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HOACHUTEJIBHASA 3AIIMCKA

'eomerpust siBisiercss OgHUM M3 0a30BBIX KypCOB HAa YpPOBHE CPEIHErO
oO1mrero o0pa3oBaHusi, Tak Kak 00ECIEeYNMBAET BO3MOKHOCTh U3YUE€HUS JUCIUTUIMH
€CTECTBEHHO-HAYYHOM HAIIPAaBJIE€HHOCTH W NPEIMETOB TI'yMAHUTAPHOIO IUKJIA.
[Tockonpky  JOrMYeckoe  MbIIUICHHE,  (QopMuUpyemMoe TpU  H3YyUYEHUHU
00y4arOMIMMUCS TOHSITUHHBIX OCHOB I'€OMETPUHU, MPHU JI0KA3ATEIBCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUM MPU PELICHUH T'€OMETPUUYECKHUX
3a1a4, YMEHHME BBIIBUIaTb M ONPOBEpPraTtb THUIIOTE3bl HENOCPEICTBEHHO
UCITOJIB3YIOTCSI IIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nYecKux 3a1ad.

[lens ocBoeHUs mporpaMMbl yueOHoro kypcea «['eomerpus» Ha yriay0inéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEH OO0y4alommxcs Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaThKa»  4yepe3  oOecriedyeHHue  BO3MOXKHOCTH  MPUOOpETEeHUs U
UCIIONIb30BaHusl Oojee TiayOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHEIU(PUYHBIX TEOMETPUHU, U HEOOXOAUMBIX IS YCIIEUTHOTO MPO(hecCHOHATBEHOTO
00pa30oBaHusl, CBI3aHHOIO C UCIIOJIb30BAaHUEM MAaTEMATUKH.

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

paclIMpeHre MPEeACTaBICHUSI 0 TEOMETPUU KaK 4aCTH MUPOBOW KYJbTYpbI U
(opMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUHU C OKPYKAIOIIUM MHPOM;

dbopMUpoBaHUE TMPEACTABICHUS O TPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MAaTEMaTHUYECKHX MOJENAX, IO3BOJSIOIIUX OINHUCHIBATh W MU3Yy4aTh
pa3HbIE SABIECHUS OKPYKAIOLIEr0 MUPA, 3HAHUE ITOHATUMHOTO aIapara mno pasaeny
«CtepeoMeTpusi» yueOHOro Kypca reoMeTpuu;

dbopMUpoBaHME  yYMEHHMsS ~ BIJIaJIecTh ~ OCHOBHBIMU  TOHSTHSIMH O
OPOCTPAHCTBEHHBIX (UTYpax M HMX OCHOBHBIMHU CBOICTBaMH, 3HAaHHE TEOPEM,
dopMynT M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMbl U HAXOAWTH
HECTaHAAapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpoBaHUE YMEHHMs PAClO3HABATH HA YEpPTEkKaX, MOJIETSAX U B PEAIbHOM
MUPE MHOTOIPAaHHMKM M TeEJa BpALICHUS, KOHCTPYMPOBAaTh TI'€OMETPUYECKHUE
MOJIEIIH;

(¢opMUpOBaHUE MOHMMAaHUS BO3MOXXHOCTU AaKCHOMAaTHYECKOI'0 IMOCTPOEHUS
MaTEeMaTUYECKUX TeOopui, (popMuUpOBaHHE MOHUMAHHUS POJIU AKCHOMATHKHU TPH
IIPOBEJICHUU PACCYKICHUU;

(¢opMHUpOBaHUE yMEHHUS BJIaJE€Th METOAAMHU J0Ka3aTeIbCTB U aJITOPUTMOB
pelIeHusl, YMEHUSI WX MPUMEHSTh, MPOBOJIUTH JOKA3aTENbHBIE PACCYXKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUYECKHX 3aa4 U 33/1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dopMupoBaHHE TPEACTaBICHHUS O HEOOXOAMMOCTH  JOKa3aTelbCTB  MpH



000CHOBaHMUHY MaTEeMATHYECKUX YTBEP)KICHUI U POJIH aKCMOMATHUKU B TIPOBEICHUN
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE M COBEPLICHCTBOBAaHUE MHTEUIEKTYaJbHBIX W  TBOPYECKHUX
CIOCOOHOCTEN 00yUaromMXCsl, MO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHUS pAacloO3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
yu4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
WHTEPIPETAIUN TTOIYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «knaccax sBuswoTcs:  «lIpsiMble W TMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpanauku», «Tema BpameHus», «BekToppl W  KOOpAMHATHI B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIEBAHTHBIMM T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOY4YEeHHs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
dopmMupoBaHHE  JIOTHYECKMX YMEHHH  pacmpenensieTrcss He TONbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMbl, paclpeneaéHHbIM IO rofaM OO0y4YeHHs, CTPYKTYPUpPOBAHO TaKuUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamajuch  HEOJHOKpaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMU MOHSATUSIMUA U HaBbIKAMU MOCIIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUIN 00ydYalolUXCsl, paCIIUPsIs U yrayOuiss
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3nate  ycnmoBus ans  AuddepeHuuanuud  oO0ydeHHUs, IOCTPOCHUs
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTh OOYYAIOIIUXCS K TMPOAODKCHUIO H3YYEHUSI MATEMaTHKH C
yaéTroM BbIOOpa Oymymied mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

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



COILEPKAHUE OBYYEHUA
10 KIIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

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

B3anMmHOe pacnonokeHue MpsSMBIX B NPOCTPAHCTBE: IEpECEKaroIInecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsaMbIX. [lapamienbHOCT IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MapaJuIeIbHbIe
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD MTPAMON
u 1iockoctd. [lapamnenbHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHue
¢uryp. OCHOBHbBIE CBOICTBa MapauIENbHOIO NPOEKTHpoBaHuA. M300pakeHue
¢Guryp B nmapauieabHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSAMBIMHA B IIPOCTpPaHCTBE. [lapaiuienbHOCTh TUIOCKOCTEN: MapajuleIbHbIE
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPaHCTBEHHBIE (PUTYpbl Ha IJIOCKOCTH: TETpajap, Mapajuielenumne,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: NMEPIEHINUKYJISPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJUIEIbHBIE W MEPHECHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHANKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHME.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 10  IJIOCKOCTH,  TPOEKIHUs  (GUrypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JIBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yrael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKMX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, IpsAMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U MOJHASI MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparuvailine mnyTM Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. I[lupamuma: n-yrompHas nupamuaa,
npaBWwiIbHAas W yceu€HHas nupamuabl. CBoiicTBa pé€Oep M OOKOBBIX TI'paHel
NpaBUJIbHOW mHUpamuzbl. [IpaBuiIbHBIE MHOTOIpAHHUKH: IpaBUJIbHAS TpU3Ma U



NpaBUJbHAS TNUpPaMUA, TNPAaBWIbHAS TPEYTrOJbHAsI NUpaMulia W TPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHre O NpaBWIBHBIX MHOTOTPaHHHUKAaX: OKTajap,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWi, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM MPU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUS B IPaBWIBHOM MHOIOTPAHHUKE: CUMMETPHS
napajuleNIelnNea, CUMMETPHs IPABWIBHBIX IPU3M, CUMMETPUS NPABUIBLHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOXKHO
HaIIPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOPAMU: CI0KEHUE
Y BBIYMTAHHME BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BeKkTopaM. lIpsmoyronpHas cuctema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOI Mexay BekTopamu. CKaasipHOE NPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTb,
chepudeckas TOBEpXHOCTh, oOOpasyiomue TMoBepxHocTe. Tema BpalieHus:
WIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue ten
BpallleHus] Ha IUIocKOocTU. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl
mrapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsMOYTOJIBHOTO Tapajuiesenunena v cieactBuss u3 He€. OOBEM mpsiMol U
HAKJIOHHOM MpU3MBI, WIKHAPA, MUpaMHUIbl U KOHyca. O0BEM mIapa U I1apoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTrOrpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIKHAP, OINKCaHHAas okoio IpuinHApa. llepecedyenue cdepbl U mapa c
wiockocThio. Kacanue mapa u cdepbl miockoctbio. [loHSATHE MHOrOrpaHHHKa,



OMMCAHHOT'O0 OKOJIO c(depbl, cdepbl, BNUCAHHOW B MHOTOI'PAHHUK WM TEJIO
BpaLlCHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOaab chepbl U e€ yacTel.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoousix (uryp. IlpeobpazoBanue mnogoOus, romorerus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOIb30BAaHUEM CTEPEOMETPUUECKUX METO/IOB.

[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 CIEI0B, METOJ] BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ IMEpeHOoca
CEeKyIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpancTtBe. Omnepauuu HajJ BEKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpoB. (CBOWCTBA BEKTOPHOTO YMHOXeHHs. [IpsmoyronbHas
cUCTeMa KoopauHaT B mpocTpancTBe. Koopaunarsl Bektopa. PaznoxxeHnue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEOMETPUUYECKUX
3aaad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. J[BH>KEHUSI U paBEHCTBO (Quryp.
OOuue cBolcTBa JBWXKEHUN. Buapl JBWXKEHUN: TapauieibHBIM MEpEeHoC,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



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

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
IpoLEayp TPaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYyroe), yMEHHUe
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAILIEMY POCCUUCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHUNM B JIPYrUX HayKaxX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JEITEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JUYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMYUBOTO OYYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHE 3HAHUA B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryispHas ¢usnueckass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeid mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4y MAaTEMaTUYECKON HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKOW KYJIbTYpbl, TOHUMAHHUE BIIMUSHUS
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MaTEMaTUYeCKUX 3HAHWUW I pEImIeHus 3aaad B 00JIacTH
OKpY’)Karollel cpenbl, IUIAHUPOBAHUE IOCTYIKOB U OIICHKM HUX BO3MOXHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKONM HayKh Kak c@epbl YeIOBEUECKOW MeATeIbHOCTH, 3TaroB €€
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
UHAUBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTpezieNieHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(UKaIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh W  TPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE,

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JICAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC CYKICHHS M BBIBOIBI,

BBIOMpaTh CMOCO0 perieHus ydeOHOW 3amayd  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KakK HCCIEAO0BATEIbLCKUN HHCTPYMEHT IO3HAHUA,
dbopMynrpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYHE,  MpodIeMy,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro o0beKTa, sIBJICHUsA, Tpollecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

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

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHUE TMpOLECCa, a TaKkKe BbIABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

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

BBIOMpaTh MH()OPMALIMIO U3 UCTOUHUKOB Pa3IMYHBIX TUIOB, aHAJTU3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

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

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

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 XOMy pELIeHUs 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZl€ OOCYXJE€HHUs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh Pa3MuM€ M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(GbopMynHpOBaTh pa3HOIIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBePCAJIbHbIE Y4eOHbIE 1eiiCTBHUA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

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

NPEIBUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IIPH PEHICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHUS WM HEJIOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBHIYaTbHOU
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JeSITENbHOCTH, TUTAHUPOBATH OPTraHU3AIUI0 COBMECTHOW PabOThI, pacrpenemsiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIOIHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UYiIE€HAMU KOMAaHbBI, OICHWBATH
KauyeCTBO CBOETO BKJIaja B OOMIUI MPOIYKT IO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OINEpPUPOBATh OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUM TIPHU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSTH AKCHOMBI CTEPEOMETPUHU U CJICJICTBUS W3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOIIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH TMOHATHSMU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEX]Yy MPSAMBIMU B TPOCTPAHCTBE, MEXAY MNPSIMOUA H
IUIOCKOCTBIO;

e CBOOOJHO OMIEPUPOBATH MOHSATUAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJAacCU(pUIMPOBATH  MHOTOIPAHHUKH, BbIOMpas  OCHOBaHMS  JJif
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE 17} OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (UTYp HA IJIOCKOCTh, BBIIIOIHATH M300pakeHUus (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEUYEHHS MHOIOTPAHHUKOB PAa3IMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TOBEPXHOCTEH  MHOTOIpaHHUKOB  (TpHU3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

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

e CBOOOJHO OMNEpPUPOBATH MOHATHIMHU, COOTBETCTBYIOLIUMHU BEKTOpaM H
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH ACUCTBHS HaJl BEKTOPAMHU;

e pewmarh 3aJa4d Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHM H
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NMPHUMEHSS WU3BECTHBIE METO[BI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a/]a4 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, MpeACTaBICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IMPUMEHATHh IIOJYYEHHbIE 3HAaHUS HA NPAKTUKE: CPABHUBATh U
aHAJIM3UPOBATH pPEAJbHBIE CUTYAllMH, MPUMEHATh HU3YYECHHbIE MOHSATHUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJieMbl, MOJIEIUPOBATh pEATbHBIE CUTYyallMM Ha S3BIKE T'€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUN WU TEOpeM, ammapara ajareOpbl, pelarh MPaKTUYECKHE 3aJ1aud,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTAaBICHUS 00 OCHOBHBIX 3Tallax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTu (yHIaMEHTA PAa3BUTHUS TEXHOIOTHH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOJHO ONEPUPOBATH MOHSATUSMH, CBSI3AHHBIMU C ILIMJIUHIPUYECKOM,
KOHUYECKOM U Cc(hepuyecKod TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
HOJyYEHUS;

ONEPUPOBATh MOHATHIMH, CBA3aHHBIMU C TeJIaMU BpPAICHUS: [IUITUHAPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MTOJTYYEHHUS TNl BPAIICHHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI JIEMEHTOB MHOTOTPAHHUKOB W TENI BpalleHUS,
00BbEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOTPaHHUKOB W TEJN BpallleHus,
reOMETPUYECKUX TEN C MPUMEHEHUEM (hopMy;

CBOOOJHO ONEPUPOBATH MOHATHUAMH, CBS3AHHBIMU C KOMOWHALUSAMH TEI
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOIPAHHHK, BIUCAaHHBIA B cdepy U
OINMHMCAaHHBIA OKOJIO cephl, cepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIllCHUs;

BBIYMCIIATh COOTHOLLIEHUS MEXY IJIOMAIMUA OBEPXHOCTEN U 00bEMAMHU
MOJTOOHBIX TEN;

n300pakaTb H3y4yaeMble (QUIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYp: BHUJI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUECHHUS TEJ BpallleHMUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3OBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
YyepTexax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHATHUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH ONEPAIIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CHCTEME KOOPIHUHAT;
pelaTh reOMETPUUECKHE 33a/1a4l Ha BBIYUCICHUE YTIIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHHH;
CBOOOIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBUKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNN;

BBINIOJIHATh M300paKEHUSI MHOTOTPAHHMKOB W TeJl BpallleHUs TIpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, IpeoOpa3oBaHus MMO100Us;
CTPOUThH CEYEHUSI MHOTOTPAaHHUKOB M TEIl BPAILICHUS: CEUEHUS LMIUHAPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHHs KOoHyca (TapaijiebHbie
OCHOBAHHMIO M MPOXOALINE YEPE3 BEPUINHY), CEUEHUS 111apa;
UCIIOJIb30BaTh METOABl MOCTPOEHHSI CEYEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHETO NPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEN MIO0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHATh T€OMETpUYECKHe (PaKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIararolluXx HECKOJbKO IIAaroB pPEUICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopmMe;

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

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

MPUMEHATh  TIOJYyYEHHBIC  3HAHUS HA  TPAKTUKE:  CPAaBHUBATH,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B IMPOLECCE TIOUCKA  PELICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPHUM, UCCIEAOBAaTh MOCTPOCHHBIC
MOJENH C UCIOJb30BAaHUEM T€OMETPUYECKUX TIOHATUH U TEOPEM,
anmapaTta anreOpbl, peniaTh MPAKTUYECKUE 3a/1aud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEINYNH;

UMETh TpPEACTAaBICHUS] 00 OCHOBHBIX J3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3aumHoe pacmnonoxeHue npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHz(miynﬂpHOCTb MPSIMBIX U o5

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 16

MHororpaHHuku 7

BekTopsl B mpocTpaHcTBe 12

HOBTOPGHI/IC, 0000I11IeHrE U CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
No n/n HanmenoBaHue pa3iesioB U TeM Komrponnsre Mpaxrmueckie (undposbie)
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypesI
1 AHanutuyeckas reoMeTpHst 15 1
5 [ToBTOpEHwue, 0606H1€HI:I€ u 15 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MOBEpXHOCTH U O0BEMBI 9 1
KPYTJIBIX TE
6 JIBrokeHuUs 5 1
2 [ToBTOpenue, 0606H1€HI:IG u 17 5
CUCTEeMaTH3alMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
HU3y4YeHus!

JJIeKTPOHHbIE
nugpossie
o0pa3oBaTe/ibHbIE

pecypcnl

OcHOBHBIE MpaBUIIa U300PAKEHHS HA
PHCYHKE IJIOCKOCTH, TTapaJlIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[lonsATHA CTEpEeOMETpUHN: TOUKA, IIpsAMas,
IJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBuIia U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapaljIeIbHBIX MPSIMBIX
(OTpe3KOoB), cepeanHbI OTpPE3Ka

[lonsaTusa: nepecekarouuecs MmIOCKOCTH,
MepeceKaronIrecs npsiMasi U II0CKOCTb;
MOJIYTIPOCTPAHCTBO

IonsTHs: nepecekaromuecs MmI0CKOCTH,
HepeceKaronuecs npsiMas v INIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHHKH, H300pakeHHE
MIPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIHNX 00bEKTOB

MHororpaHHuKH, U300pakeHHe
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOUINX 00BEKTOB




AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
CJIE/ICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIC
ciencTsus n3 HuX. CriocoOnl 3a1aHus
MPSAMBIX U IJIOCKOCTEMN B MMPOCTPAHCTBE.
O0603HaueHUS TPSIMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pé6pa. M3o0OpaxeHue nepecevueHus
IIOJIY4EeHHBIX IUIOCKOCTeH. PackpammBanue
IIOCTPOECHHBIX CEYEHUN Pa3HbIMM LIBETAMU

11

N300pakeHue ceueHuil mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJAT Yepe3 UX
pEopa. M3o0OpakeHne TiepeceUCHHS
IIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUN Pa3HbIMM LIBETaMU

12

N3o6pakeHune ceueHuit mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0paxeHue nepecevueHus
MOJIyYEHHBIX TIIOCKOCTeH. PackpammBanue
MOCTPOCHHBIX CEUCHHUI Pa3HBIMU IIBETAMH

13

N3o6pakeHune ceueHunii mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. M3o0OpakeHne nepeceyeHus
MOJTYYCHHBIX IJIOCKOCTEH. PackparmBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU IIBETAMH

14

MeTtoa creoB it MOCTPOSHUS CeUSHUN




15

Merton cnenoB uisl TOCTPOCHUST CEUCHMUIA.
CaoiicTBa nepecedeHuil MpsIMbIX U
IIOCKOCTEH

16

Mertoa crenoB A IOCTPOSHUS CEUEHUH.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue cevyeHwmii B mupamuie, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX YE€PTEKEH U 3aIUCh II1aroB
MOCTPOCHHUSI

18

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YepTeKel U 3aIUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX qepTexceﬁ " 3aI1MCh 11aroB
MOCTPOCHHUS

20

[TocTpoenue ceueHnuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3znanue
BBIHOCHBIX qepTex(eﬁ " 3aI1MCh HI1aroB
MIOCTPOEHHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOMOPLUUOHANIbHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

22

IloBTrOpenue mianuMerpun: Teopema
Menenas. PacdyeTsl B cedeHUIX Ha
BBIHOCHBIX YepTexax. Mctopus pazputus
IJIAHUMETPUU U CTEPEOMETPUH




23

Kontponbhas padota "AKCHOMBI
crepeomerpun. CeueHus"

24

B3auMHOe pacnosiokeHue NpsMbIX B
npoctpancTse. CKpenuBaonecs
npsmsble. [Ipuznaku ckpenmBaromuxcs
npsaMbIx. [lapamiensHblie npsiMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUH U
€MHCTBEHHOCTH NPSIMOI MapasuieIbHON
JAHHOU MPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIekKAIIEH Ha TAaHHOMN
npsMoi. Jlemma o nepece4eHun
napaieNbHbIX MPSMBIX IIOCKOCTHIO

26

[TapannenbHOCTh TpeX NpsAMBIX. Teopema o
TpEX mapajuieNbHbIX IpAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMbIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJIEILHOTO
npoektupoBanus. 300pakeHne pa3HbIX
¢buryp B napajiebHON NPOEKIUU

28

[enTpanbHas mpoekus. Yroi ¢
COHANpPABJICHHBIMU CTOPOHAMHU. YTOII
MEX1y NPSIMbIMHU

29

3aauu Ha JOKA3aTeILCTBO U
HCCIIENOBAHNE, CBA3aHHBIE C
PpacCIIOI0KEHUEM MIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsaTHs: MapanaenbHOCTh MPSAMOM U
IUIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
napajuIeTbHOCTH TPSIMOM U TNIOCKOCTH.




CaoiicTBa napaieIbHOCTH IPSIMOU U
MJIOCKOCTH

31

reOMeTpI/I‘IeCKI/IC 3aJa4yy Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
napajuIeIbHOCTBIO IPSIMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE

32

[locTpoenne ceuenus, IPOXOSILEro Yepes
JAHHYIO TIPSIMYIO Ha YepTEKE U
napajuIelIbHOTO APYrou npsimoil. Pacuér
OTHOILCHUN

33

[TapannenpHast npoeKUUs, IPUMEHEHUE
TUTSI TIOCTPOCHUS CEUSHUI KyOa u
napaenenunena. CBoiicTsa
napasuieNienunea1a u mpusMbl

34

[TapannensHele iockocty. [IpusHaku
HapajuleNbHOCTHU IBYX INIOCKOCTEH

35

Teopema 0 napasnienbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOIALIEH
yepes TOUKY, He MPUHAIIICKAILYIO TAaHHOM
IJIOCKOCTH M CJIEJICTBHUS U3 HEE

36

CaolicTBa napasuIeabHbIX INIOCKOCTEN: O
[1apaJIJIEJIBHOCTH MIPSIMBIX IIEPECEUCHUS
IIPU IIEPECEUEHUH JBYX MapauIeIbHbIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapaieNbHBIX JIOCKOCTEH: 00
OTpE3Kax MapajleabHbIX NPIMEIX,
3aKJIFOUYEHHBIX MEX]y apaJlJIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUCHUN TIPSMOM ¢
ABYM: MTapaJlJICIbHBIMU IINIOCKOCTAMHA




38

[ToBTopenue: Teopema Iudaropa va
MJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
MIPSAMOYT'OJIBHOT'O TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasuiesienunesa

41

Brruncnenue IIMH OTPE3KOB B KyOe U
MIPSMOYTOJIBHOM MapasuiesIeuIe1e

42

[TeprieHAMKYASIPHOCTH NPAMOUN 1
mrockocTu. [Ipusnax
MEePIEHIUKYISIPHOCTH TIPSIMOU 1
IJIOCKOCTH

43

[TeprieHAMKYASPHOCTD NPAMOUN 1
rwiockocTtu. [Ipu3nak
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

44

Teopema o CyIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJIOCKOCTH

45

[1nockoCTH U NEpIIEHIUKYIISPHBIE UM
IIPSIMbIE B MHOTOTpPaHHHUKAX

46

[InockocTH ¥ NEPHEHAUKYIAPHBIE UM
MMpsAMBIC B MHOT'OT'paHHUKax

47

IlepneHaAUKyIISp U HAKJIIOHHASA.
IlocTpoeHue nepneHuKyIspa U3 TOYKU Ha

MPSIMYIO

48

[lepnenauKysip U HaKJIOHHASA.




[TocTpoeHue neprneHauKyisapa U3 TOUYKU Ha
MIPSIMYIO

Teopema o TpEX mepnEeHAUKYIAPAX

49
(nmpsimast u oOpaTHast)

50 Teopema o TpEX nepHEHAUKYIApAX
(npsiMast 1 oOpaTHast)

51 Yron Mexay CKpenMBatOIIUMHUCS
IPSIMBIMU
ITonck nepneHAUKYISAPHBIX MPSMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIIIPHBIX
IIJIOCKOCTEN

53 OpTroroHanbHOE IPOESKTUPOBAHHE
[TocTpoenue ceuenunii kyoa, MPU3MBI,

54 IIPABWJIBHOM NMUPaMUIBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceuenmii kyda, MPU3MBI,

55 IIPABWJIBHOM NMUPaMU/IbI C IIOMOILBIO
OPTOTOHAJILHOW MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0cKocTH. [Imockoctn
CUMMETpUI B MHOIOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyIapHOCTH MPSIMOUN U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

58 IIpaBunbpHbIE MHOTOTpaHHUKU. Pacdér
PacCTOSHUI OT TOUKH 10 IJIOCKOCTH

59 IIpaBuiIbHBIE MHOTOIpaHHUKH. Pacuér
PacCTOSAHMN OT TOYKH JO IIIOCKOCTH

60 CriocoObI OIyCTHTh EPICHIUKYIISPHIL:




CUMMETpPHUS, CIABUI TOYKHU I10
MapajuIeIbHON TIPSIMOM

61

CaBur no HenapasieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUMN

62

KontposnbHas padota "B3anmuoe
PacrosoKeHue NPSIMbIX U IUIOCKOCTEH B
npoctpaHcTae”

63

[loBTOpEHME: Yyros MeXIy NPSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

65

[loBTOpEHME: Yyros MexXIy
CKPELIUBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘-IeCKI/IC METOABI BEIYHUCIICHUSA
yriia MCXKIYy NpAMBIMA B MHOT'OI'PaHHUKAX

66

JIByrpanHsbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB JBYTPaHHOIO yria

67

[lepnienqukynspHeie mwiockoctu. CBoiicTBa
B3aUMHO IEPIIEHANKYIISPHBIX INIOCKOCTEN

68

[Ipu3Hak neprneHauKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMOoi
MepecevyeHus IByX MIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEH MII0OCKOCTH

69

[IpsiMoyTONBbHBIN Napasuienenunesn; Kyo;
U3MEPEHMS, CBOUCTBA IIPSIMOYTOJILHOTO
napaJuiesienuneaa

70

Teopema o AuaroHaau NpsIMOYTOJIBHOTO




napajuieiacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpuiecKre U PUKIIATHBIC
3a7la4M, CBA3aHHbBIE CO B3aUMHBIM
PAacCMOJIOKEHUEM NIPSAMBIX U TIIOCKOCTH

72

HOBTOpeHI/IeZ CKPCHIMBAIOIIHUECA IIPAMBIC,
napaiJICIbHBIC ITJIIOCKOCTH B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

73

Hapa napaJlICJIbHBIX IUIOCKOCTEH Ha
CKPCHIMBAOIIHNUXCA IPAMBIX, PACCTOSAHUC
MCKAY CKPCIIHNBAOIUMHACA IIPAMBIMUA B
IMPOCTBIX CUTyallUAX

74

PaccrostHue OT TOUKH A0 IIIIOCKOCTH,
pacCTOsAHUEC OT HpHMOfI J0 IINTOCKOCTH

75

Brrunciienue paccTossHUN MEXIY
CKPEITUBAIOIIMMHUCS TIPSIMBIMH C
MOMOIIIBIO MEPICHAUKYISIPHOMN MIOCKOCTH

76

TpéxrpanHblil yroJ, HEpaBEHCTBA IS
TpexrpaHHbixX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJISI
TPEXTPAHHOIO yIJia

77

DneMeHTHI ChepUUeCcKOil TeOMETPHUH:
reoJIe3nYecKre JIMHUU Ha 3emiie

78

Kontponbnas pabota "Y1ibl u
paccTossHus"

79

CucremaTtuzanus 3HaHui "MHOrorpaHHuk
U €70 3JIEMEHTHI"

80

[Tupamupaa. Bunel nupamua. [lpaBunbHas
nipamMua




[Tpusma. [Ipsimast u HaKIOHHAS! TPU3MBIL.

81 1
[IpaBunpHas npuszma

82 [Ipsimoii mapasuienenunen, 1
IPSAMOYTOJIBHBIN Napasienenunes, Kyo

83 Beimykisie MHOTOrpanHuku. Teopema 1
Diinepa
Beinykisie MHOrorpannuku. Teopema

84 Olinepa. [IpaBunbpHbIE ¥ TOTYIIPaBUIIbHBIE 1
MHOTOT PaHHUKH

85 Kontponbnas pabota "MHuororpanHuku" 1

86 [TonsiTHE BeKTOpa HA TUIOCKOCTH H B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BeKTOPOB 1

89 [IpaBuiio mapaenenurena 1

90 YMHO)KEHUE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JISXKAIIUX B OTHOU 1
TUIOCKOCTH

92 CkansipHO€ ITpOU3BEIEHUE 1

03 Brruncienune yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [pocreiimme 3aa4u ¢ BEKTOpaMu 1

95 IIpocreiimne 3aa4u ¢ BEKTOPAMH 1

96 [IpocTeiimme 3aa4n ¢ BEKTOPAMH 1

97 [pocreiimme 3aa4u ¢ BEKTOpaMu 1

98 O06o01enne U cucTeMaTu3anus 3HaHUK 1




99 O00011IeHrEe U cCUCTEMAaTU3ALM 3HAHUI 1
100 HToroBast KOHTpOJIBHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KVIACC

KoauvecTBo 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 paccTossHUN OT TOYKHU 10
IUIOCKOCTH B MPaBUJIBHON MTHUPaMUIE

15 KounTponbhas pabora "Ananutnyeckas
reometpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHJIapTHBIC
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHusi MHOTOTPAHHUKOB: CTaHIapTHBIC

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 CKPEIUBAIOITUMUCS
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: BBIYHUCIJICHHUA NJIHH 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:
IJIOIIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI 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 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00bEMOB IPSIMON TIPU3MBI

37 [TpuknanHbIe 3a/1a4M, CBSI3aHHBIC C
00BEMOM MPSIMON TIPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpenenéHHoro uaterpana. OopEm
HaKJIOHHOUW MPU3MBbI
Brrancnenne 00bEMOB TeI ¢ IOMOIIBIO

39 omnpenenaéHHoro uaTerpaiga. OobémM
MUPAMUIBI

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

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

42 CrepeoMeTpHUECKHE 3a/1a4H, CBI3aHHbIE C
00BbEMaMu HaAKJIOHHOM NMPU3MBbI

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

44 Ten", CBsA3aHHBIE C 00BEMOM HAKIIOHHOM
PU3MBI

45 UKIIQJHBIC 33]]a41 10 TeMe BEMBI
IT "O06
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Ipumenenne o0bEMOB. Borunicienue

PaCCTOAHUA N0 IMIIOCKOCTH




KonTtposnbsHas padota "O0bEM

47 |
MHOTOT'paHHHUKA
Hunuuapudeckasi MOBEPXHOCTb,

48 o0pa3yrolye WIHHIPHIECKON
MTOBEPXHOCTH

49 Humuaap. [IpsMoi KpyroBo HUIMHIP.
[Imomaae MOBEPXHOCTU LHUIIMHAPA

50 Konundeckast moBepXHOCTh, 00pa3yroliue
KOHUYECKOU noBepxHocTU. KoHyc

51 Cedenue KOHyca MIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTA OCHOBAHUS

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYCA

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

55 JIOKA3aTeJIbCTBO M BHIYHCIICHHE,
MOCTPOEHUEM CEUEHUH UINHAPA, KOHyCca
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 ¥ MOBEPXHOCTH
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 3agaun 1Mo Teme "OO0BEMBI 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", CBA3aHHbIE C 00BEMOM II1apa 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.
JBmxenus u paBeHCTBO uryp. O6mme
CBOICTBA JBHKCHUI

82

Buapl nBukeHunii: napauieIbHbI
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJibHasi CAMMETPHUS, 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 IIJIOCKOCTEN
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, CUCTEMAaTU3alUsl 3HAHUI:
"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:
"[Tnommany 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 KOHTPOJIbHAA 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 pa3BuTHs cTepeoOMETPUH 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




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemMble npeAMeTHBIE Pe3yabTAThl 0CBOEHHS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUSIMH: TOUKA, IPSAMAasi, IIIOCKOCTh
79 [IpuMeHSITh aKCMOMBI CTEPEOMETPHH M CIIEACTBUS U3 HUX NPH PELHICHUU
' reOMETPUYECKHUX 33134
73 OnepupoBaTh MOHATUAMU: MAPAJUIETBHOCTh M MEPHEHIUKYISIPHOCTD
' OPSIMBIX U TIOCKOCTEH
24 KnaccuduuupoBaTh B3aUMHOE pPACIIONIOKEHHE TPSMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh HNOHATHSAMM: JBYIPAaHHBIA YToJl, TpaHHW JABYTPAHHOIO YrJja,
7.5 pedpo ABYrpaHHOTO yIijia, JUHEHWHBIH YroJ JBYTPAHHOTO yria, rpajaycHas
Mepa JABYTPaHHOTO yTia
76 OnepupoBaTh MOHATUAMHU: MHOTOIPAHHHK, BBINYKJIBIH W HEBBITYKJIbIA
' MHOTOT'PaHHHK, 3JIEMEHThI MHOTOTPaHHUKA, TPABUIIBHBII MHOTOTpAaHHUK
77 PacrioznaBath OCHOBHBIE BHJIbBI MHOTOTPaHHHKOB (MHpaMuia, IpuU3Ma,
' MPSIMOYTOJIbHBIN Mapaiesenurne, Kyo)
KnaccuduuumpoBaTb ~ MHOTOTpaHHHMKH,  BbIOMpas ~ OCHOBaHUS IS
7.8 KJaccupuKaluu (BBIMYKJIbIE U HEBBIMYKIbIe MHOTOTPAHHUKH, MPaBUIbHBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE TIPU3MBI, TTapaJljiesIeuIe/Ibl)
7.9 OnepupoBaTh NOHATUSAMHE: CEKYILAs TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBACHATH NMPUHLUIBI TOCTPOSHHSI CEYCHUI MHOTOTPAHHUKOB, UCHOJB3Ys
' METO/I CJIE/IOB
CtpoutTh ceyeHHs] MHOTOTPAaHHMKOB METOJOM CJIEZOB, BBIIOJHATH
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HaXOXXIACHHE I'€OMETPHUYECKUX BEJIMYMH MO obOpasuam
WIM aNropuTMaM, MPHUMEHsSI W3BECTHbIE aHAJIUTUYECKUE METOIbl TpHU
7.12 pEelIeHUH  CTaHJAapTHBIX MaTeMaTH4YeCKMX 3aJad Ha  BBIUMCIICHHE
paccTosTHUI MEXAY IABYMS TOYKAMH, OT TOYKH JIO TPSMOW, OT TOUYKHIO
IUIOCKOCTH, MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU
Pematp 3amaun Ha HaXOXKIEHHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpaslam
WIM aJroOpuTMaM, MPHUMEHsISI W3BECTHbIE aHAJIUTHUYECKUE METOIbl TpHU
7.13 pEIIeHNH CTaHAApPTHBIX MaTeMaTHUYECKUX 3aJady Ha BBIYHCICHHE YIJIOB

MEXIY CKPCIIMBAIOLIIUMUCA MPAMBIMHA, MEXKIY INPIMOM M IUIOCKOCTBIO,
MEXIY IIJIOCKOCTSIMU, ABYTPaHHBIX YIJIOB




Boruncnsate 005EMBI U IIJI0MIAAN TOBEPXHOCTEH MHOIOTPaHHUKOB (TMpU3Ma,

7.14 NUpaMua) ¢ MPUMEHEHHEM (OpPMYJI, BBIYHUCIATH COOTHOIIEHUS MEXKITY
TUTOIIAISIMH TTOBEPXHOCTEH, 00hEMAMHU MTOT0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATUSMU: CHUMMETPHUS B TMPOCTPAHCTBE, IIEHTP, OChb M
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (PUTYPHI
N3Bnekatb, mpeoOpa3oBBIBATE M HHTEPIPETUPOBATH WHPOPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UIYpax, MpeICTaBICHHYI0 Ha
yepTexax U pUCYHKaX
[Ipumensty reomerpuueckue GakTbl OIS PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaralllnX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHS
IPUMEHCHUS 33JIaHbl B SBHOU (hopMe
718 [IpumensTy mpocTeillne mporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4
719 [IpuBoauTh mpUMepbl MaTEMaTHUYECKHX 3aKOHOMEPHOCTEH B MpUpOJE U
' JKU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPHUHN B UCKYCCTBE
[IpuMeHsTh MOJIyYeHHBIC 3HAHUS HA MPAKTHKE: aHAIM3HPOBATH PEabHBIC
CUTYallUd U MPUMEHSITh U3y4eHHbIE TIOHATHS B MPOIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku cOopMyIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peabHbIe
7.20 CUTYyaIlMd Ha S3bIKE TEOMETPUH, WCCIEN0BAaTh IOCTPOSCHHBIC MOJCIH C
WCIIOJIb30BAHUEM T'€OMETPHUECKHUX MOHATUN W TEOpeM, amrmapara aireOpsl,
pemarb  NpakTUYeCKUEe  3aJadyd,  CBs3aHHBIE C  HaXOXICHHEM
T€OMETPUYECKHUX BEIMYUH
11 KJIACC
Kon .
IIpoBepsieMble mpeIMeTHBIE Pe3yJILTATHI OCBOECHHSI OCHOBHOM
NpoBepPsieMOro .
0o0pa3oBaTeJIbLHOM MPOrpaMMbl CpeIHEero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh TOHATHSMH: IWIHHIPHYECKAS IMOBEPXHOCTh, 0Opa3yIONIUe
6.1 MWIMHIPHYECKON TIOBEPXHOCTH, IIWIMHADP, KOHHUYECKAas MOBEPXHOCTH,
o0pa3yrolire KOHMYeCKON TOBEPXHOCTH, KOHYC, cheprudeckasi HOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpalieHus (LMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSCHATH CITOCOOBI TTOJIYICHHSI TEJT BpAIICHUS
6.4 KnaccuunmpoBars B3auMHOE pacioyioskeHre cepsl U IIOCKOCTH
OnepupoBaTh MOHATHIMHU: IAPOBOM CETMEHT, OCHOBAHHE CErMEHTa, BHICOTA
6.5 CerMeHTa, IIapoBOM CIIOM, OCHOBaHME IIAPOBOIO CJOS, BHICOTA LIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Beruncnsate 00BEMBI M IUIOHMIAAM  TIOBEPXHOCTEH Tel  BpaIICHHS,
' T€OMETPUYECKHX Tell C MPUMEHEHUEM (opMyT
6.7 OnepupoBaTh TMOHSATUSIMH: MHOTOTPDAHHHMK, BIIMCaHHBIM B cdepy u




ONMCaHHBIN OKOJIO cdepbl, cepa, BINMCAHHAS B MHOTOTPAaHHHUK HIIA TEJIO
BpallleHus

6.8

BBI4ucnsaTE COOTHOMICHHSI MEXKIY IUIOMAISIMU TTOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TE

6.9

N3ob6paxaTts u3ydaeMble GUTYpbl OT PYKH U C NPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BbmonHATe (BBIHOCHBIE) IUIOCKME YEpPTEXKH W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BUA CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYECHHUS Tell
BpalleHUs

6.11

W3Bnekarp, uHTEpHpeTHpOBaTh M MpeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UIYpax, MpeICTAaBICHHYI0 Ha
YepTeKax U pUCYHKaxX

6.12

[Ipumenste reomerpuueckue GakTbl OIS PELICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJAararplliuX HECKOJIbKO INAaroB pELIEHUs, €CIH YCIOBUSA
IPUMEHEHUS 3a/1aHbI B IBHOU (popme

6.13

OnepupoBath OHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBINOTHATE  JEHCTBUS  CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXCHHUS BEKTOpa Ha 4YHUCJIO, OOBSCHATh, KAKUMH CBOHCTBAMHU OHH
o0J1amaroT

6.15

HpI/IMCHHTB MMpaBHJIO MapaUICIICIUIICAA ITPU CJIOKCHHUU BEKTOPOB

6.16

OnepupoBaTh NOHATHUSAMHU: JE€KapTOBbl KOOPAMHATHEI B IIPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YroJl
MEXIy BEKTOpaMH, CKaJIsIPHOE NPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIIJIAHAPHBIE BEKTOPbI

6.17

Haxonuts cymMMy BEKTOPOB M MNPOM3BEACHHE BEKTOpa HAa YHUCIO, Yroll
MEXJy BEKTOpaMH, CKaJIpHOE IMPOU3BEIECHHE, PACKIAIbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aHaBaTb IMJIOCKOCTb YPAaBHCHUCM B HeKapTOBOP'I CUCTCMC KOOpAUHAT

6.19

Pemate mpocreiiimye reoMeTpuuecKre 3a7a4d Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOa

6.20

Pemrate 3aJa4u Ha JOKa3aTCIbCTBO MAaTCMAaTHUYCCKHX OTHOIIICHUHU H
HaxXOKACHUC TCOMCTPUUYCCKUX BCIIMYHUH II10 06pa3uaM WK aJirOpUTMaM,
IIPUMCHSA HN3BCCTHBIC MCTOJAbI npu pemieHun CTaHJAApTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

[IpumeHATs mpocTeIMe MPOrpaMMHBIE  CPEICTBA U DIJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3aa4

6.22

HpI/IBO,I[I/ITB MNpUMEPBI MAaTCMATUUYCCKHUX SaKOHOMCpHOCTeﬁ B IPpUPOAC U
JKHU3HHU, PACIIO3HABATH MTPOSABJIICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

6.23

[IpuMeHsTh MOJydeHHbIE 3HAHUS Ha NMpaKTHKE: aHAJIM3UpPOBAaTh peabHbIE
CUTYallUd U MPUMEHSTh U3yUEHHbIE TIOHATUS B MPOLECCE MOUCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIMPOBAHHON MPOOJIEMBI, MOJICIUPOBATh peajbHbIE




CUTyallud Ha SI3bIKE T€OMETPUHU, HCCIEAO0BATH IMOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAaHUEM I'€OMETPUUECKUX MOHATUN U TEopeM, amrapaTta aireOpsl,
pemath  MpaKTHYECKHWE  3a7ayd,  CBsA3aHHBIE C  HaXOXKJACHUEM

TCOMETPUUICCKHUX BCIIMINH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OCHOBHBIC TOHSTHS CTEPeOMETpUH. Touka, MpsiMas, IUIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTHEe 00 aKCHOMATUYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHU U
CJIICACTBUA U3 HUX

7.2

B3auMHOe pacronokeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, ITapaJUICIbHbIC
U CKpelmBaromuecs npsMble. [lapamienbHOCTP MHPSAMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE: MapaJlICNIbHBIE TIPSAMbBIE B IPOCTPAHCTBE, MAPAJICIBHOCTh TPEX
OPSMBIX, MAapauIeIbHOCTh MPSAMOM M IUIOCKOCTH. YTIJVIBIC COHAIpaBICHHBIMU
CTOpPOHAaMH, YroJl MEXKIy IpPsIMBIMU B IIpocTpaHCTBE. [lapasieslbHOCTh IUIOCKOCTEM:
[apajule]bHbIe IUIOCKOCTH, CBOMCTBA IapajIeNbHBIX IUIOCKOCTeH. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasienenunen,
MOCTPOEHUE CECUCHU I

7.3

[leprieHAUKYIAPHOCTh MPSMOM M IUIOCKOCTU: TMEPHNEHAUKYJISpHbIE NpsSMble B
IIPOCTPAHCTBE, MPSMbIE NapauIeIbHbIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIIPHOCTU MPSAMOM U IUNIOCKOCTH, TEOPEMA O NPSAMOMN NMEPHEHIANUKYISIPHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: Yroi MEXAY MPSIMON U IUIOCKOCTBIO, IBYIpPaHHBIN
yroJi, TMHEHHBIA Yroa ABYrpaHHoro yria. [lepneHaukymsp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 IUNIOCKOCTH, MPOEKIUs (PUrypbl Ha
IUIOCKOCTh. [lepneHauKyIsipHOCTh IUIOCKOCTEM: MPHU3HAK NEPIEHIUKYIIPHOCTH JIBYX
mockocTeil. Teopema o TpEX MeprneHIuKyIspax

7.4

[loHATHE MHOIOIpaHHHKA, OCHOBHBIC DJEMEHTBI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: n-yronpHas
npu3Ma, TpaHU M OCHOBAaHHS TNPHU3MBI, MpsiMas M HAKIOHHAs NPU3MBI, OOKOBas
II0JIHASl TIOBEPXHOCTH Npu3Mel. [lapamnenenunen, npAMoyroibHbli Mapauieaenune] 1
ero csocrBa. Ilupammpa: N-yronpHas nupaMuja, 'paHd U OCHOBAaHUE ITMPAMUIBI,
OOKOBasi U TOJHAas IOBEPXHOCTb NMHUPAMMJIbl, MpPaBWIbHAs M yceu€HHas NUpaMua.
OneMeHThl Npu3Mbl M nupaMmuibl. [IpaBuibHBIE MHOTOTpaHHHKHU: TIOHSTHE
IIPaBWJIBHOTO MHOIOIPAaHHMKA, IpaBWIbHAs @pU3Ma M IpaBWIbHAs NHpaMHJA,
npaBUiIbHAs TPEyroyibHas MUpaMKa U MpaBWIbHBINA TeTpasap, KyO. [IpencraBnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAax: OKTa’ap, MAOACKa’aAp U uKocadapyrue CeueHus
IIPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENBHO TOUKH, MPSAMOH, MIOCKOCTH.
OneMeHTsl  CUMMETpPUM B NHpaMUAAX, [apajuleNeNunesax,  MpaBUIbHBIX
MHOI'OI'PaHHUKAX

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, nuaroHanu, yribl. [lmomans
OOKOBOI1 MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOI PU3MBI, IIJI0LaAb OCHOBAHUH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSMOM Mpu3Mbl. [11o11aas 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU MPaBWIbHON MUpaMHbI, TeOpeMa O IUIOMIAJIU YCEUEHHOW MUpPaMUJIBL.
[Tonsitre 06 00BEMe. OOBEM UpaMHIBI, TPUIMBI

7.7

[Tono6Oubie Tena B mpocTpancTBe. COOTHOUICHUS MEXAY IJIOMAASIMU MOBEPXHOCTEH,
00BéMaMHU IMONOOHBIX TEN

11 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUN

6

I'eomeTrpus

6.1

[TuinHapryeckasi MOBEPXHOCTh, 00pa3yrolue MUINHAPUIECKON MOBEPXHOCTH, OCh
LWIMHIPUYECKON MOBEpXHOCTH. L{winMHap: ocHOBaHMA M OOKOBas IOBEPXHOCTD,
o0pasyromias 1 ock, IJIOIa b O0KOBOM U MOJHON OBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yrolre KOHUYECKOW MOBEPXHOCTH, OCh U BEpIlHA
KOHUYECKOW MoBepxHOCTH. KOHyC: OCHOBaHME M BEpIIMHA, O0Opa3yromias U OcCh,
IOl OOKOBOW W TOJIHOH TOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3yroliue H
BbICOTA, OCHOBAaHUA U GOKOBaSI IMOBCPXHOCTDH

6.3

Cdepa u map: neHtp, paauyc, AuaMeTp, Iouaap NoBepxHoctu cdepsl. Bzanmuoe
pacnosnoxkeHue cepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIoNaab

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUS HaA TJIIOCKOCTH. PaSBépTKa OUINHApPA 1 KOHYCa

6.5

KomOunHammu e BpaieHusi 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBINA OKOJIO
chepsl, cdepa, BircaHHasi B MHOTOTPAHHUK, WJIA TEJIO BpaIEHUS

6.6

[Tonstue 00 00BEMe. OcHOBHBIE cBOHCTBAa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapauieNienuresia u ciaenctsus u3 Heé. O0bEM HWIHHIIpA, KOHYyCA.
O0BEM 1m1apa u momaas chepbl

6.7

[TomoGHBIe Tena B mpocTpaHcTBE. COOTHOMICHHS MEXKTY TUIOIIAASIMU TTOBEPXHOCTEH,
00bEMamMu TOJIOOHBIX Tl

6.8

CeueHus HUINHApAa (napannenLHo U TNCPICHAUKYIISAPHO OCI/I), CCUCHHUA KOHYCa
(napaﬂﬂenLHoe OCHOBAHHIO U IMMPOXOAAIICC YCPE3 BepI_HI/IHy'), CCUYCHHA 1Iapa

6.9

Bekrop Ha miockoctd M B mnpocTpaHcTBe. (CIIOKEHHME M BBIYMTAHHE BEKTODPOB.
YMHOXEHNE BEKTOpa Ha 4ducio. PasnokeHne BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuno napannenenunena. Pemenue 3ana4, CBI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOpaMU

6.10

[IpsmoyronbHas cuctemMa KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa.
[IpocTeiiimne 3amaun B KOOpAMHATaX. YToda Mexay Bekropamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BhluncieHue yrioB MeXAy MNPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/T TP PELLICHUH T€OMETPUUECKUX 3a1a4




MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
NMPoBEPSIeMOr0 | OCHOBHOWH 00pa30BaTeJIbHON MPOrpaMMbl CPeIHEro o01ero
TpeOOBaHMS o0pa3oBaHus

Bnanenue wmetomamMu J0Ka3aTelbCTB, alrOPUTMAaMM pELICHUS 3a/ad;
yMeHHe (QOpMYyIUPOBaTh U ONEPUPOBATh TOHATUSAMU: OMNpElEICHHE,
akcuoma, TeopeMa, CIEeACTBHE, CBOMICTBO, MNpPHU3HAK, JOKa3aTENbCTBO,
paBHOCHUIIbHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYyIUPOBATH
oOpaTHO€ M MPOTUBOIOJIOKHOE YTBEP)KJIECHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIHOJIb30BaTh METOJ MaTEeMaTHYECKOW WHIYKIHH;
IIPOBOJIMTH JI0Ka3aTeNIbHbIE PACCYKICHUS MPH PELLIEHUH 3a/1a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHUH; YMEHHE  OINEepUpOBaTh
MOHSTUSIMU: MHOKECTBO, MOJMHOKECTBO, ONEpali HaJ MHOKECTBAMU;
YMEHHME  HUCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapaTr  Juid
OIHMCaHUsl PEAJIbHBIX MPOLIECCOB U SIBJICHUN U NPU PELIECHUM 334ad, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMU:
rpad, cBsa3HBIN Tpad, nepeBo, UK, rpad Ha MIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadbl Mpu

PCUICHUHU 3a1a4

YMeHue onepupoBaTh NOHATHSAMH: HATYPAJIBHOE YHUCIIO, LEN0E YHUCIIO,
CTEIECHb C LIEJBIM IIOKA3aTeNIeM, KOPEHb HaTypaJbHOM CTENIEHH, CTENEHD C
paloHaIbHBIM OKAa3aTeNIeM, CTENEeHb C JEHCTBUTEIbHBIM IOKAa3aTeNIEM,
jgorapudM dUYHCIA, CHUHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOTO YHCIA,
OCTaTOK 10 MOAYJIO0, PALMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, PAaLHUOHAIBHBIX, JAECHCTBUTEIbHBIX
2 YHCeNT, YMEHHE HCIIOJIb30BaTh MPU3HAKU ACTUMOCTH, HAMMEHBIINH 00Nt
JICNIUTeNIb W HauMeHblllee o0Iuee KpaTHoe, ainroput™ EBknuaga npu
pELIEHNN 33/a4; 3HAKOMCTBO C Pa3JIMYHbIMHU IO3UIMOHHBIMU CUCTEMAMMU
CUUCJICHUS; YMEHHE BBIMOIHATH BBIYUCICHHE 3HAYCHUN U TIpeoOpa30BaHuUs
BBIp@)XEHUI cO cTemeHsAMHU M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
palMOHAIBHBIX  BBIPDAKEHUH; yMEHUE  ONEpPUPOBATH  IOHATUSMU:

oCJIeA0BAaTCIIbHOCTD, apI/I(l)MeTI/ILIeCKaH mporpeccus, rcoMETpuUICCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TeOMETpUuYecKas MpOrpeccus;
yYMEHHE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPPEHTHBIX (POPMyYJI; YMEHHUE ONEPUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT
KOMIUIEKCHOTO  uHcia, (GopMa  3aluCHd  KOMIUIEKCHBIX  YHCEN
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpanyeckas), yMeETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBHS C KOMIUICKCHBIMH UHCIIAMU;
MPUBOJIUTH TIPUMEPHI HCITOIB30BAHHUA KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATHSAMM:  MaTpuma 2xX2  wu  3x3, onpeaenurenb  MaTpULBL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

YMeHue onepupoBaTh MNOHATUSIMU: palUOHAIbHBIC, HpPpAlMOHAIbHBIC,
MOKa3aTebHbIE, CTENEHHbIC, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBAThH
MOHSTUSIMH: TOXJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHHEe, YpaBHEHUE,
HEpPaBeHCTBO, CHUCTEMa YypaBHEHUIl W HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUH, HEpPaBEHCTB U CHUCTEM; YMEHHME pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO PA3IMYHBIX NPHEMOB; peEIIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBl C TapaMeTpoOM; TPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTeH HAYKU M PeaTbHOM JKU3HU

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIHSA, YETHOCTh (YHKIIUH,
NepUOANIHOCTD (I)YHKLII/II/I, OrpaHU4YCHHOCTDH q)yHKL[I/II/I, MOHOTOHHOCTbH
byHKIMH, dKCTpeMyM (YHKIHMU, HauOOJbIIee U HAUMEHBIIEEe 3HAYCHUS
(GYHKIIMU Ha TMPOMEXKYTKE, HENpepbIBHAsT (DYHKIIHMS, aCUMITOTHI TpaduKa
GyHKIMY, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUYCCKUN U
(U3UYECKU CMBICT TPOW3BOJHOW, TIEpBOOOpa3Has, OIpeAcIEHHBIN
WHTETpaj, YMEHHE HaXOJHWTh ACUMITOTHI Tpaduka (GYHKIUH, yMEHHUE
BBIUUCIIATh  MPOU3BOJMHBIC  CYMMBI, IPOW3BEJCHHS, YacCTHOTO U
KOMIIO3UIMN (DYHKIMN, HAXOAUTh YpaBHEHHE KacaTelIbHOM K Trpaduky
(GyHKIIMM;, YMEHUE HaXOJWTh NPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOU3BOJHYIO JUIS HWCCIEAOBAHUS (DYHKIMHA,
HaXOJWUTh HAWOONBIINE W HAWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduK MHOTOWICHOB C WCIOJIB30BAHUEM ammapara MaTeMaTHYECKOTO
aHa/W3a; TPUMEHATH TPOM3BOAHYIO [UIsI HAXOXACHUS HAMIYYIIEeTo
pelleHrus B TPHUKJIAAHBIX, B TOM YHCIIE COLHMAIbHO-)KOHOMUYECKUX H

buznyecKuxX 3ajavyax; HAXOAUTh IUIOMAIN U O0BEMBI (PUTYp C MOMOIIBIO




HHTCrpajia; IMPpUBOAUTL HNPHUMEPBI MATCMATHUYCCKOIO MOACIIMPOBAHUA C

noMouibio 1udepeHnaibHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk GyHKIMU, oOpaTHAs QYHKIUA,
KOMIO3UIMS (QYHKUMHA, JuHeHHas (QYHKUOUS, KBaapaTU4Has (yHKIuS,
panyoHanmbHast (QYHKIUS, CTEMEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIUH, MOKa3aTeslbHAS W
norapupmudeckass (yHKIWH; YMEHHE CTPOHUTh TpaduKd HU3YyYSHHBIX
¢GyHKUMH,  BBINONHATH  TpeoOpa3oBaHust  TrpagukoB  (YHKUHUH,
UCTIOJB30BaTh TpaUKH Ui U3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
peleHnH 3a7ay U3 APYruX Y4eOHbIX NMPEAMETOB U 3a1ad U3 peallbHOU
KU3HHM, BBIpaKaThb (GopMyJaMH 3aBUCUMOCTH MEXAY BEIUYMHAMU;
UCTOJIb30BaTh CBOMCTBA W rpaduku QyHKIMHA 1 pelleHus ypaBHEHHUH,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pematbh TEKCTOBbIE 3a7aud pPa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLEHTHI, J0JIM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiIeHUs JIUYHBIMU U CEMEUHBIMU
(¢uHAHCAMU); COCTABISTH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA M WX
CUCTEMBI II0 YCIOBUIO 3aJayd, HUCCIEN0BAaTh IIOJyYEHHOE pEUICHUE U
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peanbpHble CUTyallUM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJla4y, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MMOJYUECHHBII pe3ynbTart

YMeHHe OnepupoBaTh MOHATUSMH: CpeIHEE apuPMETHIECKOe, MEIuaHa,
HanOoJIbIlIee W HAMMEHBIIIee 3HAUYCHUS, pa3Max, AUCIIEPCUsl, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMEHHE H3BJICKAaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MPeICTaBICHHYIO B TaOJIWIaX, HA IUarpammax, rpadukax,
OTPAXKAIOLIYI0 CBOWCTBA PEalbHBIX MPOLECCOB M SBJICHUMN; MPEACTABIAThH
WHPOpMAILIMI0O C TOMOIIBI0 TaOJNMIl W JMarpaMM; HCCIEIOBATh
CTaTUCTUYCCKUC OAHHBIC, B TOM YHCJIC C IMNPHMCHCHUCM I‘pa(bI/I‘-IGCKI/IX
MCTOHNOB U SJICKTPOHHBIX CPCACTB, Fpa(I)I/I‘-IeCKI/I ucciaeaoBaTtb COBMECTHBIC

HAOJIOCHNUS C IOMOUIBIO TUarpaMM PACCEUBaHUs M JTMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBI ONBIT U CIIydaliHOE

CO6LITI/Ie, BCPOATHOCTD CHy‘l&ﬁHOFO CO6LITI/I$I; YMCHHUE  BBIYUCIIATH




BEPOSATHOCTh C UCIOIB30BaHUEM TIpadUUecKUX METOJO0B; MNPUMEHSTh
(bOpMyIBI CIIOKEHUSI W YMHOXXEHHSI BEPOSITHOCTEH, (HopMyiy IOJHOM
BeposTHOCTH, (hopmyny beprHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTH pPEabHBIX COOBITHIA; YMEHHE ONEpUPOBATH
MOHATUSIMH:  CITydaiiHas BEJNWYHMHA, pACIpeNeiCHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJIaHWe, JHUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIIy9aiilHOW  BEJMYWHBL, (QYHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
UCIOJIb30BaTh CBOMCTBA M3YyYCHHBIX PACIIpPEACIICHUN ISl pelIeHUs 3a1ad;
3HAKOMCTBO C MOHSTHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBaHUM; YMEHUE TPUBOAUTH TPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIepUPOBATH MOHATHAMH: COUETAHUE, NMEPECTAHOBKA, YHMCIO COYETAHMIA,
YHCJIO  TIEPEeCTaHOBOK, OwHOM  HpIOTOHA; yMEHHWE  MPHUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS [UIS PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

VYMenue OICpHUpPOBATH IIOHATUSAMU.: TOYKa, npsamas, IIIIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YroJI, TPEXTPaHHBIN YTOJl, CKPEUIMBAOIIMECS MPSAMbIC, NapPAIUIEIbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yrojl MEXAYy MNpsIMOM H IUIOCKOCTBIO, YIrOJd MEXAY IUIOCKOCTSIMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMY,
pacCTOsHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIONIb30BaTh IPU PELICHUU
3aJa4 U3ydeHHble (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJEIU C IOMOUIbK0 TE€OMETPUYECKUX IOHATHNH M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKHUC 3a1a9Un
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VYMeHue onepupoBaTh MOHATHAMH: IUIOIIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHHK, IPAaBHJIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapaienenune], Npu3Ma, OUpamuna, (QuUrypa M TOBEPXHOCTh
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH NHPAMHIbI, MPHU3MBI, KOHyca, IWIWHApa, 00BEM Kyoa,
NOPSIMOYTOJIBHOTO TMapaulefieNuIeaa, MHUpaMHUIbl, MPU3MbI, LHWIMHIPA,
KOHycCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEUEHHs] KOHyca M LMJIMHAPA,

mapamicjibHblCc OCH HWJIM OCHOBAHHMIO, CCYCHHUC IIapa, IIJIOCKOCTbD,




Kacarouascs c¢epbl, LWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEYEeHHe
MHOTOTpaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTHh CBOMCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOATEIHHO
(bopMynupoBaTh ONpeAeseHusl U3ydyaeMbIX (PUTyp, BBIABUTATh TUIIOTE3BI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (uryp, 0oOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE MPOBOAUTH KiIacCUPUKALUIO (QUryp 10
pPa3IMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOJUMBIE JIOTIOJTHHUTEIBHBIC

MMOCTPOCHUS
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YMeHue onepupoBaTh MOHSATHSAMM: JIBKEHHE B  IPOCTPAHCTBE,
napasuieNbHbId TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, TMpeoOpazoBaHHe MOA00MsA, MOJ00HBIE (UIYpBbI;, yMEHHe
pacro3HaBaTh paBHBIC W TOAO0OHBIC (UTYpPBI, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUCCKUE OTHOLICHHS TIPU
pelIeHNH 3aJa4; HaXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YOI,
101 b, 00BbEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YYeOHBIX MPEIMETOB U
U3 peallbHOW JKW3HHW, YMEHHE BBIUYHCISITH T€OMETPUYECCKHE BEITMUMHBI
(mHA, yroj, IUIOMIAJb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUpPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, IUIOHaas cepsl; 00béM Kyoda,
NPSIMOYTOJIBHOTO — MapajuIeNienuIieia, MHPaMHUIbI, MPU3MBIL, LIUHIPA,

KOHYCa, [l1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (pUTyp
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YMeHue onepupoBaTh MOHATUSAMH: IMPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3lioKeHHWE BEKTOpa Mo Oas3ucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENIEHUE, Yroll MEXIY
BEKTOPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pelIeHHs FeOMETPUUECKUX 3aa4 U 3a/1a4 APYruX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOIXOASIINN METO/ ISl PEIICHUS 3a]]a4i; TOHUMaHHE
3HAYUMOCTA MATEMATHKU B H3YyYCHUHM TMPUPOIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHMM; yMEHHE paclio3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHl MATEMAaTHUECKHUX

OTKPBITUH POCCUMCKOM U MUPOBOM MaTEMATUYECKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1 Yucna v BBIYUCICHUS

11 HarypanbHble u nienslie uncia. [lpuzHaku AeTMMOCTH LENbIX YHCe

12 Pammonaneubie  uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JpoOU, TMPOICHTHI,
' OeCKOHEUHBIC TIEPUOUYECKUE IPOOH

13 ApudmeTrueckuil KOpeHb HaTypaslbHOHM crerneHu. [IefcTBus ¢ apumeTnyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ nenbiM nokasareneM. CTENeHb ¢ paliMOHaIbHBIM IOKa3aTeseM. CBONMCTBa
' CTENeHU

15 CuHyCc, KOCMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. /lecaTuyHble U HATYypaJIbHBIE JOTapUPMbI

HevictBurenbHble  4Yucia. ApudmeTudyeckue ornepanudd ¢ JIeWCTBUTEIbHBIMU
1.7 yrcnaMu. [IpuOamkEHHbIe BEIUKUCICHUS, TPaBUIIa OKPYIJICHHS, IPUKUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [TpeoOpa3oBanue BoIpaKEHUN

1.9 KommiekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Lensie 1 poOHO-palMOHATBHBIC YPABHEHUS

2.2 HppanunoHanabHble ypaBHEHMS

2.3 Tpuronomerpuyeckue ypaBHEHHUS

2.4 [Toka3arenbHble U JIorapupMUIecKre ypaBHEHHUS

2.5 Llenblie u 1poOHO-pallOHANIbHBIC HEPABEHCTBA

2.6 HpparmoHaabHbIe HEPAaBSHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpudeckre HepaBEeHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPAaBHECHHI ¥ HEPABEHCTB

2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuua cucteMsl TMHEHHBIX ypaBHEeHUN. OnpeneauTenb MaTpUIbl
3 Oyukuuu U rpadpuku

3.1 OyHkius, cnocoobl 3amanus GyHknuu. ['padux GyHknuu. BzanmHOo oOpaTHBIC




¢ynkuuu. YétHble 1 HeuéTHBIe pyHKIMU. [leproanueckue GpyHKIMH

OOnacTh ompeneraeHUs U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynu ¢yHkuun.

[TpomexxyTkn  3HAKONOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 MakcuMymbl U MHUHHUMYMBI GyHKIuU. Haumbosbiiee u HauMeHbIlee 3HAUYCHUE
(GYHKIIMH Ha TPOMEKYTKE
33 CrenenHass (yHKIMS C HATypalbHBIM M IIelbIM TOKa3aTenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckre GyHKIMH, UX CBONCTBA U rpapuKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku pa3peiBa. AcuMnToTel rpadukoB QyHkiuid. CBolicTBa  (QYyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana matematuyeckoro aHammsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoHbIC 3JIeMEHTAPHBIX (PYHKITHI
[lpumeHeHne TPOU3BOMHOM K HCCIEAOBAaHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 OKCTpeMyMbl. HaxoxeHue HanOOJBIIET0 W HAUMEHBINETO 3HaYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
3) MHOXeCTBa U JIOTHKA
5.1 MHOXeCTBO, Orepaluy HaJl MHOKecTBaMu. J{narpamMmel Diinepa — Benna
5.2 Jloruka
6 BeposaTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KombOuHatoprika
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble 1 MJIOCKOCTU B IPOCTPAHCTBE
7.3 MHoTrorpaHHUKH
7.4 Tena U IOBEPXHOCTH BPALEHUS
7.5 Koopaunatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Martematuka. ['eomerpus. 10-11kmaccel: yueOHUK: 0a30BbIN U YTIyOICHHBIH

ypoBHU/JI.C. AtanacsH u npyrue-8-e nzmanue- M: [IpocBemnienne

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUP®POBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU
HMHTEPHET
bubmuoreka [JOK

https://m.edsoo.ru
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