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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'YMaHUTAPHOIO IMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHUH, MPHU JI0KA3aTEIHCTBE TEOPEM U
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PEIEHUM 3a/lad €CTECTBEHHO-HAYYHOIO IMKJIA, B YaCTHOCTHU
duznyeckux 3aaau.

[lens ocBoeHuUs: mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOia€éHHOM
YpOBHE — pa3BUTHE WHAWBHUIYATbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHON obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHusl Oosiee TIyOOKMX T€OMETPUYECKUX 3HAaHUM W JIEeHCTBUH,
CHeU(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(hecCHOHATBEHOTO
00pa3oBaHUsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMAaTUKH.

[TpuoputeTHBIMM 3a3JlauaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

pacimpeHue MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyIbTyphI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHrE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHIIMX MaTeMaTHYECKUX MOJIENAX, MO3BOJSIOUIMX ONUCHIBATh U HU3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiy
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tejla BpalleHHs, KOHCTPYHPOBATh T€OMETPHUYECKUE
MOJIENIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUM, (OpMHUpPOBAHME MOHMMAHUS POJIM AKCUOMATUKH IIPU
IPOBEJCHUM PACCYXACHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJITOPUTMOB
pellieHusi, YMEHUS HX MPUMEHSITh, MPOBOJIUTH JOKAa3aTENbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a/a4 U 3a7a4 C MPAKTUUECKUM COJAECPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCMOMATHUKH B MTPOBEJACHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBanre (PyHKIIMOHATILHONH TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHUSI PACloO3HABATHb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHUH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMii, WCCJIEI0BAHUS IOCTPOCHHBIX MOJEIEH,
MHTEPIIPETALNH MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBistoTcs:  «lIpsMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHL B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM yu4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHUU  pacmpenenserca He  TOJbKO IO
coJiep KaTeNIbHBIM JIMHHSM, HO M 10 TogaMm oOyuenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepanbHoil padodyeit
MpOTrpaMMBbl, pacrpeieia€HHbIM 10 ToJaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIHecs
oOpamiajucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTIO/IEHUEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYalOUXCs, pACILIUPS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3gath  ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  MTOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MpOTpaMM, OOECTeUnuTh YrIIyOJIEHHOE
M3y4YeHUE T€OMETPUH KaK COCTaBIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIIMUXCS K MPOAODKEHUIO HW3YyUYCHHS MaTeMaTHUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o0uM 1 pohecCHOHATBLHBIM 00Pa30BaHUEM.

Ha wusydyenue yueOHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
[apajulesIbHble M CKpelIMBarolmuecss npsmble. [Ipu3Haku CcKpelmumBaromumxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: NAapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
u 1uiockocTu. [lapaiienbHoe M LEHTpabHOE NPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHbIE CBOMCTBa MapajIENbHOIO MNpPOEeKTHUpoBaHUs. M300paxkeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajuiebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlap, NapauleienuIe],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAUIEIBHBIE W TMEPIECHAUKYISIPHBIE K INIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPSAMOM M INIOCKOCTH, TEOopemMa O IpsAMOU
NIEPIIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEW: MPHU3HAK  MNEPHNEHIUKYJSIPHOCTH  ABYX
I0cKocTer. Teopema o TpEX NMepHeHIuKyIsIpax.

VYriael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiiCTBa IUJIOCKMX YIVIOB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKHX U
JBYIPAHHBIX YTIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB W CHUHYCOB JUJIS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpSAMOYTOJbHBIA  MapaJUICNENUIIEl W  €ro  CBOMCTBA.
Kparyaiimie mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamuma: nN-yrombpHas mnHupamuja,
npaBWIbHas W yceu€HHas nupaMunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
MpaBWIbHOW mnupamuibl. [IpaBUiibHbIE MHOTOTPaHHUKH: MpaBWIIbHAs IpU3Ma U



NpaBWIbHAs MUPAaMHUIA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa U NPABUIIBbHBIN
TeTpa’ap, KkyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JTOAECKA3IP U UKOCAIIP.

Beruncienre dJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OUaroHaid, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MUPaMUIBbI,
T€opeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprss B MPOCTPAHCTBE. JIEMEHTbl CHMMETPHHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIbHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuIeenune a, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
MAPAMHUJIBI.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucao. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwtenenunena. TeopemMa O pas3lIoKEHWH BEKTOpa 1O TPEM
HEKOMIUIAaHApHBIM  BekTopaM. IIpsimoyrospHas  cucremMa  KOOpIMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KIIACC

Tesia BpalmeHnus

[ToHsiTHS: IUIMHApPUYECKAss IMOBEPXHOCTh, KOHWYECKAas IMOBEPXHOCTD,
cepruueckas IOBEPXHOCTh, OOpa3yromue IMoBepxHOocTeld. Tema BpamieHUs:
IIWIMHIP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosioxeHne
chepbl M TUIOCKOCTH, KacaTejbHas IUIOCKOCTh K cdepe. M300paxkeHue Ten
BpallleHUsT Ha TUIOCKOCTH. Pa3BépTka muuHapa U KoHyca. CUMMETpus cepbl u
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Tapayienienuneaa 1 ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM TPU3MBI, IWIIMHIPA, MUPaMHUIbl 1 KOHyca. OO0BEM Iapa U mapoBOTO
CeTMEHTA.

KoMOuHammu Tell BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipu3ma, BIucaHHas B
IWIMHIpP, OINKMCaHHAs OKojo IMHApa. llepeceuenwe cdepsl W mapa ¢
wiockocThlo. Kacanme mapa u chepsl miockocThio. [loHSATHE MHOTOTpaHHUKA,



ONMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH UWIMHAPA, KOHYyca, IUiom@aab chepsbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPALICHUS: CEYEHUs TUINHIpPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U IPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHMI: METOJ CJEIOB, METOJl BHYTPEHHEIr0 MPOEKTUPOBAHUS, METOJ| MepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaumy Hajx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B ITpocTtpaHcTBe. KoopauHats! Bektopa. PaznoxkeHune Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TE€OMETPUUYECKUX
3aj1ay.

J{BMKEHUSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss U paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWXKEHUH. Buabl JBMKCHUN: TapaulelbHBIA IEPEHOC,
LEHTPAJIbHASI CUMMETpUS, 3€pPKajbHas CUMMETPHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIMIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
MNpoIEeAYp TPaKIAaHCKOrO oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GyHKUUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTHUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATENIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCYKICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpPMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCThH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE ILIEHHOCTU TPYIOIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur W peanu3oBbIBATb COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIBTYPhl, TIOHUMAaHHWE BIUSHUSI
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX MPOoOJieM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JlacTu
OKpY’)Karollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKdh Kak c]epbl 4YeIoBEYECKOW AEesTEIbHOCTHU, JTAloB €€
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMUBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOM KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh IMPOEKTHYID M MCCIEI0BATEILCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jioruueckue AeMcTBUA:

BBISIBJISITH U XapPAKTEPU30BATh CYIIECTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATHUM, OTHOIICHUN MEXIy TMOHATHAMH, (HOPMYIHPOBATH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCUUKAIUH,
OCHOBAHUS JIJ1s1 000OIIECHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  MOPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U U ITPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUYEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BEIOMpATh CMOCO0 pemieHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (QPUKCHUPYIONIME  MPOTHUBOpEUYUE,  Mpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBICHUSMU, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCa, A TAKKE BBIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIS PEILLICHHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3iuyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaJEXKHOCTh uHbopmaIun o CaMOCTOSITEIILHO
c(hOopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe AelCTBHS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHHSA ITIO XO,[[y peIICHuA 3aJavu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/ 00CYXXJIeHUS 3a/JaBaThb BONPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITOCTABJIATH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuasnora, oOHapy>KMBaTh Pa3iU4Me M CXOJCTBO TMO3UIINNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1a4d, SKCIIEPUMEHTA, HCCIICIOBaHUS,
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIlUN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBICHITH IPUUMUHBI
JOCTIDKCHUSI YU HEIOCTHIKCHUS PE3YJIbTaTOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh I€JIb COBMECTHOM
NeATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJabTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CPOPMYIHUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IPHU PEILICHUU
F€OMETPUYECKHX 33]1a4;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOU H
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBA3AHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHbBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napaienenunen, Kyo);

e KJIACCU(PUIUMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOAHO OMNEpUPOBATH MOHATUSIMH, CBS3AaHHBIMH C  CEUCHHEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajieibHOe, LEHTPAILHOE u OpPTOTOHAIBHOE
NPOEKTHPOBaHKUE (UTYp Ha IMIOCKOCTh, BBHIOJIHATH M300paXkeHUs puryp
HAa TIOCKOCTH;

e CTPOWTH CCUYCHHS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBITOTHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBUHCIATH TUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Tpu3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHUMMETPUH, LIEHTP, OChb M IUIOCKOCTb CHUMMETPUHU
¢uryper;

e CBOOOIHO OMEpPUPOBATH MOHSATHIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATAaM B TPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMHU;

e pemarh 3aJaud Ha JOKA3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUNU U
HaXOXKJECHUE TCOMETPUUYCCKUX BEIWYWH, MPUMEHSS HM3BECTHBIC METOJIbI
IpU PEIICHNN MaTeMaTHYECKHX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CII0)KHOCTH,

e TMPUMEHATH TMPOCTEUINIME TPOTPAMMHBIC CPEACTBA U  IJICKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPHU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e WU3BIIEKATh, MPEOOPA3OBHIBATE W HWHTEPIPETHPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTypax, TMPeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh MU3yYCHHBIC TOHSTHUS B
mporecce TMOWCKAa peHIeHHWs] MaTeMaTH4YecKH  CcQopMyIHMpOBaHHON
npo0OJieMbl, MOJEIMPOBATh PEANbHBIE CUTyallud Ha S3BIKE T'C€OMETPHH,
UCCJIEIOBaTh MOCTPOCHHBIE MOJEIHU C MCIOJb30BAaHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHe 3aJauH,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUUHH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konmy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBICHATH CIIOCOOBI
MOJTyYECHUS;

OTIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C T€JIaMU BPALICHUS: LUIUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) U
OOBSCHATH CIIOCOOBI TIOJIYUYECHHUSI TEJl BPAIlICHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOIOKEHNE C(Hephl U TNIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI HJIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAaIICHHUS,
O0BEMBI U TIIOIIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHUSA,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHWsT U MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
OTMCAaHHBIM OKOJIO cdepbl, cepa, BIUCaHHAsT B MHOTOTPAHHHUK HIIA TEJIO
BpaICHUS;

BBIUUCIIATH COOTHOLIEHUS MEXy IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

U300pakaTh M3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHH3Y, CTPOUTh CEUEHUS TEJl BPAILLCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO OTIIEPUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAMHAT;
pemaTh TeOMETPUUYECKUE 331Ul Ha BBIUMCIICHHUE YTIIOB MEXAY MPSIMBIMH
U TUIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUN OT TOYKH A0 IJIOCKOCTH, B
IEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUN;
CBOOOJIHO ONEpUPOBATH TOHATHUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUH;

BBITIONHATh HM300paKEHUST MHOTOTPAHHUKOB M TEN BpalleHUs Tpu
MapajuieIbHOM  MEPEHOCE, I[EHTPAJIBbHOWM CHUMMETPUHM, 3E€pKAIBHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHUS MHOTOTPAHHUKOB M TEJ BPALIEHUS: CEUCHUS LIIMHApA
(mapasnienbHO U MEePIEHIUKYISIPHO OCH), CEYeHUs] KOHyca (napaijiesibHble
OCHOBAHMIO U MPOXOISAIIUE YepEe3 BEPILINHY), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJl CJIeJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl I PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJBKO IIArOB PEMIEHUs, €CIH YCIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JIOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0JICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUHU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALIMU, IPUMEHITh U3YUEHHbIC
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  c(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyallUH HA SI3bIKE T€OMETPUM, HCCIIENOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS TE€OMETPUU Kak
COCTaBHOM 4acTy (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3anMHoe pacnionoxxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTl M paccTosHUS 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (nudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
cUcTeMaTu3alys 3HaHUI
O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, NMApalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

DJIEKTPOHHbIE
nudposeie
o0pa3oBaTejibHbIE

pecypchl

[ToHsATHS CTEpeOMeTpHH: TOUKa, IpsiMasi,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: EepeceKarouecs MIOCKOCTH,
MePECEeKAIOIINECs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U IUIOCKOCTEMN B IMPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300paskeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEopa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

11

N300pakeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pEopa. M3o0paskeHne epecedcHHsI
ITOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

12

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

13

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

14

Merton cnesoB st MOCTPOSHUS CeUSHU




15

16

17

Merton cnenoB uisi TOCTPOCHUS CEUCHHUIA.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NPsMbIX U
IUIOCKOCTEN

[Toctpoenue ceveHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MOCTPOCHHS

19

[TocTpoenue ceveHuii B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I M 3aIIUCh 111aroB
MTOCTPOCHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLKOHANIBHBIX oTpe3kax. [Tonobue
TPEYTOJIbHUKOB

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

27

Kontposbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacrnosoxeHue npsiMbix B
npocTtpanctse. CKpelBaronmecs
npsmblie. [Ipru3Haku cKkperuBaromuxcs
npsmbix. [lapannenbHbie npsMble B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€MHCTBEHHOCTH TIPSIMOM IMapajuIeIbHON
JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIICH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHuu
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsMBIX. Teopema o
TpEX MmapajuieNbHBIX NpsAMbIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B mapannenbHON IPOEKIUN

28

[enTpansHas npoekuus. YToui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY IPSIMbIMU

29

3agaun Ha 10KA3aTeIbCTBO U
HCCIIENOBAHNE, CBA3aHHEIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHs: MapayIeTbHOCTh NPSIMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.




31

32

CgolicTBa napajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCIICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOASILETO Yepe3
JAHHYIO MPSIMYIO Ha YepTexKe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napajenenumnena. CBoicTra
napajuieJenuIe1a ¥ Ipu3Mbl

34

35

36

37

[TapannensHele ockocty. [IpusHaku
HapajlIeNIbHOCTH JIBYX IUIOCKOCTEH

Teopema o0 napauIeIbBHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
4yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSMBIX IIEPECEUCHUS
[P IEPECEYCHUN ABYX MapajjIeiIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O MEPECeUEHUH MPSMOiL ¢
JBYMsI MTapaJlJIeIbHBIMU JIOCKOCTSMU




38

39

[ToBTopenue: Teopema I[udaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunena

Brruncnenue 1MH OTpe3KOB B KyOe u
MPSIMOYTOJIBHOM Tapajuiesenure/ie

[lepnieHIUKyYNSAPHOCTD MPSMON U
wiockoctH. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
IJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

46

47

[ImockocTH U nepreHINKYIIpHbIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

[InockocTy ¥ NepNEeHANKYISPHBIE UM
MpsIMbIe B MHOTOTpaHHHUKaX
[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoeHue neprneHuKyspa U3 TOUYKU Ha
IIPSIMYIO

48

[lepneHuKynsp ¥ HaKJIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
MPSIMYIO
Teopema o Tpéx nepneHAUKYISIPax

49
(npsimast u oOpaTHas)

50 TeopeMa o TpEX nepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

51 VYros Mexy CKpeMBarOIIUMUCS
MPSIMBIMH
ITouck neprneHaAuKyYISIpHBIX MPSIMbIX C

52 MTOMOIUIBIO NEPIIEHINKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHanbHOE MPOSKTUPOBAHNE
IToctpoeHue ceuenuii kyba, Ipu3Msl,

54 IPAaBUIBHON NMUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJIBLHOM MPOEKINH
ITocTpoeHue ceuenuit kyoa, Ipu3Msl,

55 MPAaBUIBHON MUPAMHUIBI C TOMOIIBIO
OPTOrOHAJILHOW MPOEKINU
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEIIBHO IIIocKocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHAuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOSHUN OT TOYKH JI0 TUIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCcTOSHUN OT TOYKH JI0 TUIOCKOCTH

60 CriocoObI OIYCTHTD NEPIICHIUKYIISPHI:




61

CUMMETpPHUS, CIABUI TOUYKH 110
MapajuIeIbHON IIPSIMOU

CaBur no HenapauieIbHOW MpsiMOH,
M3MEHEHUE PACCTOSIHUIMA

62

Konrtponsnas padora "B3anmuoe
PacCIONIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocrpancrae”

63

64

65

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yyron Mexay

CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/Ie MCTOAbI BEIYUCICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yrIia

67

68

69

[lepnenaukynspusle miockoctu. CBOMCTBA

B3aMMHO NEPIEHIUKYIISIPHBIX IIIOCKOCTEN

IIpu3Hak nepneHauKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[epECEUYCHUs ABYX IIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyroibHBII Mapauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiejenumena

70

Teopema 0 tMaroHany NPsMOYTOJIBHOTO




71

napajjiciacnuieaa u CICACTBUC U3 Heé

CrepeomeTpruecKke U NpUKIaJIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PacIoIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIIECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHJAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa napasienbHbIX IJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUSAX

Paccrosinue oT TOUKH 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMH C
IIOMOIIBIO HepHeH,Z[HKYHHpHOﬁ INJIOCKOCTH

76

TpéxrpaHHblid yroyi, HepaBeHCTBA IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yIia

77

78

79

DneMeHTHI ChepUIeCKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie
KonrtponbHas padora "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 JIEMEHTHI"

80

[Inpamna. Buael nupamun. [IpaBunpHas
npamMuaa




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.

81 1
IIpaBunbHas npusma

82 [Ipsmoit napamienenunes, 1
MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo

83 Brimykisie MHOTrorpannuku. Teopema 1
Ditnepa
Brinykibsie MHOTOrpanHuKd. Teopema

84 Oiinepa. [IpaBunpHbIe U NOMYNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 KontposbHas padota "MHoOrorpaHHuku" 1

86 [ToHsATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuio mapamnenenurnena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIUX B OJTHOM 1
TUTOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE 1

93 Brrauciienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

95 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1

96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O06o0mmeHne 1 cucTeMaTu3aIus 3HaHUK 1




99 O06o001eHre u cucTeMaTr3aIs 3HaHUKA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosas koHTpobHas paboTa 1
102 O06o001eHre u cucTeMaTr3aIis 3HaHUKA 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
Jlara uudgposbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTopenue Temsl "CkansipHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpEeHuE TeMbl "Bbrunciaenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCcTBe"
4 [ToBTOpEeHUE TeMBbI "YpaBHEHHE MTPSIMOH, 1
IpoxosuIei yepes 1Be TOUKu"
5 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
IIPOrpaMMHUPOBAHHE
10 AHaJIUTUYECKHE METOABI pacuéra yria 1
MEXy NPSIMbIMH B MHOTOIPaHHUKAaX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria 1
MEXy TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSTHASA OT TOYKH J10 1




IUIOCKOCTHU B KOOpAHWHATaX

HaxoxzaeHue paccTossHUI OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxxaenue pacCTOSHUI OT TOYKHU 10
IJIOCKOCTH B TIPABUIIHLHON TUPAMHU/IE

15 Kontposbnas padota "AHamuTudeckas
reomerpus”

16 CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIC/IOB
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHbie TPSMBIE U TNIOCKOCTH:
napajuieNbHbIe CEUCHUS

20 [TapannenbHbie TPSMBIE U TUNIOCKOCTH:
pacy€r OTHOIIEHUM
[TapannensHbie MPsMbIE U TUIOCKOCTH:

21 YTIIBI MEXY CKPEIUBAIOIIUMUCS
MPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

99 TJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYISAPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

23 IJIOCKOCTH: TEOpPEMa O TPeX
MePIECHIUKYIIApaxX

24 [TeprieHIUKYIISIpHBIC TIPSIMBIC U




25

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOIIAAH

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIS
101 IeH, COOOPaKEHHSI TIOI00MS

26

IToBTOpenue: miomanu
MHOTOYTOJTEHUKOB, ()OPMYJIIBI JIS
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /TSI
TIoaael, COOOpakKeHHS ITO00MS

[Tnomamu cedeH it MHOTOTPaHHHKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKCHHSI TOT00MS

[Tnomaau ceyeHuii MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesnenunena

3anaun 00 yABOCHHUHU Ky0Oa, O KBaJparype
Ky0a; 0 TPUCEKITUH yIia
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHEIE C
00BEMOM TIPSMOYTOIHHOTO
napajuieNenuneaa

34

[Tpuknaguelie 3a1a4n, CBI3aHHBIE C




BBIYMCICHUEM 00bEMA MMpsAMOYI'OJIBHOTO

napajuiesienumneaa
35 O06BEM IPSIMOI TPU3MBI
36 CrepeoMeTpHUueCcKre 3a]a9u, CBSI3aHHBIC C
BBIUUCIIEHEM 00BEMOB MPSMOI TTPU3MBI
37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOIA TPU3MBI
Brruncnenme 00bEMOB TEIT ¢ TTIOMOIIIBIO
38 onpeaenéHHoro uurerpana. O0bém
HAKJIOHHOU MPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO
39 omnpeaenéHHoro uarerpana. Oobpém
T PAMH/TBI
40 dopmyna o0béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM
41 dopmyna 00béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM
42 CrepeoMeTpHUeCKUE 3a]1a9, CBSI3aHHBIC C
00bEMaMK HAKJIIOHHOW MTPU3MBI
43 CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
o0BEMaMK MUPaMUIbL
[Tpuknanueie 3ana4yn no reme "OOBEMBI
44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBI
45 WKJIAJHBIC 337291 TI0 TeMe BEMBI
IT "O6
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPaMHUIbI
16 [Ipumenenue o0bEMOB. Borunicnenue

pacCToAHUA A0 IMIIOCKOCTU




Kontponbhas padota "O0bEM

47 |
MHOTOTpaHHUKA
Hunuaapuyeckas MOoBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MMOBEPXHOCTHU

49 Munuuap. [Ipsmoii KpyroBou UIMHAP.
[Inomane MOBEpXHOCTH LUIUHAPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHHMYECKOU noBepxHocTu. Konyc

51 Ceuenune KOHycCa MIOCKOCTHIO,
napauieNbHOM MIIOCKOCTH OCHOBAHUS

59 Yceuénnslit konyc. M3o0paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MIOCTPOECHUEM CEYEHU HUIUHAPA, KOHYCa
CrepeomeTpuueckue 3aa4 Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
MTOCTPOCHUEM CEUEHUH ITUINHAPA, KOHyCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
IAHIPOM

58 [Ipuknagubie 3aa4n, CBSI3aHHBIE C
IAHIPOM

59 Cdepa u map




60

61

62

[epecedenue chepsl u mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTRIO. Bui u n300pakenue mapa

[lepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTen

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOit U MIapoM,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA MIIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)Ie
nmoxoous

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OrpaHHUKOB

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006beém mummHapa. Teopema 06 00bEMe
MPSIMOTO LIMJIMHJIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYca

74

75

76

ITimommaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa
CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C

BBIYMCIICHHEM 00BEMOB ITUIMHAPA,
KOHYca

[Ipuknagueie 3agaun mo teme "OO0bEMBI U
IJIOIIaAu TOBEpXHOCTEH Ten"

77

O0BEM mapa 1 IapoBOTo CEKTOpa.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUUecKre 3a/1auH,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CErMEHTa U IapoOBOTO
CEeKTopa

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
momaasio chepbl. COOTHOIICHUS MEXKTY
IJIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
MMOTOOHBIX TEIl

79

[TogoOHEbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mm.
CrepeoMeTpHUeCKHE 3319, CBI3aHHBIC C




80

BBIYHCIICHHEM 00bEMOB Tell U TUIOIIAAeH
IMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIbIX TEN"

81

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUS.
JIBv>keHust U paBeHCTBO Guryp. OOmime
CBOKWCTBA JBUKECHUI

82

83

84

Buapl 1BukeHMI: napaiebHbII
MIEPEHOC, IICHTPAIbHAS CUMMETPUS,
3epKajbHAsi CAMMETPHS, IIOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHUS

85

86

87

88

Kontponbnas padota "BekTops! B
npocrpaHcree”

Oo6o06maromiee noropeHue 11 noHATH 1
METO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[lapanienbHOCTh MPSAMBIX U MJIOCKOCTEN
B IIpocTpaHcTee”

Ob6o06maromiee noropeHue 11 noHATUH U
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIHMsI 3HAHMIA:
"Bekrops! B mpocTpaHcTBe"

O6o06maromiee nopropenue 11 noHATUH U
METO/0B Kypca reometpun 10-11




89

90

KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUIM:
"BexTopsl B mpocTpaHcTee”

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHUI:
"O06beM MHOTOTrpaHHUKA"

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

91

Oo6o6maromee nmoBTopenue 11 moHsTHH U
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyrJbix Ten"

92

O6o6mmatonee nopropenue 11 nonsruii u
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyIJIbIX TEN"

93

WroroBas koHTpoJsibHas paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 0600IIEHNE U
CUCTeMaTH3aIusl 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpEOMETPUH KaK
HAyKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HAayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIIEACTBUS W3 HUX NPU PEIICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPHEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEMN
74 KnaccudunupoBaTh B3aUMHOE DPACIOJOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYTPAHHBIA yroj, TpaHU IBYTPaHHOTO YIIIa,
7.5 pedpo IBYrpaHHOIrO yriia, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHHK, BBINYKIBIH W HEBBITYKJIbIHA
' MHOT'OT'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBUJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHUbl MHOTOIPaHHHMKOB (IMpamuaa, HOpU3Ma,
pSMOYTOJIbHBIN Mapasenenunen, Kyo)
KnaccudummpoBath ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHUS ISt
7.8 KJaccu(uKanuy (BBITYKIIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPAaBUIIbHEIC
MHOTOTPAaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TapauIeIeTTUTIE/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEUYSHUI MHOTOTPAHHUKOB, HCIOIB3YSI
' METOJI CJIC/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOAOM  CIIJIOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH
7.12 pEeIICHNH CTaHIAAPTHBIX MaTeMaTHYECKHUX 3aJad Ha  BBIYHCIICHUE
pacCcTOAHUN MEXIy ABYMs TOYKAMH, OT TOYKM O NPSAMOH, OT TOUYKUAO
IUIOCKOCTH, MEX]ly CKPEIMBAIOIIMMUCS MPSMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA aIrOpUTMaM, IPUMEHSAS HW3BECTHBIE AHAIUTUYECKHE METOABbI IpH

pelIeHNU CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHUCICHHE YIJIOB
MEXY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY MPSAMOM M IJIOCKOCTHIO,




MCKAY MJIIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIA/IM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nUpaMuia) ¢ TpPUMEHEHUEM (QOpPMYJ, BBIYHCISATH COOTHOIICHHS MEXIY
TUTONIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU 1TOI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATHUSAMU: CHUMMETPHUS B IMPOCTPAHCTBE, IEHTP, OCb U
' IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (HUTYPBI
W3Bnekarh, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(MOpPMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeacTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensaTh TeoMeTpudeckue (GakThl JUIS PEHICHHS CTEPEOMETPHUYCCKHX
7.17 3a7a4, MPEANOJararliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
MIPUMCHCHHUS 33JIaHbI B IBHOU (hopMe
718 [IpumensTh mpoCTeilline MpOrpaMMHBIE CPEACTBA UM AJIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKIX 3a]1ad
719 [TpuBOIUTE TpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUpPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOTYYCHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEabHBIC
CUTYaIl{ ¥ MPUMEHSITh U3y4EeHHBIC TTOHITHS B MPOIECCE IMMOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYITHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallMd Ha S3bIKE TEOMETPUH, HCCIEA0BAaTh MOCTPOCHHBIE MOJEIU C
UCIIONIb30BaHUEM T€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemiate ~ MpakTUYeCKHe  3a7aud,  CBSA3aHHBIE C  HaXOXJICHUEM
TEOMETPUUECKUX BEITHUNH
11 KIIACC
Kon .
IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJjbTara
6 ['eomerpus
OnepupoBaTh MOHATHIMH: HUIUHAPUYECKAs] MOBEPXHOCTb, OOpa3yrolne
6.1 MWIMHIPUYECKON TIOBEPXHOCTH, IMIIMHIpP, KOHUYECKash TOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJT BPAICHHSI
6.4 KnaccudunupoBaTs B3auMHOE pacnoyiokeHne chepbl U IIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIApOBOH CII0H, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI081, IIIAPOBOM CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




TEOMETPHUECKUX TeIl C MPUMEHEHUEM POopMYyTT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OTHMCAaHHBIN OKOJIO cdepbl, chepa, BIHCAaHHAS B MHOTOTPAHHUK WJIA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXIY IIOMAASIMK TOBEPXHOCTEH M 00bEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxaTs u3yyaemble (GUTYphl OT PYKH M C TIPUMEHEHHEM IPOCTHIX
YEpTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKHU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTh CEUYCHHS TEl
BpalleHUs

W3Bnekarb, WHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh WHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumensTb reomeTpuueckue (QaxKThl ISl PELICHHS CTEPEOMETPHYECKHUX
3aja4, MPEINoaraloliuX HECKOJIbKO IIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B ABHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMOnHATE OEHCTBUS CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BGKTOpa Ha 4YuCIiIo, O6T)$[CH$ITI), KaKuUMH CBOﬁCTBaMH OHU
o0JazaoT

HpI/IMeHHTB IMPpaBUJIO MMapaJiICJICITUIICaAA ITPHU CII0OKECHUNU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA, YI'OJl
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroll
MEXJy BEKTOpaMH, CKaJISIpHOE IPOU3BEACHUE, PACKIIaJbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOpAMHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOJA

6.20

Pemrate 3amauM Ha [0Ka3aTEILCTBO MATEMATHYECKHX OTHOIIEHUA U
HaXOXXJICHWE TEeOMETPHYECKUX BEIWYUH IO 00pa3laM WIH aJrOpUTMaM,
MPUMEHSS ~ W3BECTHBIE  METOABI  TNPU  PENICHWW  CTaHJapTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

[IpuMeHATs mpocTEHIIME INPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUUECKHX 3a1a4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKU3HH, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3HPOBaTh pealbHbIE




CUTYyallMd ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTHu4ecKu cHopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHHUEM
F€OMETPUUYECKHUX BEJTMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonaTue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€e pacnoio;keHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsmbele. IlapauienpHOCTP MHPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MNapajUIeJbHBIX IulocKocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenune,
IIOCTPOCHUE CEUECHUN

HepHeHI[I/IKYJ'ISIpHOCTI) pr[MOfI N IUIOCKOCTU: MNEPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE NapaJlIebHbIE U MEPIEHIUKYISPHBIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTH MPAMON M MIJIOCKOCTH, TEOpPEMa O MPSIMOM MEepPHEHIUKYISIPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXIY MPSAMOU U MIOCKOCTBIO, IBYTPAHHBIN
YToJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIUs (HUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3MblL. [lapannenenumnesn, NpsMOYTOJbHBIN Mapajijiesienunes u
ero cpoiictBa. [lupammna: N-yrosnbHas nupamua, TpaHU U OCHOBAHHWE MHUPAMUIBL,
OOKOBas W TOJIHAs MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YCEUYE€HHas MUpaMHJa.
OnemeHTHl Npu3Mbl M nupamuiabl. [IpaBWiIbHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs I[HpaMHIA,
npaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IIPAaBWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IMIIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMujax, Mapajuielenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue »1€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IOJTHOMW MOBEPXHOCTH MPSIMOMN MPU3MBI, TUIOMIAh OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOM TIpu3Mbl. [11o1mans 60K0BO# MOBEPXHOCTH U
MOBEPXHOCTH MPABHJIBHON MHPAaMUJIbI, TeOpeMa O IUIOMAANd YCEYEHHOW MHpPAMHUIBL.
[Tonsitue 06 00bEMe. OOBEM TUPaAMUIBI, TPU3MBI

1.7

[TomoOnbIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolIue MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHME W BepIIMHA, 0oOpasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBas IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, Juamerp, IUIOMaab MOBEpXHOCTU ceprl. Bzaumuoe
pacnosnoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BMcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Napaiesienunena u cieactsus u3 He€. O0BbEM UIMHIPA, KOHYCA.
O06BeéM mapa u riomazab chepst

6.7

6.8

6.9

6.10

[Tono6uslie Tena B mpoctpancTBe. COOTHOLIEHUS MEX/y TUIOMIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M MEPHEHIUKYISIPHO OCH), CEUYEHUS KOHyca
(mapasuiebHOE OCHOBAHHIO M IIPOXO/AIIEe Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B npocTpaHCTBE. CIIO)KEHHE U BBIUMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenumnena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreitimne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BpIUMCIEHUE YITIOB MEXKIAY MPSIMBIMA M IUIOCKOCTSMH.
KoopaynHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenue Merogamm J0Ka3aTenbcTB, aNrOpPUTMAMM pELIEHUs 3ajad;
yMeHue (GOpMyIHpOBATH W ONEPHUPOBATH MOHATHIMH: ONpEACITICHHUE,
aKCUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, NPHU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS MPHU PELICHUU 3a/]]a4, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUW; YMEHHE  OIEepUpPOBATh
MOHSTHSMM: MHOKECTBO, TIOJMHOKECTBO, OINEpalMy HaJ MHOXKECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U IPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSAMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3IMnYHBIMU COCOOAMM; MCIIONB30BaTh Tpadbl MpU

peHICHUN 3a1a4

VYMeHne onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHCIIO, LEN0E YHUCIIO,
CTENeHb C IeJIbIM MTOKa3aTeseM, KOPEeHb HaTypaJbHOM CTENEeHH, CTENEeHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEWCTBUTEIbHBIM INOKA3aTEIIEM,
jgorapudm Uucaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJIO, pallMOHAJIbHOE 4YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINNA 001N
JenuTeNh W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
pellIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBITIOJIHATH BHIUMCIICHUE 3HAUCHHUH U IpeoOpa3oBaHuUs
BBIPOKEHHN CO CTETNEHSAMH M Jiorapudmamu, npeoOpazoBaHus APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUM; yMEHHE  ONEpPUpPOBaTh  IOHATUSAMHU:

MOCJICIOBATEIBHOCTD, apu(MeTHYeCKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YyOBIBarOIlas TIeOMETpHUYECKas IIporpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEILHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEKYppPEeHTHBIX (hOpMyJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILIEKCHOE
YUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckasi); yMeTb
NPOU3BOUTH apu(METHUECKHE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pEILIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETpPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPELICHHS MaTeMaTHYECKUX

3a]a4 U 3a]a4 U3 pa3IuvHbIX 00JacTeil HayKu U peaslbHOM JKU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUM, KCTpeMyM (yHKLIMH, HauOoJiblllee U HAaWMEHBIIEEe 3HAYCHHS
(GyHKIMU Ha MPOMEXKYTKE, HenpepbIBHas (DYHKIIHMS, aCUMIITOTHI rpaduka
byHKIMM, TiepBas U BTOpasl MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICI TNPOU3BOIHOM, TepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHUE
BBIUNCIIATh  NPOM3BOJAHBIE  CYMMBI, INPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh ypaBHEHUE KacaTeIbHOW K Tpaduky
(GyHKIMU; YMEHHME HAaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIENOBaHMS (PYHKIIMA,
HaXOJUTh HaAuOONbIINE W HAaUMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOT'OWIEHOB C MCIIOJIB30BAHUEM almapaTa MaTeMaTHYecKOro
aHaIM3a; MPUMEHATh IMPOU3BOAHYIO ISl HAxXOXKIACHMS HAWIydLIEro
pelIeHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H

bu3MUYeCKUX 3a7a4ax; HAXOAUTh TUIOMATU U OO0BEMBI PUTYpP C MTOMOIILIO




HHTCrpaga, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOrO MOACIHUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHas (YHKIUA,
KOMIO3UIUs (DyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTu4yHas QYHKIUS,
pauMoHanbHas (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKunu, oOpaTHBIE TPUTOHOMETPHUYECKUE (YHKIWH, MOKa3aTelbHas |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCIOJIb30BaTh Tpa(UKK Uil U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 33734y W3 JAPYIHX YYeOHBIX NPEAMETOB W 3a/ad U3 peallbHOU
KU3HHM; BbIpaXaTh (OpMyJaMH 3aBUCHUMOCTH MEXAY BEJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (yHKUMHA U pEelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbBIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JaCTH YNpaBJICHUs JIUUYHBIMU U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAXKEHUS, ypaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIEINOBATH IIOIYYEHHOE pELICHUE U
OLIEHMBATh MPaBAONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlE CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHdecKoe, MeIHaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHue H3BJIEKaTh, UHTEPHPETUPOBATH
UH(OpMaLKIO, PEJCTABICHHYIO B Ta0lMIaX, HA AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHBIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpamMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/OB U AJIEKTPOHHBIX CPEICTB; rpauuecKu Mccae10BaTb COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM pacceMBaHUs U IMHEHHON perpeccun

YMeHue omnepupoBaTh MNOHATHUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH




BEPOSTHOCTh C HCIIOJIB30BaHUEM TpapUUecKX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSTHOCTH, Gopmyny bepHymnn, komMmOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEepUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, pAaCHpelesieHHe BEPOSTHOCTEH,
MaTeMaTUYeCKOe OXKUAAaHWE, IUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BEJMYMHBI, (QYHKIMMA  pacOpeleNieHuss U IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBLHOTO PAaCIpE/IeIeHH; YMEHNE
UCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACTIpPEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMI; YMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMCHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIIO  TNEPeCTaHOBOK, OuHOM  HpIOTOHA;  yMEHHUE  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUSAMHU: TOYKA, TMpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIa, IDIOCKUI YIoJl, IBYTPaHHBII
YIoJI, TPEXTPAHHBINA YTOJI, CKPEUIMBAOIIUECS MPSAMbIC, NapaJUIETbHOCTh U
MEPIECHAUKYISIPHOCTh TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMpsSMBIMH,
YroJl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUJIOCKOCTAMHU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOSHUE MEXAY IIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh MPHU PEUICHUU
3aa4 u3yuyeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTHYECKUE
MOJEIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUNA U BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IJIOWAAb (GUTYpbl, 00BEM (UTYPHL,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHus, LWIMHIpP, KOHyc, map, cdepa, miomians chepsl, IUIOMmaib
MIOBEPXHOCTU NHMPAaMHbl, MPU3MBI, KOHyca, LWIMHIApPA, O00BEM KyoOa,
IPSIMOYTOJIBHOTO ~NapajUlefienuneaa, MNUpPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napaujiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacamomascs cdepbl, IWINHIPA, KOHYCAa; yMEHHE CTPOUTH CEUCHHE
MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAIICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHupoBaTh ONpeAeIeHU U3y4aeMbIX (UTyp, BBIIBUTATH TUIIOTE3bI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH W B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe TMOMO00MS, TONOO0HBIE (QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (UTYpPHl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECKHE OTHOUICHUS TIPH
pELICHUH 3aJa4; HAXOJUTh TEOMETPUYCCKHE BEIMYUHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YUIeOHBIX MPEIMETOB U
U3 peaJbHOM KM3HM;, YMEHHE BBIUHCIATH T'€OMETPUYECKUE BEIUYMHBI
(mHa, yrom, IUIOMIA[b, OOBEM, IUIOMIAb TOBEPXHOCTH), HCHOIB3YS
u3ydyeHHble (QOPMYJIBI U METOJbl, B TOM YHWCIIE: IJIOIIAAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
NPSMOYTOJBHOTO TapajieNenunena, TUPaMUAbI, TPU3MBI, [TUIUHIIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00BbEMOB MOJIOOHBIX QUTYp

12
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VYmenune ONCprUpOBaATh MHOHATUAMU: MPAMOYTOJIbHAA CUCTEMAa KOOPAHHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIMHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKeHHWE BeKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHHUE, YIrOJI MEXIy
BCKTOpaMH; YMCHHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)II/IHaTHBIfI METO/

JAJI pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/ia4 JpYTHUX y‘-IC6HLIX npeaMCcTOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT TS PEIIeHU 3a]1a4H; TOHUMaHUe
3HAYUMOCTH MaTEeMAaTUKU B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHWE paCIlO3HaBaTh IPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MATEMAaTHUECKUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 Uucna v BeIYUCICHUS

11 Hatypanbhblie u nenbie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ palluoOHalIbHbIM IoKa3aTeseM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm umcna. [lecaTndynble U HaTypaibHbIe JOrapupMbl

JeiicTBuTtenpHble uucia. ApupMeTHYecKHe oONepalud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, PaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUIN

1.9 KommuiekcHbie uncia
2 VYpaBHeHUs U HEpaBEHCTBa

2.1 Lenbie n 1poOHO-paIOHANBHEIE YPaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 TpuronomeTpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenblie n 1poOHO-palOHANbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHU M HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Matpwuiia CUCTEMBbI TUHEHHBIX ypaBHEHUN. OnpeaenuTe b MaTPHIIbI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIHN
OO6nactp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXYTKE
33 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHanusa
4.1 [TpousBonHas Gpynkiun. [Tpon3BoaHbIe SIEeMEHTAPHBIX HYHKLINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs. (QYyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus. 10 — 11 kiaccsl : yueb. aiis o61eo0pa3oBar.
yupexaeHuit : 6a3oBbiid 1 poduit. ypoBuu / C. ATaHacsH,

B. ® . byry3os, C. b. Kagomues u np. M. : [Ipocsemenune, 2022.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

* 'eometpus. [Toypounsie pazpabotku. 10-11 knaccsl : YuebHoe nocodue ais
obmreoOpazosar. opranuzanuii / C. M. Caaksn, B. ®@. byty3os. M. :
[Ipocsemenne, 2022.

* 'eometpus. 10-11 knaccsl. KonTponsHbie padotsl / Muenckas M.A. M. :
[Ipocsemenne, 2022.

* 'eometpust. Junaktuueckue marepuansl. 10 kimacc / b. I'. 3uB. — 10-e uza. — M.
: [IpocBemienue, 2021. — 159 c.

* [Toypounsie pazpabotku no reometpun: 10 kmacc / Coct. B. 5. Sposenko. —
M.: Bako, 2020. — 304c.

* 'eometpus. unaktuueckue marepuansl. 11 knacc / b. I'. 3uB. — 10-e uza. — M.
: [IpocBemienue, 2021. — 167 c.

* [Toypounsie pazpabotku no reometpun: 11 kmace / Coct. B. . Sposenko. —

M.: Bako, 2020. — 315c.



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://mccme.ru/ru/

https://skysmart.ru/

https://yaklass.ru /

https://edsoo.ru/

https://resh.edu.ru/
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