI, COITIOCTABJIITH CBOH CY)K,JICHI/ISI C CY)KJICHI/ISIMI/I )Ipyrl/IX y‘laCTHI/IKOB
auanora, oOHapy>KMBaTh PAa3jIMYME M CXOJICTBO IMO3WIIMNA, B KOPPEKTHOU (opme
dbopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

npcacCTaBJATh pCBYJIBTaTI)I peuiCcHuA 3aJa4u, SKCIICPUMCHTA, UCCICIOBAaHUA,
IPOEKTa, CaMOCTOSATENbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3aaad
IIPE3eHTAIlM U OCOOCHHOCTEH ayuTOPHUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, AJITCOPUTM PEIICHUs 33/1a4d, BEIOMpPATh COCO0 pelleHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTE/IEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIbHONW  pediekcMr KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUI U MBICIUTEIIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIIAJICTh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJSL Tpoliecca U pe3yJibTaTa pelieHus
MaTEeMaTUYECKOH 3a]1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTbH KOPPEKTHUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEBCTB, JAHHBIX,
HaWJEHHBIX OMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATDH MPUYUHBI
JOCTHKEHUS WJIM HEJIOCTHXKEHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHUMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJIbHON
paboThl mMpU pEeHIeHUH Y4YeOHBIX 3ajay, MPUHUMATH 1€Jb COBMECTHOM
JeSTEeIbHOCTH, TJIAHUPOBATh OPraHHU3allMI0 COBMECTHOW pabOThI, paclpeicsTh
BUJIbI PpabOT, JOTOBApUBATHCS, OOCYXKIaTh MPOLIECC W pe3ylbTaT padoTHI,
00001aTh MHECHHUS HECKOJIBKHX JTIOACH;

y4acTBOBaTh B I'PYIMIOBBIX GopMax paboThl (00CykJeHHs, 0OMEH MHEHHIA,
«MO3TOBBIE€ IITYPMBI» W HMHBIE), BBHIMIOJHATH CBOK 4YacThb paboOThl W
KOOPAUHUPOBATh CBOU JEHUCTBUSI C JAPYTMMH YICHAMU KOMAaH]Ibl, OILICHUBATH
Ka4yeCTBO CBOETO BKJIaJa B OOUIMN MPOAYKT MO KPUTEPHUSIM, CPOPMYJIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUS.

HHPEAMETHBIE PE3YJIBTATBI

K koniy 10 ki1acca oOy4aroniuiicss Hay4uTCs:

e CBOOOJIHO OMNEPUPOBATH OCHOBHBIMH TOHSTHUSIMU CTEPEOMETPUU TMPHU
pelIeHnH 3a71a4 ¥ MPOBEJACHUU MAaTEeMAaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU W CJIEIACTBUS M3 HUX IPHU PEIICHUU
reOMETPUYECKHX 3a/1ay;

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OIEpPUPOBATH TMOHATUSAMH, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAY NPSIMON H
MJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOIPaHHUKAMU;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (IIpU3Ma,
nupamuaa, NpsMOYTroJIbHBIN Napajlieenunesn, Kyo);

e KJIACCU(PUIUPOBATH  MHOTOTPAaHHUKHU, BbIOMpAas  OCHOBaHUSA I
KJ1accuukanuu;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJHATH napajiesibHOE, HEHTPAILHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA MIIOCKOCTh, BBIMOJIHATH U300paxkeHus: Guryp
Ha TUIOCKOCTH;

e CTPOWUTH CEYEHHSI MHOTOIPAaHHHUKOB PA3JMYHBIMU METOAAMH, BBIIOJHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (Uryp:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
MMpaMKJia), TCOMETPUUECKUX TEJ C IPUMEHEHUEM (HOPMYII;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CUMMETPHUM, LEHTP, OCh M IUIOCKOCTb CHMMETpPUU
¢uryper;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM MU
KOOpJIMHATaM B IIPOCTPAHCTBE;

e  BBINIOJIHATHACUCTBUSHABEKTOPAMU;

e pemarh 3aJaud Ha JI0KA3aTEIbCTBO MATEMAaTUYECKUX OTHOUIEHUWA U
HaXOXKJEHUE TE€OMETPUYECKHUX BEJIMYMH, NPUMEHSS HM3BECTHBIE METOJbI
IPU PEIICHUH MATEeMATHYECKUX 3aJ1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEHIIME MPOTPAMMHBIE CpPEICTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [TPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJIEKATh, MPEOOPa3OBBIBATH W HUHTEPIPETHPOBATH HHPOPMAIUIO O
INPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YEepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HA TMPAKTHKE: CpPaBHUBATh W
aHAJM3UPOBATh PEalbHbIE CUTyallUH, MPUMEHSATh U3YUYEHHBIE MOHSATHUS B
npolecce IMOMCKa  pPElIeHUusT MaTeMaThyecku CchOpMYJIMPOBAHHON
npo6sieMbl, MOJETUPOBATh pealbHbIE CHUTyallMM Ha S3bIKE T€OMETPUH,
UCCJIEI0BATh MMOCTPOEHHBIE MOJIEIN C HUCIOJIb30BAHUEM I€OMETPUUYECKHUX
NOHATUH M TEopeM, ammapara aiareOpbl, pelmaTh MPaKTHYEeCKUE 3aJayd,
CBSI3aHHBIE C HAXOKJIEHUEM I'€OMETPUUYECKUX BEIUYMH;

e UMETh NIPEJCTaBICHHUA 00 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM 4YacTu (PyH1aMeHTa Pa3BUTHS TEXHOJIOTHH.

K konny 11 kiacca obyvaromuiics Hay4YuTCs:



CBOOOJTHO OIEPUPOBATH IMOHATUSIMH, CBSI3AHHBIMU C UWJIMHAPUYECKOH,
KOHUYECKOH U CcQepuuecKord TIMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOy YCHHUS;

OTepUPOBATh MOHATUAMHU, CBI3aHHBIMU C TEJIAMH BPAILLICHUS: UIUHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacno3HaBaTh Teja BpauleHus (UUIUHApP, KOHYC, cdepa U IIap) U
OOBSACHATH CIIOCOOBI OJYUYEHHUSI TEJl BpaIlCHUS;

KJIaCCU(DUITMPOBATH B3aUMHOE PACIIOJIOKEHHUE CPEPHI U TUNTIOCKOCTH;
BBIYHCIIATh BEIMYUHBI AJIEMEHTOB MHOTOTPAHHWUKOB W TEJI BpalieHUS,
O00BEMBI W TUIOIIAA TIOBEPXHOCTEH MHOTOTPAHHMKOB W TEJI BPAIICHHSI,
r€OMETPUYECKUX Tell C IPUMEHEHUEM HOpMYT;

CBOOOJTHO OIEPUPOBATH MOHSTHUSIMHU, CBA3AHHBIMH C KOMOMHAIUSIMU TEJ
BpalleHUs] U MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMMCAHHBIA OKOJO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIJIM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY TUIOIIAISIMH TTOBEPXHOCTEH 1 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4daemble (UTYpBI, BBHITOJIHATH (BBIHOCHBIE) IIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHS TEJ BPAIICHUS;

W3BJICKaTh, WHTEPHPETHPOBATH M TIPEOOPa3OBBIBAThH HWH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TNPECTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTRE;
BBITIOJIHATHOIIEPAIIUUHAIBEKTOPAMHU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peraTh reOMETPHYCCKHE 3a7a9d Ha BBIYHCICHUE YTIIOB MEXIY MPSIMBIMU
U TJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUM OT TOYKH JIO IJIOCKOCTH, B
11€JI0M, Ha TIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/Ia TP PEIICHUH;
CBOOOJTHO ONEPUPOBATH TOHATHSIMHU, CBS3aHHBIMH C JIBUOKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBITIOJIHATh M300pa)XK€HUsST MHOTOTPAHHWUKOB H TEJl BpaIlleHUs MpHU
MapajuIe]IbHOM  [EPEHOCE, LEHTPAIbHOM CUMMETPUH, 3€pKaJbHOU
CUMMETPHH, ITPH TTIOBOPOTE BOKPYT MPSMOM, TIPeoOpa3oBaHUs 110 100MS;
CTPOUTH CEUCHHS MHOTOTPAHHWKOB W TEJI BpAICHHUS: CCUCHUS IMIMHJpA
(mapaJyienbHO U NEPIEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TapajuielibHbIe
OCHOBAHHMIO M MIPOXOJIAIINE YepPE3 BEPIITNHY ), CEUCHHS 111apa;
WCIIOJIb30BaTh METOJbI TOCTPOEHUS CEUCHM: METOJd CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MII0CKOCTH;



JIOKa3bIBATBI€OMETPUUECKUEYTBEPKACHUS;

OPUMEHATh TeoMeTpruecKue (aKThl I PEUICHUs CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAralolInX HECKOJIbKO IIaroB pELICHUS, €CIU YCIOBUS
MIPUMEHEHUS 3aJIaHbI B SIBHOM M HESIBHOU (popMe;

pelarh 3aJadyd Ha JOKAa3aTelIbCTBO MATEMATUYECKUX OTHOIIEHUWA H
HAXOX/JICHUE TEOMETPUUECKUX BEJINYNH,;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI ITPU PEIICHUU CTEPEOMETPUYECKHX 3a/ay;

MPUMEHATh  TOJYYEHHBIE  3HAHWS  HA  NPAKTUKE:  CPABHUBATH,
AHAJIM3UPOBATH M OLICHUBATH PEANIbHBIE CUTYAIUU, IPUMEHSITh U3YUYCHHBIE
MOHATHUSA, TEOPEMBI, CBOMCTBA B NPOLECCE IIOMCKA  PEIICHUSA
MaTeMaTU4ecku  CHOpMYyJIUPOBAHHON  MPOOIIEMBI, MO/JIEIIUPOBATh
peaIbHBIE CUTYallUM HA S3bIKE I€OMETPHUM, UCCIENOBATH IMOCTPOCHHBIE
MOJIEIA C HCHOJIb30BAHUEM T'€OMETPUYECKUX TIOHITUA U  TEOPEM,
amnmapara ainreOpbl, pemarb MNPAKTUYECKUEe 3a7adyd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh MpEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N HauMenoBanuepas e on KosmmyecTtBouacoB DJIeKTPOHHBIE
n/m TeMIIPOrpaMMbl Bcero Kontpoabubiepadorsl | IIpakTHuecknepadoTbl (1inppopere)
o0pa3oBaTe/ibHbIEPeCYPChI
1 BBenenue B crepeoMeTpuio 23 1
5 B3anmMHoe pacmionioxxeHue 5 1
NPSIMBIX B IPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBj-IOCTB HPSIMBIX U 3
TUIOCKOCTEH B IPOCTPAHCTBE
4 HepneHz[mfynﬂpHOCTb NPSIMBIX o5
IUIOCKOCTEH B TPOCTPAHCTBE
VYriisl U paccTOsHUS 16
MHoOTrOrpaHHUKH 7
BexTops! B mpocTpaHcTBe 12
3 [ToBTOpenue, o0o0IIeHHE 1 5 )
CHCTeMaTH3alus 3HAHUH
OBUIEE KOJIMYECTBO YACOB 10 102 5 0
[MTPOTPAMME




11 KIIACC

N HanMeHoBaHMepas1e10B 1 KosaunuyecTBouacoB DJIeKTPOHHbIE
n/n TEMIPOrpaMmel Bcero Konrpoabusiepatdorsl | IIpakTuueckuepadoThbl (undposie)
o0pa3oBaTe/ibHbIEPEeCYPChI
1 AHaJIUTHYECKAATEOMETPUS 15 1
5 [ToBTOpEHHE, 0606meHI:Ie u 15 1
CUCTeMAaTH3AIHsI 3HAHHHA
3 OO0BEMMHOTOTpAaHHUKA 17
4 TenaBpaienus 24
5 [Imomany noBepxHOCTH U 9 1
00BEMBI KPYTIIBIX TEI
6 JBr>xeHus 5 1
7 [ToBTOpEHHE, 06o6meHI/UIe u 17 5
CUCTEMAaTH3AIVsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I1O 102 3 0
I[MPOIT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne

~

Temaypoka

KoaudyecTBo4acon

Be
ero

KoHTpoJbHBI
epadoThI

IMpakTnyeckn
epadoThbI

Jarausy
YeHus

DJIeKTPOHHBbIeH(POBBICOOPA30B
aTeJIbHbIEpPeCypChl

OcHoBHbIE TpaBUiia H300paKeHUs
HA PUCYHKE TIOCKOCTH,
napauieIbHBIX IPAMBIX (OTPE3KOB),
CepeuHBbl OTpe3Ka

[ToHATHS cTepeomMeTpun: TOUKA,
psiMasi, II0CKOCTb, IIPOCTPAHCTBO.
OcHOBHBIE IIpaBUIIa U300PAKEHUS
Ha PUCYHKE IUIOCKOCTH,
napaselbHbIX MPSIMbIX (OTPE3KOB),
CepeuHBI OTpEe3Ka

[ToHsATHS: IepeceKaromuecs
IUTOCKOCTH, TIEPECEKArOIIUeCs
npsiMasi ¥ III0CKOCTh;
HOJYIPOCTPAHCTBO

[TonsATus: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIUECS
npsiMasi U IJI0CKOCTb;
MIOJIYIIPOCTPAHCTBO

MHororpaHHUKH, H300paxKeHe
MPOCTEUIINX MTPOCTPAHCTBEHHBIX
¢buryp, HeCcyIecTBYIOIINUX 0OBEKTOB




MHororpaHHuku, n300paxxeHue
HPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOINUX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIC
ciieactsus u3 HUX. CrocoOnl
3a/IaHMs IPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O003HaYECHUSATIPSAMBIX U TUIOCKOCTEH

10

N300pakeHre ceYeHUil MUpaMHIbI,
Ky0a 1 IPU3MBbI, KOTOPBIC TPOXOJISAT
yepes ux péopa.
N3o0paxeHunenepeceueHHsIIONyYeH
HBIXIIJIOCKOCTEH.
PackparBaHnenocTpoeHHbIXCEUEH
UHpa3HBIMUALIBETAMHU

11

N3o00paxeHne cedyeHU MHUpaMUIbl,
Ky0a U PU3MBbI, KOTOPBIE TPOXOJISAT
yepe3 ux péopa.
N300pakeHnenepeceyeHusnonyyeH
HBIXIIJIOCKOCTEH.
PackparBaHnenocTpoeHHbIXCEUEH
WHpa3HBIMULIBETAMH

12

N306paxeHne cedeHni mupamMuibl,
Ky0a 1 IpU3Mbl, KOTOPBIE MPOXOAST
yepes ux péopa.




N3o0paskeHnenepeceueHUSIOIyYeH
HBIXIIJIOCKOCTEH.
PackpammBaHuenocTpoeHHbIXCEUEH
Upa3HBIMULIBETAMHU

13

N3o00pakeHre CEYCHH TTUPaMUIbI,
Ky0a U IPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa.
N306pakeHnenepecedeHusInonydeH
HBIXIIOCKOCTEMN.
PackparnBaHnenocTpoeHHbIXCEUEH
Ui pa3HBIMUIIBETAMU

14

Meropn cie0B i1 TOCTPOEHUS
CEUYeHUI

15

Meropn cie0B i IOCTPOEHUS
ceyeHuil. CBOMCTBA IEpPECEUCHUI
IPSIMBIX U IJIOCKOCTEN

16

Merton cienoB Ui HOCTPOCHUS
cedeHuil. CBoiicTBa nepeceyeHuit
HPSIMBIX U IJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuse,
KyOe 1o TpéM ToukaM Ha pEOpax.
Coznianue BIHOCHBIX YepTexel 1
3aIMCh MAroB MOCTPOCHUS

18

[TocTpoenue ceuenuii B nupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3naHne BBIHOCHBIX YEPTEKEN U
3aITUCh [IaroB MOCTPOSHHSI

19

[Toctpoenue ceuenuii B nupamu/ie,
KyOe 1o TpéM ToukaM Ha pEOpax.




Co31aH1€ BEIHOCHBIX YEepTEkKEN U
3aMKCh IIaroB MOCTPOCHUS

20

[TocTpoeHue ceueHuii B mupamu/ie,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co31aH1€ BEIHOCHBIX YepPTEkKEU U
3aIUCh IIaroB MOCTPOCHUS

21

[IoBTOpEHUE IIIAHUMETPUN:
Teopema 0 IpoONOPLIMOHATIBHBIX
otpeskax. [logobuerpeyroibHUKOB

22

[IoBTOpEHUE MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CCUEHUSAX HAa BBIHOCHBIX YEPTEkKaxX.
HcTopusipa3BUTUAIUIAHUMETPUH U
CTEpEOMETpUN

23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsiMbIx B
npocrtpancTse. CkpemmBarommecs
npsimble. [Ipusnaku
CKpCIIUBAIOIINXCA ITPAMBIX.
[TapamiensHbIEIPSIMBIE B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI1
NapaJyIeIbHON TaHHOM NPSIMOM,
MPOXOIALLEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIEH Ha
JTaHHOM npsimoit. Jlemma o
MepeceyeHNUIIapaIeIbHBIXITPSIMBIX




INJIOCKOCTBIO

26

[TapamienbHOCTD TPEX MPSMBIX.
Teopema 0 TpEX mapajuieIbHBIX
npsMeIx. Teopema o
CKPELIUBAIOILUXCANPAMBIX

27

[TapaynensHOE MPOEKTUPOBAHUE.
OcHOBHbIE CBOMCTBA apaJLICILHOTO
MPOCKTUPOBAHUSI.
N3o6paxennepazHbIxpuryp B
napauieIbHOUIPOCKITNH

28

[lenTpanpHas nmpoekuus. YToui ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
YroiMeKynpsiMbIMHA

29

3amayu Ha JJOKa3aTeIbLCTBO U
HCCIIEIOBAHKUE, CBSI3aHHEIC C
paCHOHO)I(eHI/ICM HpﬂMI)IX B
MPOCTPAHCTBE

30

[ToHATHS: mapamIeNnbHOCTD NPSMON
Y IJIOCKOCTH B IIPOCTPAHCTBE.
[Ipr3Hak napayenbHOCTH NPSMON U
IIJIOCKOCTH.
CaolicTBanapauieIbHOCTUIIPSMOM 1
IIJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHHUE U JI0KA3aTeNIbCTBO,
CBSI3aHHBIE C MMAPATUIEITBHOCTHIO
MPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHusi, IPOXOASIIETO




yepe3 JAHHYIO IPSIMYIO Ha YEpTexe
Y MAPAIJIENBHOTO IPYTOW MPSMOIA.
PacuérotHoienuit

33

[NapamienbHast poeKus,
HNPUMEHEHHE /ISl TOCTPOCHHUS
ceueHHi Ky0a U mapauiesenuIesaa.
CaoiicTBanapaiuienenuneaa u
[IPU3MBI

34

[TapaenpHbIC MIIOCKOCTH.
[Ipu3Haku napanieabHOCTH ABYX
IUIOCKOCTEH

35

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJIAILEH Yepe3 TOUKY, HE
MIPUHAJICKALYIO JaHHOU
IIJIOCKOCTH U CIEACTBUSA U3 HEE

36

CaolicTBa napamieabHbIX
IUIOCKOCTEM: O MapauIeIbHOCTH
IPSIMBIX IIEPECEUEHUS ITPU
NIEPECEUEHUH JBYX MapajlIeIbHbIX
IIJIOCKOCTEM TpeThben

37

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
NapajuleIbHbIX MPSAMBIX,
3aKJIFOYEHHBIX MEXIY
MapaJyIeIbHBIMU TUIOCKOCTSAMH; O
IIEPECEUECHNH NPSAMON C IBYMsI
NapaJuleIbHbIMU INIOCKOCTSMHU

38

[ToBTopenue: Teopema [Tudaropa na




IIJIOCKOCTHU

39

IToBTOpeHue:
TPUTOHOMETPUANPAMOYTOJIBHOTOTPE
YroJIbHHKa

40

CgoiicTBa Ky0a ¥ IPSIMOYTOJIBHOTO
napajuiejaenunena

41

Brruncnenue IMH OTPE3KOB B KyOe
U TIPSMOYTOJIbHOM
napaJuiesenure/e

42

[IepnieHIUKyYIAPHOCTH NPAMOU U
mockocty. [Ipnu3nak
NEPIEHIUKYJISIPHOCTH IPSIMON U
IUIOCKOCTH

43

[IepnieHIUKyYIAPHOCTH NPAMOU U
mockocty. [Ipru3nak
NEPIEHIUKYJISIPHOCTH IPSIMON U
IUIOCKOCTH

44

Teopema 0 CyleCTBOBaHUH U
€AMHCTBEHHOCTH NIPSIMOH,
IIPOXOMAILEH Yepe3 TOUKY
MPOCTPAHCTBA U NMEPIEHANKYIISIPHOI
K IUIOCKOCTH

45

IInockoctu u NEPpINCHAUKYJIIPHBIC
UM IIPSAMBIC B MHOT'OI'PAHHUKAX

46

IInockocTu u NEPpNCHAUKYJIIPHBIC
HUM IIPSAMBIC B MHOI'OI'PAaHHUKAX

47

[leprieHquKyIslp 1 HAKJIOHHASL.
[TocTpoenue neprieHAUKyIIsApa U3




TOYKH Ha IIPAMYTIO

48

[lepnieHiuKysIp U HAKJIIOHHAS.
[TocTpoeHune nepneHauKyspa u3
TOYKH Ha IPSIMYIO

49

TeopeMa 0 TpEX neprneHIUKyIIpax
(mpsimast 1 oOpaTHas)

50

TeopeMa 0 TpEX NneprneHUKyIsIpax
(mpsimast 1 oOpartHas)

51

YronamexayCKpemrBaromuMUCAIPS
MBIMH

52

[Touck nepneHAuKYISIPHBIX TPSIMbIX
C TIOMOIIBIO MEPIICHIUKYIISPHBIX
IUIOCKOCTEH

53

OpTOroHanbHOEMPOEKTUPOBAHUE

54

[Toctpoenue ceuenuii Kkyba, MpU3MBI,
HPaBUIbHON MUPAMUIBI C TOMOILBIO
OPTOTOHAJILHON IPOEKINU

55

[TocTpoenue ceuenuii Kyda, MpU3MBI,
NPaBUIBHOMN MUPAMUIBI C TOMOIIBIO
OpPTOTrOHAJIBHOM MPOEKINH

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[TnockoctucummeTpuii B
MHOTOTpaHHHKaX

57

[Ipu3Hak nepneHuKyIJISIPHOCTH
MPSAMOM U INIOCKOCTH KaK CJIEACTBUE
CUMMETPUHU

58

HpaBI/IJ'HJHLIC MHOT'OT'paHHUKH.




Pacuér paccTostHuid OT TOUYKHU J10
ILIOCKOCTH

59

[TpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccTossHMI OT TOYKH 10
IUIOCKOCTH

60

CriocoObl OMyCTHTD
HEePICHIUKYJISPBI: CAMMETPHS,
CIIBUT TOYKH I10 TTapauIeIbHON
IPSIMOi

61

CnBur no HenapauieabHON IPSIMOH,
MU3MEHEHUE PaCcCTOSHUN

62

KonTponbnas padota "B3aumnoe
pacmoIoXKeHHe MPSMBIX U
MJIOCKOCTEH B IpocTpaHcTBe"

63

[ToBTOpEeHUE: Yyroy Mexay nIpsiMbIMU
HAa IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

64

[ToBTOpEHME: Yyrosi MexIy
CKPELIUBAIOIIUMHUCS NPIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/ILICCKI/Ie METOABI
BBIYUCJICHUA yTIJIa MCKAY IIPAMBIMU
B MHOTI'OT'paHHUKAaxX

66

JIByrpansslii yroia. CBOHCTBO
JMHENHBIX YTJIOB ABYTPAHHOTO yIiia

67

[TepneHnuKyISpPHBIE TUIOCKOCTH.
CBoiicTBa B3aMHO




NEePIEeHIUKYISIPHBIX MIOCKOCTEN

68

[Ipu3Hak nepnes MKy pHOCTH
IIJIOCKOCTEW; TeopeMa o IpsMOon
[EpeceueHus IByX INIOCKOCTEH
HEepHEHINKYIIAPHBIX TPEThEH
IUIOCKOCTH

69

[IpsamoyrosibHBIN Napajuieenumnen;
KyO; u3MepeHusi, CBOiicTBa
IPSIMOYTOJIBHOTO Mapaljiesienumnesa

70

Teopema 0 quaroHan
MPSIMOYTOJIBHOTO MapajuielienuIeia
U CICIACTBHUEC U3 HEE

71

CrepeomMeTpruecKue U MPUKIIaIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
TUIOCKOCTH

72

IToBTOpEHME: CKPEILUBAIOLIUECS
IIPSIMBIE, MTAPAJUIEIIBHBIE TUIOCKOCTH
B CTAHJAPTHBIX MHOIOTPaHHUKAX

73

Hapa apaJluICJIbHBIX IUIOCKOCTEM Ha
CKPCIINBAOIIHNXCA MTPAMBIX,
pacCTOAHNUE MCIKIAY
CKpCIIUBAOIUMHUCA TPAMBIMU B
IMMPOCTBIX CUTyalluAX

74

PaccrosiHME OT TOYKH 10 TUIOCKOCTH,
paccTosiHue OT MPAMOU 110
IIJIOCKOCTH

75

Brruncnenue pacctosHAN MEXAY




CKPELIUBAIOIIUMHUCS IPIMBIMHU C
IIOMOILBIO ITEPIIEHIUKYIIIPHON
IIJIOCKOCTH

TpéxrpanHblil yroJy, HEpaBeHCTBA
JUISL TPEXTPaHHBIX yrioB. Teopema

76 [Mugaropa, TeopemMbl KOCUHYCOB U
CHHYCOB JiJIs1 TPEXTPAHHOIO yIia
DJIeMeHTHI CheprUIeCKOi

77 TEOMETPUU: T€0IC3NUECKUE TUHUHU
Ha 3emiie

78 KonTponbnas padota "Yrisl u
paccrossHus"

79 CucremaTtu3zanus 3HaHUN
"MHOrorpaHHUK 1 €ro 3JIeMeHThI"

80 [Tupamupaa. Buasl nupamu.
[IpaBuibHas nupamMuia

81 ITpusma. IIpssmMast u HakIOHHAs
npusMel. [IpaBunpHasmpusma
[Ipsamoit napannenenunen,

82 | mnpAMOYTrOJbHBIN MapajuIeNenunesn,
Ky0

83 BrInykiibleMHOrOrpaHHUKH.
Teopemadiinepa
Brinmykiible MHOTOIpaHHUKH.

84 | Teopema Diinepa. [IpaBuibHbBIE U
MOJIYIIPaBUIIbHBIE MHOTOIPAHHUKHU

85 KonTponpHaspabora

"MHororpaHHuku"




Ilousrue BCKTOpa Ha IIJIOCKOCTHU U B

86 1
POCTPAHCTBE

87 CyMMaBEKTOPOB 1

88 | Pa3HOCTBEBEKTOPOB 1

89 [TpaBunonapamienenurnena 1

90 | YMHOXCHHEBEKTOPAHAYUCIIO 1
PaznoxeHnue BekTopa o 6asucy

91 | TpEX BEKTOPOB, HE JICKAIIUX B 1
OJTHOM TTOCKOCTH

92 CxansipHOETIpOU3BEICHHE 1

93 Brraucnenue yria mexny 1
BEKTOpPaMH B IIPOCTPAHCTBE

94 | Tlpocreiimues3anaun ¢ BEKTOpaMu 1

95 | Ilpocreiimmesagauu ¢ BEKTOpaMH 1

96 | Ilpocreiimmesagauu ¢ BEKTOPaAMH 1

97 | Ilpocreiimuesagauu ¢ BEKTOpaMH 1

98 0O00011eHNEe U ) 1
cucTeMaTu3alusI3HaHU]

99 O6o061eHne u ) 1
cucTeMaTu3alusI3HaHU N

10

0 HToroBaskoHTpoIbHasgspaboTa 1

10

1 HroroBasikoHTponbHasgpadboTa 1

10 | OO6oOuieHue u 1

2 cucTeMaTHU3alusI3HaHUN




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

10




11 KIIACC

Ne KonuyecrBoyacos
Haranmzyd | DiaeKTpoHHbIeIH(PPOBbLIEOOPA3OBAT
n | Temaypoka Bce | Konrpoubnbie | IIpakrnuyeckue
eHHA eJIbHbIEPeCypPChl

/ ro padoThI padoThI
n

IToBTOpEHME TEMBI

"KoopauHatsl BeKTOpa Ha 1

IJIOCKOCTH U B IPOCTpaHCTBE"

[ToBTOpenue Temsl "CkalispHOE 1

IIPOU3BEIEHUE BEKTOPOB"

IToBTOpEHME TEMBI

"BbluncieHue yria Mexy 1

BEKTOPAMH B IIPOCTpaHCTBE"

[ToBTOpeHue Tembl "YpaBHEHHE

IIPSIMOM, POXOASILEHN Uepe3 JBe 1

TOYKH"

YpaBHEHUE UIOCKOCTH,

HOpMaJlb, ypaBHEHHUE INIOCKOCTH 1

B OTpE3Kax

YpaBHEHHE IOCKOCTH,

HOpMaJlb, ypaBHEHHUE INIOCKOCTH 1

B OTpe3Kax

BexTopHoenpousseneHue 1

JInHeliHbIEeHEpaBEHCTBA, 1

JIMHEHHOETPOrpaMMHPOBaHUE

JIuHelHbICHEPABEHCTBA, 1




JUHEHHOePOrpaMMUpPOBaHUE

10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mexay MpsIMbIMU B
MHOTOIPaHHHUKAX

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOIPaHHHUKAX

12

dopmyiia pacCTOSAHUSA OT TOUYKH
JI0 MJIOCKOCTH B KOOPAMHATAaX

13

Haxoxnenue paccTtosiHuil OT
TOYKH JI0 IJIOCKOCTH B Ky0e

14

HaxoxneHnue paccTosiHUM OT
TOYKH JI0 IJIOCKOCTH B
MPaBUJIbHON MUpamMue

15

KonrponbHaspabora
"AHanuTuyeckasreoMeTpus’”

16

CeueHUsIMHOTOTPAHHUKOB:
CTaH/IapTHBIEMHOT OTPAaHHUKHU

17

CGLIGHI/ISIMHOI‘OFP AHHHUKOB!:
MCTOACIICIOB

18

CeudeHust MHOTOTPaHHUKOB:
CTaHIapTHBIE IUIOCKOCTH,
nepecequHs[ HpﬂMI)IX nu
IIOCKOCTEHN

19

HapaJ'IJ'ICJIBHBIC MpAMBbIC U
IIJIOCKOCTHU: apaJlJICIIbHBIC
CCUCHUA




20

[TapamnensHble IpsIMbIE U
IUIOCKOCTH: pacd€T OTHOIICHUMN

21

[TapannenpHble npsMbIe U
IUIOCKOCTH: YIJIBI MEKIY
CKPELIMBAOIINMUCS PIMBbIMU

22

[IepnieHauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITAPbI
NEPIEHAUKYJIIPHBIX IUIOCKOCTEH
U IIPSMBIX, CHMMETPUHU
MHOT'OTPaHHUKOB

23

[IepnieHauKyIIsIpHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHAUKYIIIPAX

24

[IepnieHauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHHMKAX

25

[ToBTOpEHME: mIOImAAN
MHOTOYTOJEHUKOB, ()OPMYJIBI
JUTSE TUTOIaied, cooOpaskeHus
mogoous

26

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, ()OpMYJIbI
JUIS TIo1aiel, CooOpaskeHHsI
noao0us

27

IToBTOpEHME: MUIOIIAAN
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TII01aiel, COoOpaskeHHsI
noao0us




28

IImomaau ceuenuit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
4acT, COOOpaKeHUs MOA00HS

29

IImomaan ceuenunit
MHOTOI'PAaHHUKOB: IIJIOIIATN
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKECHHUSI TTOT00MS

30

KoHTposbHas padota
"IloBTOpEHNE: MHOTOI'PaHHUKH,
CEUYEHUS] MHOTOTPAHHUKOB"

31

O0bpéM Tema. O0neM
IPSIMOYTOJIBHOTO
napajureNienumne/a

32

3agauu 00 yABOEHHH Ky0a, O
KBaJIpaType Ky0a; O TPHCEKIINH
yria

33

CrepeomeTpruyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
HNPSIMOYTOJIBHOTO
napasuieNienumnena

34

IIpuxnanHeie 3a1a4uu,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMa MPSIMOYTOIBLHOTO
napasuliesienuIe1a

35

O06BEMIIPAMONTTPU3MBI

36

CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIC C BBIYUCIICHUEM




00BEMOB MPSAMOI TPU3MBI

37

[Ipuxnanueie 3agayu,
CBsI3aHHbIE C 00BEMOM MPSIMOM
MIPU3MBI

38

Brruucnenue 00bEMOB TeII €
MTOMOUIBIO ONPENECIIEHHOTO
WHTETpaIa.
O0BEMHAKIIOHHONUITPU3MBI

39

Brruncienne o0bEMOB TeI €
HIOMOIIBIO OTIPEIETIEHHOTO
uHTerpaita. OObpEMITMpPaMUIbI

40

®opmyna 00bEMa TUPAMUIBI.
OTtHomeHue 00beMOB MUPAMU
¢ 00IIKM yTJIOM

41

®opmyna 00bEMa MUPaAMHIBL.
OtHomeHne 00bEMOB IMTUPAMUJL
¢ 00IIKM yTJIOM

42

CrepeomeTpHuueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
HAKJIOHHOM MPU3MBI

43

CrepeomeTpHuueckue 3a1auu,
CBsI3aHHBIE C 00bEMaMU
TTUPAMHU/TBI

44

[TpuknanHbie 3a1a4M MO TEME
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM HAKIIOHHOMW MPU3MBI

45

[IpuknanHbie 3a1a49u M0 TEMe
"OO0BEMBI TeN", CBA3aHHBIC C




00BEMOM TTUPAMUIBI

46

[Ipumenenne o0BEMOB.
Brruncienue paccTosiHus 10
IUIOCKOCTHU

47

KontponpsHaspabora
"O06BEMMHOTOrpaHHUKA"

48

Hununapuyeckas TOBEPXHOCTb,
o0pa3yrolue MIIMHIPUYECKOM
MOBEPXHOCTHU

49

wummanp. [Ipsmoit kpyrosou
e Ip. [nomans
IIOBEPXHOCTH LIUIIUHIPA

50

KoHnueckasi mOBEpXHOCTb,
00pa3yrolire KOHUIECKOM
noBepxHoctu. Konyc

51

CeueHue KOHYca MIIOCKOCTBIO,
MapasuieIbHOM MIIOCKOCTH
OCHOBaHUS

52

VY ceu€HHBbI KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

53

ITimomanes 00KOBOI
MMOBEPXHOCTHU Y MOJIHOU
MOBEPXHOCTU KOHYyCa

54

ITromans OOKOBOM
MOBEPXHOCTH ¥ TIOJTHOM
MTOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue 3aauu Ha




JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUEHUN
LUJIMHAPA, KOHyCa

56

CrepeomeTpuueckue 3aJaul Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHHUE,
MIOCTPOEHUEM CEUCHU I
LUIMHApPA, KOHyca

57

HpI/IKJ'IaI[HLIe 3aJa4u,
CBA3aHHBIC C HUJIMHAPOM

58

IIpuxnanHeie 3axauu,
CBSI3aHHBIE C HIWJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u 1mapa ¢
II0CKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. By n
n300paxeHueapa

61

[Tepeceuenue cdepsl U mapa ¢
II0cKOCThI0. Kacanue mapa u
chepsl IIocKocThI0. Bug u
n3o0paxeHuemapa

62

VYpaBuenue cdepsr. [Tnomans
cdepsl u e€ yacte

63

Cummerpusicheps! 1 mapa

64

CrepeomeTpuueckue 3a1ayu Ha
JI0OKa3aTelIbCTBO U BBIUMCIIEHUE,
CBsI3aHHBIE CO CEepoil U mapom,
MOCTPOEHUEM UX CEUCHU
IJIOCKOCTBIO




65

CrepeomeTpuueckue 3a1ayu Ha
JOKa3aT€IbCTBO U BBIYUCICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM UX CEUYCHHI
IIJIOCKOCTBIO

66

[Tpuxnanueie 3a1auu,
CBsI3aHHBIE CO c(hepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha
IUIOCKOCTH, BEIYHCIICHUS B
OKPY>KHOCTH, CTaH/IaPTHBIC
nmonoous

68

Pazmuunnie KOM6I/IHaIII/II/I TCI
BpalcHusd U MHOTOT'PpaHHHUKOB

69

3amauu mo Teme "Tena u
MOBEPXHOCTHU BpaleHus"

70

3agaun o teme "Tena u
MOBEPXHOCTH BpaLCHUS"

71

KonTponbnas padota "Tena u
MOBEPXHOCTH BpaleHus"

72

O6weém mmHapa. Teopema 06
00BEME MPSMOTO IUIUHIPA

73

Brruucnenue 006EMOB TEI ©
MOMOIIBIO ONIPEAETEHHOTO
unTerpana. O0bEMKOHYCca

74

ITmomaay OOKOBOM M OJTHOM
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BEIYHUCIICHHEM




00BEMOB IMIIMHPA, KOHYCA

76

[IpukitagHble 3a1a4u 110 TEME
"OO0BEMBI U IUIOIIAAN
noBepxHocrel Ten"

77

O0bEM 1apa 1 LapoBOro
cekropa. Teopema 06 06bEME
mrapa. [Inomans chepsi.
CrepeomeTpuiecKue 3a1a4u,
CBSI3aHHBIC C BBIUUCIICHUEM
00BEMOB 111apa, MapoBOTo
CerMEHTa M IapOBOT0 CEKTOPa

78

[IpukitagHble 3a0a4u 110 TEME
"O0BEMBI TEN", CBSI3aHHBIE C
00BEMOM 11apa U IJIOIIAJIbIO
chepsl.
COOTHOMICHUSAMEK Y TIIOMIAISIM
WIIOBEPXHOCTEN U
00BEMaMUTIOIOOHBIXTENT

79

[Tono6ubIe Tena B
npocTpaHcTBe. M3MeHnenue
00BbEMa Ipu MO00HH.
CrepeomeTpuyeckue 3a/1auu,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB TeJI U IUIOMIAAEH
[IOBEPXHOCTEN

80

Kontponbnas padora "Ilnomaan
MOBEPXHOCTH U 00BEMBI
KpYyTibIX Ten"

81

JIBr>KeHUs MpOCTPaHCTBA.




OrobOpaxenus. JIBHKeHUS 1
paBeHCTBO (Uryp.
OO0mrecBOCTBABUKEHUN

82

Bunw nBuxeHunii:
napajuleIbHbIN MePEeHoC,
LEHTpaJIbHasi CHMMETPHS,
3epKajibHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOM

83

[IpeoOpazoBanms moao0us.
[psimas u cepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHUE JBUKEHUS

85

Kontponbnas padora "Bektopsl
B IpocTpaHcTBe"

86

O6o6matomee moropenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHHU:
"IlapanmienbHOCTb MPSMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

87

O6o6matomiee moTopenue 11
MOHSITHUH U METOJOB Kypca
reomerpun 10—-11 xnaccos,
CUCTEMAaTH3als 3HAaHUI:
"BexTopsl B mpocTpaHcTBe"

88

O6o6matomee moBTopenue 11
HOHSATHI U METO/I0B Kypca
reomerpun 10-11 kiaccos,
cucTeMaTH3alus 3HaHU:




"BekTopsbl B ipocTpaHcTBe"

89

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cUCTeMaTH3allus 3HaHU:
"OO6BeM MHOTOTpaHHUKA"

90

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 xmaccos,
CHUCTeMaTU3alus 3HAHUM:
"O6beM MHOTOTpaHHHKA"

91

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
CHUCTeMaTU3alus 3HAHUI:
"[Lnomiaay MoBepXHOCTU U
00BEMBI KPYTIIbIX TET"

92

Ob6o6maroiee nosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—11 kiaccos,
cucTeMaTu3alus 3HaHUM:
"Ilnomany MOBEpXHOCTH U
00BEMBI KPYTJIbIX TET"

93

I/ITOFOBaHKOHTpOJILHaSIpa6OTa

94

HToroBaskoHTposIbHasgpaboTa

95

[ToBTOpenue, 060061IeHNE U
cHUcTeMaTU3alus 3HaHUI

96

Hcropus pa3Butus




CTEPEOMETPUH KaK HAYKU U €€
pOJb B Pa3BUTHU COBPEMEHHBIX
VH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJOTHH

97

Uctopus pazsutus
CTEPEOMETPUH KaK HAyKU U €€
POJIb B Pa3BUTHUH COBPEMEHHBIX
VH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJOTHH

98

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJIb B Pa3BUTHUU COBPEMEHHBIX
VWH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJOTHH

99

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HAYKHU U €€
POJIb B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

10

Hcropus passurus
CTEPEOMETPUH KaK HAYKU U €€
POJIb B Pa3BUTHUU COBPEMEHHBIX
VH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

10

Hcropus passurus
CTEPEOMETPUH KaK HAYKU U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHH




HcTopus pa3BuTHs
10 CTEPEOMETPUHN KaK HAyKU U €€
pOJb B Pa3BUTHU COBPEMEHHBIX 1

HHKCHCPHBIX U KOMIIBIOTCPHBIX

TEXHOJIOTUU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

o Jlunakruueckue matepuansl no reometpuu 10-11, B.I'. 3us, [Ipocsemenue

e Pabouas terpans no reometpuu 10-11, B.®. byry3os, FO.A. ['naskos, N.H.
FOnuna, [IpocBemienue

o VYueOuuk. ['eomerpus 10-11. JI.C. Atanacsu , [IpocBemienue

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e 3amaum no reomerpuu ais 7-11 kimacca, b.I'. 3uB, B.M. Maiinep u 1p,
[Ipocsemenne, 2007 r.

e lI3yuenue reomerpuu B 10-11 knacce. MeToauueckne peKOMEHIAIMA K
yueOnuky, C.M. Caaksu u ap, [Ipocsemenne, 2007 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

ehttps://fipi.ru/
ehttps://ege.sdamgia.ru/
euchi.ru

eresh.edu.ru
ehttps://m.edsoo.ru/7f417af8
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