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HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBasieTcss OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO
oO1mrero o0pa3oBaHusi, Tak Kak 00ECIEeYNMBAET BO3MOKHOCTh U3YUE€HUS JUCIUTUIMH
€CTECTBEHHO-HAYYHOM HAIIPABIIEHHOCTM M IPEAMETOB T'YMAaHHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (QOpPMHUPYEMOE  NpU  H3YUYEHUH
00y4arOMIMMUCS TOHSITUHHBIX OCHOB TI'€OMETPHH, MPHU J0KA3ATEIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUM MPU PELICHUH T'€OMETPUUYECKHUX
3a71a4, YMEHME BBIIABUIATb W  ONPOBEpPrarb THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSI IIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O LMKJIA, B YaCTHOCTH
du3znueckux 3aaay.

[lens ocBoeHUs mporpaMMbl yueOHoro kypcea «['eomerpus» Ha yriay0inéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEH OO0y4alommxcs Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHbpopMaTHKa»  4yepe3  obecrieyeHHe  BO3MOXKHOCTH — MPUOOpETEeHUs U
UCIIONIb30BaHusl Oojee TiayOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEIIHOr0 NpogheCcCrOHAIBHOTO
00pa30oBaHusl, CBI3aHHOIO C UCIIOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 3a/layaMu Kypca TE€OMETpUM Ha YriayOnEHHOM YpOBHE,
PacCIIPSIONIMMH U YCUJIMBAIOIUMU Kypc 6a30BOr0 YpOBHS, SIBISIFOTCS:

paclIMpeHre MPEeACTaBICHUSI 0 TEOMETPUU KaK 4aCTH MUPOBOW KYJbTYpbI U
(dbopMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3M T€OMETPUHU C OKPYKAIOIIUM MHPOM;

dbopMUpoBaHUE TPEACTaBICHUS O NPOCTPAHCTBEHHBIX (GUrypax Kak o
BOKHEUIIMX MAaTE€MaTHUYECKHX MOJENAX, IMO3BOJSIOIIUX OIKCHIBATh W M3Yy4aTh
pa3HbIE SABIECHUS OKPYKAIOLIEr0 MUPA, 3HAHUE ITOHATHUMHOTO aIIapara no pasfaeny
«CtepeoMeTpusi» yueOHOro Kypca reoMeTpuu;

dbopMUpoBaHME  yYMEHHMsS ~ BJIaJIecTh ~ OCHOBHBIMU  TOHSTHSIMU O
OPOCTPAHCTBEHHBIX (UTYpax M HMX OCHOBHBIMH CBOMCTBaMH, 3HAaHUE TEOPEM,
GopMyn1 MU yMEHHE UX NPUMEHSTb, YMEHHUSA [OKa3blBaThb TEOPEMbl U HAXOIUTH
HECTaHAAapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpoBaHUE YMEHHMs PAClO3HABATH HA YEpPTEkKaX, MOJIETSAX U B PEAIbHOM
MUpE MHOTOIDAHHMKM M Tela BpalleHUsA, KOHCTPYMPOBATH TI'€OMETPUUYECKHUE
MOJIEIIH;

(dbopMUpOBaHUE MOHMMAaHHUS BO3MOXXHOCTH AaKCHOMAaTHYECKOI'0 IMOCTPOEHUS
MaTEMaTUYECKUX TEOopuid, (popMuUpoBaHHE MOHMMAHUS POJIU AKCHOMATHKHU MPHU
IIPOBEJICHUU PACCYKICHUU;

(opMUpOBaHUE yYMEHHUS BIaJE€Th METOAAMHU JI0KAa3aTEIbCTB U AJITOPUTMOB
peuieHnss, yMEHUs UX NPUMEHATb, MPOBOAUTH JTOKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ PELICHUs CTEPEOMETPUUECKHUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM,
dopMupoBaHHE TPEACTaBICHHUA O HEOOXOAMMOCTH  JOKa3aTelbCTB  MpH



000CHOBaHMHY MaTEMAaTHYECKUX YTBEPIKICHUN U POJIM aKCMOMATUKU B MPOBEICHUN
JENYKTUBHBIX PacCy>KICHUH;

pa3BUTHE M COBEPLICHCTBOBAaHUE MHTEUIEKTYaJbHBIX W  TBOPYECKHUX
CocoOHOCTEM 00y4YaroIMXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEJ0BATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmupoBaHue (QyHKIMOHATIBHOW IPAMOTHOCTH, PEIEBAaHTHOM I'€OMETPUU:
YMEHHS paclO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJEIIUPOBAaHMs pealIbHbIX CHUTYyallUil, HCCIIEOBaHHUsI MOCTPOCHHBIX MOJENEH,
UHTEPIPETALU OTYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «knaccax sBuswoTcs:  «lIpsiMble W TMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
OPOCTPAHCTBEY, «/IBMXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIEBAHTHBIMM T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOY4YEHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
(opMHUpOBaHME JIOTMUECKMX YMEHHMI  pacmpelensiercss He TOJbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMbl, paclpeneaeéHHbIM IO TofaM OOY4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIPOCAM 00y4Yarorecs
oOpamiaJuch  HEOJHOKpaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJAJCHUE
r€OMETPUUYECKUMHU TMOHATUAMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TPUHITUIA PEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUIN 00ydYalolUXCsl, paCIIUPsIs U yrayOuiss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIbHBIX 00pa3oBaTENbHBIX MporpamMM, OOECHEeUUTh YriIyOJEHHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

HOJArOTOBUTH OOYYAIOMIMXCS K NPOAODKEHHUIO H3Y4YEHHs] MaTeMaTUKU C
yu€toM BbIOOpa Oynymied mnpodeccuu, obecrieurBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEéHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COILEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble M MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMerpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpeumuBaromuecss npsmblie. [IpU3Haku CKpenyMBaroluxcs
npsaMbIX. [lapamienbHOCT IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MapaJuIeIbHbIe
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD MTPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOICTBa MapauIENbHOIO NPOEKTHpoBaHusA. M300pakeHue
¢Guryp B nmapauieabHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IJIOCKOCTH, CBOMCTBa napasuieNIbHbIX IIJIOCKOCTEH. [Ipocreiimne
OPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpadJlp, NapasuleienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: NMEPIEHINUKYJISPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK MEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsSMOu
NEPIEHINKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
IleprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yriael B IPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yIoJl, JUHEHHBINA YroJl IBYTPAHHOIO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHX U
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapel MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, npsMas 1 HaKJIOHHasl IpU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenurien, NOpPsMOYTOJbHBIA  TMAPAUIENEINUINET W  €r0  CBOMCTBA.
Kparuvailine mnyTM Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamuma: n-yrompHas nupamuaa,
npaBWwiIbHAas W yceu€HHas nupamuibl. CBolicTBa péOep M OOKOBBIX TI'paHei
NpaBUIbHOW mHUpamuibl. [IpaBUIbHBIE MHOTOIpAHHUKH: IpaBUJIbHAS MpU3Ma U



NpaBUJbHAS TNUpPaMUA, TNPAaBWIbHAS TPEYTrOJbHAsI NUpaMulia W TPaBUIIbHBIN
Terpa’ap, KyO. IlpencraBineHne O NpaBWIBHBIX MHOTOTPaHHHUKAaX: OKTa’p,
JNOEKadAP U UKOCAdP.

BblunciieHHe 31€MEHTOB MHOTIOTPAaHHHMKOB: péOpa, AHAroHald, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWi, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOMAIH YCEUEHHON MUPAMUJIBI.

CummMmerpuss B NOPOCTPAHCTBE. OJJIEMEHTHl CHUMMETPUU  MPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUS B IPaBWIBHOM MHOIOTPAHHUKE: CUMMETPHS
napajuleNIeANena, CUMMETPHs IPABWIBHBIX IPU3M, CHUMMETPUS NPABUIBHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOXKHO
HaIIPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOPAMU: CI0KEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBoMCTBA CI0KEHUST BEKTOPOB. CBONCTBA YMHOKEHHS BEKTOpAa HA YUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. IIpsmoyronpHas cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MeXAy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATAaMU TOYEK. YTOI Mexay BekTopamu. CKaasipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[loHsATHA: HWIMHAPUYECKAs MOBEPXHOCTb, KOHUYECKAsl IOBEPXHOCTH,
chepuueckas MOBEPXHOCTb, oOOpa3ylolue MoBepxHocTel. Tema BpanieHus:
WIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cgepe. M3o00paxenue ten
BpallleHus] Ha IUIocKOocTU. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl
mapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 o0bEMe
OpsMOYTOJILHOTO Mapajuienenunena v cieiactBuss u3 He€. OOBEM mpsMol U
HAKJIOHHOW MPU3MBI, IWIMHAPA, MUpaMUIsl U KoHyca. OOBEM IIapa U HIAPOBOTO
CerMeHTa.

KoMOuHanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B
IWIMHAP, OINUCaHHAas oKojo IpunHApa. llepeceuenune cdeppl U mapa ¢
wiockocThio. Kacanme mapa u cdepsl miockoctbio. [loHSATHE MHOTOrpaHHHKA,



OMMCAHHOT'O OKOJIO cdepbl, cdepbl, BNUCAHHONW B MHOTOTPAHHUK WJIH TEJO
BpaLlCHUS.

[Tnomans MOBEPXHOCTH IWIMHIAPA, KOHYyCa, IUIOMaAb chepbl U €€ yacTeil.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoousix (uryp. IlpeobpazoBanue mnogoOus, romorerus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHHUIO U TIPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpeHoca
CEKYIIEH TIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpancTtBe. Omnepauuu HajJ BEKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpoB. (CBOWCTBA BEKTOPHOTO YMHOXeHHs. [IpsmoyronbHas
cUcCTeMa KOOpJAMHAT B IpocTpaHcTBe. KoopanHaTe! BekTopa. PaznoxkeHue BekTopa
no Oazucy. KoopauWHATHO-BEKTOPHBI METOA TMpU PEHICHUU T'E€OMETPUUYECKUX
3ajad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. J[BH>KEHUSI U paBEHCTBO (Quryp.
OOurue cBoicTBa JBWKEHUM. Buasl JBWXEHUN: TapauiebHBIM MEepeHoc,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeoOpazoBanus mogodus. [Ipsmas u cepa Ditnepa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINHA 00YUYAOMIET0Cs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COLMAJIBHBIMU WHCTUTYTAMH B COOTBETCTBHUHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILICHHUE K
JOCTHXKEHUSIM POCCUNCKMX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYeCKOU IIKOJIbI,
UCTIOJIb30BaHUE DJTHX JOCTIDKCHUHM B JIPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBS3aHHOI'O C MPAKTHYECKUM
NPUMEHEHUEM JIOCTHXKCHUN HAyKh U JEATEIbHOCTbIO Y4E€HOro, OCO3HAHUE
JMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYUBOIO OYYIIIErO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, O0OBEKTOB, 3aJad, PELICHUI, pacCyKIeHHI, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM acIleKTaM pas3JInYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BoCIUTAHHE:

c(OPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTHUYeCKHE 3HAHUS B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryispHas ¢usnueckass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CIOPTUBHO-03J]0POBUTEIBHON J1€SITENIbHOCTHIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JESATENILHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymiedt npodeccud W pealu3oBbIBATH COOCTBEHHBIE JKMU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTreMaTMYeCKOMY  OOpa3oBaHUIO U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COITMATbHO-?)KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MaTEMaTUYeCKUX 3HAHWUW I pEImIeHus 3aaad B 00JIacTH
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOLIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS Pa3BUTUS IUBWIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
UHAUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbBIE YUeOHbIE 1elicTBUS

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MAaTEMATHYCCKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(pUKaIIH,
OCHOBAHMS JIJ1s1 0000IIEHHS M CPABHEHMSI, KPUTEPUHU ITPOBOJIUMOI0 aHAIN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh H  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC i OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JICAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMAaTUIECKUX YTBEPIKICHHIM
(IpsIMBbIE U OT MMPOTHBHOTO), BRICTPAUBATh apTyYMEHTAITUIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BHIOMpaTh Hauwbojiee TONXONAIMUNA C  y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenabckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KakK HCCIEAO0BATEIbLCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OpPMHUPOBATH TUIOTE3y, apryMEHTHPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTuueckoro o0beKTa, sIBIEHUs, MpoIecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKIy OOBEKTaMU, SIBIICHUSIMHU, IPOLECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAaHMS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TakKkKe BbIJABUTAThH
MPEANOJIOAKEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUMTHI UH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh HH(OpPMAIMIO PA3NTHYHBIX BUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe JeHCTBUA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
nensMu OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kKaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMYy PELICHUs 3aJayH,
KOMMEHTUPOBATH ITOJYYEHHBIA PE3yJIbTAT;

B XOZI€ OOCYXJI€HHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh pa3iMuMe W CXOACTBO MO3ULMUNA, B KOPPEKTHOU (opme
(bopMynHpOBaTh pa3HOIJIACHs, CBOM BO3PAKECHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, DKCIIEPUMEHTA, UCCIIEN0BaHNU,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YyHUBeEpCAJIbHbIE YUeOHbIE 1eiicTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBII UHTEJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCMH KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TIPU PEIICHUM 3aa4H,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HAWJCHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHHUS WA HEIOCTHKEHUS PEe3yJIbTaTOB JEeATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThl mMpu pelmieHur Y4eOHBIX 3aJa4y, MPUHUMATh I1€lb COBMECTHOM
JIeSTENbHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHON pPalOOTHI, pachpeneisiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE IITYPMBI» H HWHBIE), BBIMOIHATH CBOK YacTh pabOTBl U
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIC€HAMH KOMAaHbI, OIICHUBATH
KauyeCTBO CBOETO BKJIaja B OOMIUI MPOIYKT IO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDI

K xoniy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUU TIPU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TPUMEHSTH AKCHOMBI CTEPEOMETPUHU U CJICJICTBUS W3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUITMPOBATH B3aUMHOE PACIIOJNIOKEHUE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO ONEpPUPOBATh TMOHATHSMU, CBS3AHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEX]Yy MPSAMBIMU B TPOCTPAHCTBE, MEXAY MNPSIMOUA H
IUIOCKOCTHIO;

e CBOOOJIHO ONIEPUPOBATH MOHSATUIAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbI MHOTOI'PAaHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJIAacCU(pUIMPOBATH  MHOTOIPAaHHUKH, BbIOMpas  OCHOBaHMS  JJif
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIBHOE " OpPTOTrOHAJIBHOE
POEKTUPOBaHKUE (UTYp HA IMIIOCKOCTh, BBIIIOIHATH M300pakeHUus (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEYEHHS MHOIOTPAHHUKOB PA3JIMYHBIMM METOJAMH, BBIIIOJIHSITH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOIPAaHHMKOB  (TpH3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH JACUCTBHS HaJl BEKTOPAMHU;

e pewmaTh 3aJa4d Ha JOKAa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHN H
HaXO0XJEHUE T'€OMETPUYECKUX BEIWYMH, MPHUMEHSSI WU3BECTHBIE METO[BI
IPU PEIIEHUH MAaTeMAaTHYECKHUX 3a/]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BIEKaTh, MpPEOOpPA3OBbIBATh U HUHTEPIPETUPOBATH HH(OPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpEeACTABICHHYI0 Ha
YepTekKaxX U PUCYHKAX;

e IMPUMEHATH IIOJYYEHHbIE 3HAaHUS HA NPAKTUKE: CPABHUBATh U
aHAJIIM3UPOBATH pPEAJbHBIE CUTYAllMH, MPUMEHATh M3YYECHHbIE MOHATHUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJieMbl, MOJIEIHPOBATh pEAIbHbIE CUTyallUd Ha SI3bIKE I'E€OMETPHH,
UCCJIEIOBAaTh MOCTPOEHHBIE MOJENHN C UCIOJb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajareOpbl, pelaTh MpaKTUYECKHE 3aJlayd,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHsS T€OMETPUHU Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBSI3aHHBIMH C IWJIMHAPUYECKOM,
KOHUYECKOM U Cc(hepuyecKod TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOJIyYEHUS,

ONEPUPOBATH MOHITUSIMHU, CBSI3aHHBIMU C TEIaMU BpaAICHUS: [IWJIUHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSICHATDH CIIOCOOBI TIOTYYCHUS TEJ BPAIICHHUSI;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIYUCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJI BpallleHUs,
O0BEMBI U TUIONMIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAICHUSA,
T€OMETPUIECCKUX TeJl C IPUMEHEHUEM (HOPMYT;

CBOOOJIHO OMNEPUPOBATh MOHATUSIMH, CBS3AHHBIMU C KOMOWHALUSIMHU TEJ
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTI'OTPaHHUK, BIHMCAHHBIA B cepy U
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUS MEXIY TIJIOMIAISIMHU MOBEPXHOCTEN U 00bEMaMu
MOTOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHITIOTHATH (BBIHOCHBIE) TUIOCKHE
YEpTEXHU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UIYp: BHUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUECHHUSI TEJl BpaAIlCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oOBbIBaTh HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (uUrypax, MpEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOIHO ONEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOUM CUCTEME KOOPAUHAT;
pemniaTh TEOMETPUUECKUE 3a/1a4l HA BBIYUCIICHUE YTIIOB MEXKIY MNPSIMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TMOHSATUSMH, CBS3AHHBIMU C JABWKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHHUI;

BBINIOJIHATh M300paKEHUSI MHOTOTPAHHMKOB W TeJl BpallleHUs TIpH
MapajuleJJbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€pKaJbHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT NPSIMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUTHh CEYEHHS MHOTOTPAHHUKOB WM TEJ BpalECHUS: CEUEHUS IUIUHIpa
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHHs KOoHyca (TapaijiebHbie
OCHOBAHUIO U MPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJI30BaTh METOABl TOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOJ]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEeN MII0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeOMETpUYECKHe (PaKThl ISl PEIICHUS CTEPEOMETPHUUECKUX
3a7a4, MPEANOJIararolluXx HECKOJbKO IIAaroB pPEUICHUs, €CIU YCIOBUS
MIPUMEHEHUS 33a/1aHbl B SIBHOW U HEABHOU (opme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUYECKUX BEIINYUH;

MIPUMEHATH MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

MPUMEHATh  TOJIYYEHHbIC  3HAHUS  HA  IPAKTUKE:  CPAaBHUBAT,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHbIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUSL, TEOPEMBI, CBOWCTBA B TMPOLECCE TMOUCKA  PELICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peanbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUH, HCCIEAOBATH IOCTPOCHHBIE
MOJENH C UCIOJb30BAHUEM TE€OMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapaTta anreOpbl, peniaTh MPAKTUYECKUE 3a/1aud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEINYNH;

UMETh TPEACTABICHUSI 00 OCHOBHBIX dTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH (yH/IaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrpobire | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsI pecypent

BBenenue B ctepeoMeTpuio 23 1

B3aumHoe pacmnonoxeHue npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHz(mimepHOCTb MPSIMBIX U o5

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 16

MHororpaHHuku 7

BekTopsl B mpocTpaHCcTBE 12

HOBTOPGHI/IC, 0000I11IeHrE U CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
No n/n HanmenoBaHue pa3iesioB 1 TeM Komrponusre  Mpaxrmseckie (undposbie)
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI pecypesr
1 AHanuTuyeckas reoMeTpHst 15 1
5 [ToBTOpEHwme, 0606H1€HI:I€ u 15 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MOBEpXHOCTH U 00BEMBI 9 1
KPYIJIBIX TeJ
6 JIBrokeHUs 5 1
2 [ToBTOpeHue, 06061ueH1:1e u 17 5
CUCTEeMaTH3alMs 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

Bcero

KonTpoabusbie
padoTbI

IIpakTH4eckune
padoThbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TpaBUIIa U300PAKEHHS HA
PHUCYHKE IIJIOCKOCTH, NapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

01.09.2023

[ToHsiTHS cTepeOMeTpHH: TOUKa, TIpsiMas,
IJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHUS HA PUCYHKE
TUIOCKOCTH, MapauIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeauHbI OTPE3Ka

IousaTHs: nepecekaromuecs MI0CKOCTH,
HepeceKaronyecs npsMas v II0CKOCTb;
MOJTYIIPOCTPAHCTBO

01.09.2023

05.09.2023

[onsiTus: nepecexaronuecs MIOCKOCTH,
nepeceKaronyecs npsimasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

08.09.2023

MHororpaHHHuKH, H300pakeHue
MPOCTEHIINX TPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX O0BEKTOB

08.09.2023

MHororpaHHuKH, U300pakeHne
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIMIUX 00HEKTOB

12.09.2023

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CJICACTBHA U3 HUX

15.09.2023

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEACTBUS U3 HUX

15.09.2023

AKCHOMBI CTEPEOMETPHHU U TTEPBBIE
ciencTBus U3 HUX. CriocoOsl 3a1aHus
MPSIMBIX M IIOCKOCTEH B IIPOCTPAHCTBE.
O0603Ha4eHUs MPSMBIX U TUIOCKOCTEH

19.09.2023

10

N3o00pakeHne ceueHuit mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOAT Yepes ux
pé6pa. M3obpakeHne nepeceyeHmst
MTOJTY4EHHBIX IJIOCKOCTEM.
PackpammBaHie mOCTPOCHHBIX CEUCHHUH
Pa3HBIMH 1IBETaMU

22.09.2023

11

N300pakeHre ceueHni mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT YEPE3 UX
pe€bpa. M3o0pakeHne mepeceucHus
IIOJIy4EHHBIX IUIOCKOCTEM.
PackpammBaH#e mOCTPOCHHBIX CCUCHUIM
pa3HBIMU IIBETaMHU

22.09.2023

12

N306paxenue ceueHuil nupamubl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pébpa. N3o0paxkeHue nepeceueHus
MOJTYYEHHBIX IJIOCKOCTEH.
PackpaimmBaHie NOCTPOCHHbIX CEUEHUM
Pa3sHbIMH LIBETAMU

26.09.2023

13

N300pakeHne ceueHuii mupaMmusl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJAT Yepes ux
pé6pa. M3obpakeHne nepeceyeHmst
MTOJIY4EHHBIX IJIOCKOCTEM.

29.09.2023




PaCKpaH_II/IBaHI/IC IMOCTPOCHHBIX CeUYCHMI
Pa3sHbIMH LIBETAMU

14

Merton crie10B I MOCTPOSHUS CEUeHUN

29.09.2023

15

Mertoa clie10B I IOCTPOSHUS CEUCHUH.

CaoiicTBa niepeceyeHu NpsMbIX 1
IJIOCKOCTER

03.10.2023

16

Merton ciaenoB st MMOCTPOCHUA CEUYCHMH.

CBoiicTBa nepecevyeHnit MPsIMbIX U
IJIOCKOCTEN

06.10.2023

17

18

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha p&opax. Co3nanue
BBIHOCHBIX YEpPTEKEH U 3aIINCh I11aroB
IIOCTPOCHHUS

[TocTpoenue ceuenunii B mupamue, Kyoe
o Tpém Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YepPTEXKEH U 3aIluCh IIaroB
MOCTPOCHHUS

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX ‘-IGpTG)KGﬁ M 3aI1MCh 11aroB
MIOCTPOEHUS

06.10.2023

10.10.2023

13.10.2023

20

[TocTpoenue ceueHuii B mupaMuie, Kyoe
1o Tpém ToukaM Ha p&opax. Cozmanue
BBIHOCHBIX qepTemeI‘/’I M 3aI1MCh 11aroB
MMOCTPOCHHUS

13.10.2023

21

[ToBTOpenue muanumerpuu: Teopema o
MIPOMOPLUOHANIbHBIX oTpe3kax. [logoOue

17.10.2023




TPEYTrOJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4eprexax. Mcropus pazsutus
IJITAHUMETPUHU U CTEPEOMETPUH

20.10.2023

23

KourponsHas padbora "AKCHOMBI
Tp p
crepeometpun. Ceuenus"

20.10.2023

24

B3auMHoe pacnonioskeHue nNpsMbIX B
npoctpaHcTBe. CKpeluBaroImumecs
npsimbie. [Ipru3Haky ckperuBaomuxcs
npsiMbIx. [lapamiensHble psiMBIe B
IIPOCTPAHCTBE

24.10.2023

25

TeopeMa 0 CylIeCTBOBaHUH U
€IMHCTBEHHOCTH NPSMOi1 apaljeIbHON
JAHHOM NPSIMOM, TPOXOASAIIEH uepes
TOUYKY IIPOCTPAHCTBA U HE JIeKalleil Ha
JIAHHOM IpsiMOii. JIeMMa 0 nepecedeHnu
MapaJlIeNIbHBIX IPSAMBIX IIJIOCKOCTBIO

27.10.2023

26

[TapannensHOCTh TpeX NpsiMbIX. Teopema

0 TPEX MapauIeNbHBIX NPAMBIX. Teopema o

CKpPCHIUMBAIOIHNUXCA NPAMBIX

27.10.2023

27

[NapannenbHoe TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajuieIbHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON NPOeKIUU

07.11.2023

28

LenTpanbHas npoekuus. Yroi ¢
COHAIPABJICHHBIMA CTOPOHAMU. YTOII
MEXAY NPAMBIMU

10.11.2023




29

3aayy Ha JOKa3aTeJIbCTBO U
HCCIIEI0OBAaHUE, CBS3aHHBIE C
PaCIIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

10.11.2023

30

[oHsATHS: MapayIeNTbHOCTh MPSIMON U
TUIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapaJuIeIbHOCTH MPSIMOH U TNTOCKOCTH.
CaoiicTBa napasuieaIbHOCTU IPSIMON U
TUIOCKOCTH

14.11.2023

31

I'eomeTpuueckne 3aaun Ha BEIYUCIICHHE
U JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
[apajuIeIbHOCTBIO MIPSIMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE

17.11.2023

32

[locTpoenue ceueHus, MPOXOASIIETO Yepes3
JAHHYIO IPSIMYIO Ha YepTEkKE U
MapajiyIeIbHOrO IPYrou npsamoi. Pacuér
OTHOILICHUI

17.11.2023

33

[MapannenpHas npoexiusi, IPUMEHEHHE
JUTSI TIOCTPOCHUSI CeUeHU KyOa U
napannenenumnena. CBoiicTBa
napajuieNienumne1a ¥ Ipu3Mbl

21.11.2023

34

IMapannensHele uiockocty. [IpusHaku
NapaJIIEIbBHOCTH IBYX IUIOCKOCTEN

24.11.2023

35

TeopeMa o mapasmiebHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, IPOXOASILEH
4yepe3 TOUKY, HE MPUHAIICKAILYIO TAHHOMN
IIJIOCKOCTH U CIICACTBHUA U3 Heé

24.11.2023

36

CaolicTBa napasuleabHbIX INIOCKOCTEN: O
[1apajuIeIbHOCTHU IPAMBIX NIEPECCUECHUS
IIPU IEPECEUECHUH JIBYX MMAPAJIIEIIBHBIX

28.11.2023




IJIOCKOCTEHN TpeThen

37

CaoiicTBa napasuieabHbIX IIIOCKOCTEN: 00
OTpEC3Kax NapaJuICIbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MEXy NTapaljIeIbHBIMU
IUIOCKOCTSIMH; O IIEpECeUeHUH IPMOi ¢
JBYMS IapaJlIeIbHbIMU TJIOCKOCTSIMU

01.12.2023

38

[ToBTopenue: Teopema [Mudaropa Ha
TUIOCKOCTH

01.12.2023

39

[loBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA

05.12.2023

40

CaoiicTBa Ky0a U NpSMOYTOJBHOTO
napaJjuiesenumneaa

08.12.2023

41

42

Brruncienue JJIMH OTPE3KOB B KY66 n
IIPAMOYT'OJIBHOM IapaJlICICIIUIIEAC

[lepnenquKynsIpHOCTH NPSMOU U
mockocTH. [Ipusnak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

08.12.2023

12.12.2023

43

[lepnenquKynsIpHOCTD NPSMOM U
miockoctH. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IJI0OCKOCTH

15.12.2023

44

TeopeMa o CyllleCTBOBAaHUH U
€MHCTBEHHOCTH IIPSIMOM, MPOXOAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
NEPIEHIUKYIIIPHON K IIJIOCKOCTU

15.12.2023

45

IInockoctu u HNCPINCHAUKYIISIPHBIC UM
MIpsAMBIC B MHOTOTpaHHHUKaX

19.12.2023




46

[InockocT U EepHeHIUKYISPHbIE UM
MpsIMBbIE B MHOTOTPaHHHKAX

22.12.2023

47

[lepnenauKymnsp U HaKJIOHHAs.

[locTpoeHne neprneHuKyisapa u3 TOUKU

Ha IIPpAMYHO

22.12.2023

48

[lepnenauKkynsap U HaKJIOHHAs.

[locTpoenne nepneHauKynspa U3 TOUKU

Ha [PSMYIO

26.12.2023

49

Teopema o TpEx meprneHAUKYIIpax
(npsimast 1 oOpaTHas)

29.12.2023

50

Teopema 0 TpEX nEepHnEeHANKYIIAPax
(mpsimast u oOpaTHast)

29.12.2023

51

52

Yron Mexay CKpenuBaroIuMUCs
NPSAMBIMHU

[Tonck neprneHINKYISPHBIX MPAMBIX C
IMOMOILBIO IEPIIEHIUKYIISIPHBIX
MIOCKOCTEH

09.01.2024

12.01.2024

53

OpToroHanbHOE NIPOEKTUPOBAHUE

12.01.2024

54

[MocTpoenue ceuenuii Kyda, IpU3MBI,
MIPAaBUIBHOM MUPAMUIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKIHH

16.01.2024

55

[TocTpoenue ceuenuii Kyoa, MPU3MBI,
MPaBUIILHOMN MUPAMUJIBI C TTOMOIIBIO
OPTOrOHAJILHOM MTPOEKIIUU

19.01.2024

56

CumMmeTpuHs B IPOCTPAHCTBE
OTHOCHTEIBHO IT0ocKoCcTH. IImockocTn
CUMMETPUI B MHOTOI'PaHHUKAX

19.01.2024




57

[Ipu3HaK neprneHuKyIIpHOCTH IPSIMON U
TIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUH

23.01.2024

58

[IpaBunpHbBIE MHOTOTpaHHUKH. Pacyér
PacCTOSHUN OT TOYKHU 1O INIOCKOCTH

26.01.2024

59

IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOSIHUN OT TOYKHU J0 TIOCKOCTH

26.01.2024

60

Crioco0bI ONyCTHTh NEPIEHIUKYIISPHIL:
CUMMETpHUs, CABUT TOYKHU 110
rapajuleIbHON IIPSIMOM

30.01.2024

61

CaBur 1o HenapasuieJIbHON IPsIMOH,
W3MEHEHNE PaCCTOSTHUI

02.02.2024

62

63

KonTponbnas pabora "B3aumHoe
pacIiooyKeHHe TPSMBIX U TJIOCKOCTEH B
npoctpaHcTae"

[ToBTOpEHME: Yyroa MeXKIY NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHHYCOB

02.02.2024

06.02.2024

64

[loBTOpEnue: yrom Mmexny
CKpCHIMBAOINMHUCS ITPAMBIMUA B
IIPOCTPAHCTBE

09.02.2024

65

I'eomeTrpuueckre METOIbI BHIYUCICHUS
yria MeXIy OpsIMbIMU B MHOIOTPaHHHUKaX

09.02.2024

66

JIByrpanHsbIil yroi. CBOWCTBO JIMHEHHBIX
YIJI0B ABYTPaAHHOIO yIJjia

13.02.2024

67

[lepnenaukynsipHbIE MIIOCKOCTH.
CBoiiCcTBa B3aUMHO MEPIECHANKYIISIPHBIX
IJTOCKOCTEHN

16.02.2024




68

[Ipu3Hak neprneHauKyJIspHOCTH
IIJIOCKOCTEN; TEOpEMa O IPSIMOM
IIepeCceyYeHus ABYX IUNIOCKOCTEH
NEPIEHIUKYIJIIPHBIX TPEThEN MIIOCKOCTH

16.02.2024

69

[IpssMoyrombHbIN Napasienenunen; Kyo;
U3MEPEHHUs1, CBOMCTBA MIPSIMOYT OJIBHOTO
napaJuiesnenumneaa

20.02.2024

70

Teopema 0 AuaroHaau NpsIMOYTOJIBHOTO
HapajijIesICUIENa U CIEICTBUE U3 HEE

27.02.2024

71

CrepeoMeTpHruecKkue 1 NpUKIIaTHbIE
3a/1auu, CBSI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MPSMBIX U IJIOCKOCTH

01.03.2024

72

HOBTOpeHI/IeZ CKpCHIMBAKOIHUECS IIPAMBIC,
HapaJiuICJIbHBIC MJIIOCKOCTHU B CTAHAAPTHBIX
MHOTr'OrpaHHuKax

01.03.2024

73

[lapa napannenbHbIX I0CKOCTEN HA
CKPELIUBAIOIINXCA MPSAMBIX, PACCTOSTHUE
MEX1Y CKPEIIBAIOIIUMUCS MPSIMBIMU B
MIPOCTBIX CUTYAIUIX

05.03.2024

74

PaccrosiHre OT TOUKH J10 TUNIOCKOCTH,
paccTosiHue OT MPSMOM J0 MIIOCKOCTH

12.03.2024

75

Beluucnenue paccTosHUN MEXIY
CKPEITUBAIOIIMMHUCS TIPSIMBIMH C
TTOMOIIBIO TIEPIICHANKYIISIPHOMN MIIOCKOCTH

15.03.2024

76

TpéxrpaHHsblid yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yrjia

15.03.2024




DneMeHTHI C(hepUIECKO TeOMETPHUH:

1 reoJe3nyuecKre JIMHUU Ha 3eMiie 19.03.2024
78 Konrponsnas padota "Yrisl u

paccTosHus" 22.03.2024
79 CucremaTu3zaius 3HaHUN "MHOTOrpaHHUK

U €ro 3JIeMEeHTH!" 22.03.2024
80 [Iupamupaa. Bunsl nupamua. [lpaBunsHas

nupamMuaa 02.04.2024
81 [Tpuszma. [Ipsimast u HaAKJIOHHAS TPU3MBIL.

[TpaBuiibHAS TTpH3Ma 05.04.2024
82 [Ipsimont mapannenenunen,

NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo 05.04.2024
83 Brimykiibie MHOrOrpanHuku. Teopema

Diinepa 09.04.2024

Beimykiisie MEHOTOTpaHHuKH. Teopema
84 Oiinepa. [IpaBuibHbIE U TOTYIPaBUIbHbIE 12.04.2024

MHOTOTPaHHUKHU
85 KontpomnbHas padota "MHoOrorpaHHUKH" 12.04.2024
86 [onsiTHE BeKTOpa HA IUIOCKOCTHU U B

IIPOCTPAHCTBE 16.04.2024
87 CymMma BEKTOpOB 10.04.2024
88 PazHoCTh BEeKTOPOB 19.04.2024
89 [IpaBuiio nmapannenenunena 93.04.2024
90 YMHOKEHHE BEKTOpa HA YUCIIO




26.04.2024

Pasnoxenue Bekropa no 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1 96.04.2024
TJIOCKOCTH
92 CkansipHO€ MTPOU3BEICHUE 1 03.05.2024
93 Brruncnenue yriia Mexay BEeKTOpaMu B 1
IIPOCTPAHCTBE 03.05.2024
94 [Ipocreiimne 3ana4u ¢ BEKTOPaMHU 1 07.05.2024
95 [Ipocreiimue 3agauu ¢ BEKTOpaMu 1 14.05.2024
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 17.05.2024
97 [Ipocreiimue 3a1a4u ¢ BEKTOpAMH 1 17.05.2024
98 O06o0061IeHre U cUcTeMaTU3alus 3HAaHUN 1 91.05.2024
99 O000111eHrEe U CUCTEMATU3ALM 3HAHUM 1 94.05.2024
100 HToroBast KOHTpOJIbHAs paboTa 1 94.05.2024
101 Hroroas koHTposIbHAs paboTa 1 94.05.2024
102 O00011IeHNE U CUCTEMATHU3AIMs 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Hara nu@posBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue Tembl "KoopauHaTel BeKTOpa 1
Ha TJIOCKOCTH U B MMPOCTPAHCTBE"
5 [ToBTOpenue tems! "CkansipHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria 1
MEX1y BEKTOpaMH B POCTpaHCTBE"
4 [loBTOpEeHUE TeMbI "YpaBHEHHE NIPSIMOH, 1
MPOXOJSIIEH uepe3 ABE TOUKH"
5 YpaBHeHHE IJI0OCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TIOCKOCTH B OTPE3Kax
7 BexropHoe mpousBeneHue 1
3 JInneliHbIe HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMUpPOBAHUE
9 JIuHeitHble HEpaBEeHCTBA, TMHEITHOE 1
IpOrpaMMHUPOBAaHUE
10 AHanutuyeckue MeTo/Ipl pacuéra yria 1
MEXy MPSMBIMH B MHOTOI'PaHHUKAX
11 Ananutuyeckue METopl pacuéra yria 1
MEXy IJIOCKOCTSAMU B MHOTOTPaHHUKAX
12 dopMya pacCTOSHHAS OT TOYKH J10 1




IIJIOCKOCTH B KOOpJMHATax

HaxoxneHnue paccTosiHUANA OT TOUKHU 0

13
TUTOCKOCTH B KyOe

1 HaxoxneHnue paccTossHUi OT TOYKU A0
IUIOCKOCTH B MPaBUJIBHON MTHUPaMUIE

15 KounTponbhas pabora "Ananutnyeckas
reometpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHJIapTHBIC
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHusi MHOTOTPAHHUKOB: CTaH/IapTHBIC

18 TUIOCKOCTH, TIePEeCceUeHus MPSIMbIX U
IJIOCKOCTEMN

19 [TapanenbHbIe PSIMBIEC U TITIOCKOCTH:
napajuieJIbHbIE CEUCHUS

20 [NapannensHbie MPsSMBIC U TUIOCKOCTH:
pacy€T OTHOLICHUI
[TapannensHble TPSIMbIE U TNIOCKOCTHU

21 YTIIBI MEXKTY CKPEITUBAIOITIMUCS
IPSIMBIMU
[leprienquKyNApHBIEC TIPSIMBIE U

29 IUIOCKOCTH: CTaHAApTHBIE Maphbl
MIEPIICHIUKYISAPHBIX IIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHauKysIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TE€OpEMa O Tpex
HEePIEeHIUKYIIIpax

24 [leprieHIUKYISIpHBIC IPSIMBIC U




IIJIOCKOCTH: BBIYHUCIICHUA OJINH B
MHOI'OrpaHHUKax

25

[loBTOpenue: mwomanu
MHOTOYTOJILHUKOB, (POPMYJIBI AJIst
10 e, COOOpaKeHUS TOA00US

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TUTOIIAIel, COOOpaKeHUS TTOT00sI

27

[ToBTOpeHwue: muomaau
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TI0IAIeH, COOOpaKeHUSI IO 00U

28

29

[Imomaam ceyeHnii MHOTOrpaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUsI OO0
[TImomaau ceyeHnii MHOTOTPaHHHUKOB:
TJIOIIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsSI OO0

30

KontposnbHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOIHLHOTO
napasuieNenurne/ia

32

3amaun 00 yaBoeHUH Ky0a, 0 KBajipaType
Ky0a; 0 TpUCEKLIUU yIiia

33

CrepeoMeTpuuecKHe 3a/1a4M, CBA3aHHBIE C
00BEMOM MPSMOYTOIILHOTO
napasuieNienumnena

34

[Ipuknaguelie 3a1aun, CBI3aHHBIE C




BBIUKCIICHHEM 00BEMA MMpsAMOYT'OJIbHOT'O
napajjicjacnuicaa

35 O0BEM psAMON IPU3MBI

36 CrepeoMeTpuiecKue 3a/1auu, CB3aHHbIE C
BBIUMCIICHHEM 00bEMOB IPSIMON TIPU3MBI

37 [Ipuknagueie 3a7a4n, CBsI3aHHBIE C
00BEMOM MPSIMON TIPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpenenéHHoro uaterpana. OopEm
HaKJIOHHOUW MPU3MBbI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 omnpenenaéHHoro uaterpaia. O6bém
MUPAMUIBI

40 ®dopmyna 00bEMa nupamubl. OTHOIICHHE
00BEMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®dopmyna 00béma nupamuabl. OTHOIIEHHE
00BEeMOB MUpPaMUJ ¢ OOLTUM YTIIOM

42 CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIE C
00BbEMaMu HaAKJIOHHOM NMPU3MBbI

43 CrepeoMeTpuiecKUe 3a/1auu, CBA3aHHbBIE C
00BEMaMu TpaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM HAKIIOHHOM

44 " 0
PU3MBI

45 [Tpuxnanueie 3aaauu o Teme "OOBEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM MHUPAMUIBI

46 [Ipumenenne o0bEMOB. Borunicienue

PaCCTOAHUA N0 IMIIOCKOCTH




KonTtposnbsHas padota "O0bEM

47 |
MHOTOT'paHHHUKA
Hunuuapudeckasi MOBEPXHOCTb,

48 o0pa3yrolye WIHHIPHIECKON
MTOBEPXHOCTH

49 Humuaap. [IpsMoit kpyroBoi HUIMHIP.
[Imomaae MOBEPXHOCTU HWJIMHAPA

50 Konundeckast moBepXHOCTh, 00pa3yroliue
KOHUYECKOU noBepxHocTU. KoHyc

51 Cedenue KOHyca MIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTA OCHOBAHUS

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeoMeTprUeCcKre 3a1a4l HA

55 JIOKA3aTeJIbCTBO M BHIYHCIICHHE,
MOCTPOEHUEM CEUEHUM UWINHPA, KOHyCa
CrepeomeTpuyuecKkue 3aj1a4i Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHHE,
MOCTPOEHUEM CEUCHUH IIMINH/IPA, KOHyCa

57 [Ipuknaguelie 3a7a4n, CBsI3aHHBIE C
[WIHHIPOM

58 [TpuknagHbie 3a1a91, CBSI3aHHBIE C
TATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 u3o6pakeHue mapa

61

[lepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u chepbr
TUTOCKOCTBIO. Bun 1 n300pakeHue mapa

62

Ypasaenwne chepsl. [Lnomans chepsl u eé
yacreu

63

CummeTpus cdepsl u mapa

64

CrepeoMeTprUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
HOCTPOCHUEM MX CEUEHHH MIOCKOCTHIO

65

CrepeoMeTpHuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIUMCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM HX CEUEHHH MIOCKOCTHIO

66

[IpuknanHbie 3aa9u, CBSI3aHHBIC CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
rnmogoous

68

Paznuunple KOMOWHAIIMM TEJT BPAIICHUS U
MHOTOT'PaHHUKOB

69

3anaun no teme "Tena U NOBEPXHOCTH
BpalueHus"

70

3agauu o Teme "Tena U MOBEpXHOCTH
BparieHus"




71

KonTtposnbHas padota "Tena u
MIOBEPXHOCTHU BpauieHus"

72

O06bém nmnuaIpa. Teopema 06 00BEME
NPSIMOTO IMJIMHAPA

73

Beruunciienne 00bEMOB TeJ ¢ TIOMOIIBIO
onpenenéHHoro uHTerpaga. OobpémM
KOHYCa

74

ITnomaau OOKOBOM ¥ OJHOM
ITIOBEPXHOCTU KOHYCA

75

CrepeoMeTprUECKHUE 3a/1a41, CBSI3aHHBIC C
BBIUMCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYcCa

76

77

[Tpuknagaeie 3aaaun 1o Teme "O0BEMBI 1
IJIOIIAAM TOBEpXHOCTEH Ten"

O06BEM mIapa U IapoOBOrO CEKTOPA.
Teopema 06 00béme mapa. [lnomans
cdepbl. CTepeoMeTprUUECKUE 3a/1aUH,
CBSI3aHHBIC C BHIYHCIICHUEM 00BEMOB
mrapa, rapoBOTro CErMEeHTa M MIapOBOTO
ceKTopa

78

[Mpuxnanueie 3agaun mo Teme "OOBEMBI
Ten", CBSA3aHHbIE C 00BEMOM ITIapa u
wiomapio cepbl. COOTHOIICHUS MEXKAY
IUIOIIA/IIMU [TOBEPXHOCTEN U 00bEMaMU
MOJO0HBIX TEJ

79

[Tono6HbIE TeNna B MPOCTPAHCTBE.
N3meHenue o0bEMa mpu mo00uu.
CrepeoMeTpHYCCKHE 3aJIa4H, CBSI3aHHBIC C




BBIUMCIICHHEM 00BEMOB TeJl U IUIOIAeH
MMOBEPXHOCTEN

80

KonTponbaas padora "[Tnommaau
MIOBEPXHOCTH M 00BEMBI KPYTJIIBIX TEI"

81

JBuxxenus npoctpancTBa. OToOpaskeHusl.
JIBmxenus u paBeHCTBO duryp. O6mme
CBOICTBA JBHKCHUI

82

Buapl nBukeHunii: napauieIbHbI
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJibHasi CHMMETPHS, IOBOPOT BOKPYT
IPSIMOI

83

[IpeobpazoBanus mogobus. [Ipsmas u
cdepa Ditnepa

84

FGOMCTpI/I‘IeCKI/Ie 3aa41 Ha IPUMCHCHHUEC
JABUXXCHUS

85

KonTponbaas padora "BekTopsl B
npoctpaHcTee"

86

O6o06matomiee nmoBropeHue 11 noHaTHii u
MeTOJI0B Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMUI:
"ITapamienbHOCTb NPSIMBIX U IIIOCKOCTEN
B MpocTpaHcTBE"

87

O6o06matomiee nmosropeHue 11 nonsaTuii u
MeTOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHHUI:
"BekTopsl B pocTpaHcTBE"

88

O6o6matotiee mosropeHue 11 noHATHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"BekTopsl B ipocTpaHCcTBE"

89

Ob6o6marommee noroperne 11 nmoHsTuit u
MeTOA0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHHM:
"O6BeM MHOTOTpaHHHUKA"

90

Ob6o6maromee noroperne 11 moHsTHit u
METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUI:
"O6BeM MHOTOTpaHHHUKA"

91

O6o6maromiee nmosropeHue 11 nonstuii u
MeTOJI0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[Tnomany moBEpXHOCTH U 00BEMBI
KpyIJibIX Ten"

92

Ob6o6maromee nosroperne 11 moHsTHH 1
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"TTnomaay MOBEPXHOCTH U 00 BEMBI
KpYIJIbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Hroropas KOHTpPOJIbHAasA pa60Ta

95

[ToBTOpEeHme, 0600IIEHNE 1
CUCTeEMaTH3alus 3HaHUI

96

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOIMH




97

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOT U

98

Hcropus pa3BuTUs CTEPEOMETPUH KaK
HAYyKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

99

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

101

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

102

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKU ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Martemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOI0 aHaJIn3a, TEOMETPUS.
I'eomerpus, 10-11 xknaccwl/ byryzos B.®., IIpaconos B.B. non penakiueit
CanoBuuuero B.A., AkuuonepHoe obmectBo «3narensctBo «IIpocBenienue
Aranacsn JI.C., byry3os B.®., Kagomies

C.b. u npyrue I'eomerpus

METOJUYECKUE MATEPUAJIbBI IS YUUTEJIA
I'eomerpusi. 10-11 kmacchl: TECTHI I TEKYIIETo U 0000IIAIOIIET0 KOHTPOISA

Kosanesa I'. 1., Masyposa H. 1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/17/10/
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