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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIEYUBAET BO3MOXHOCTh U3yYEHUS TUCIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPKIACHUM MpPU PEIICHUHA T€OMETPUUECKHUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeU(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX UIS YCIEUTHOTO MPO(hecCHOHATBHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSI:

pacimpeHe MpeACTaBlIeHUsI 0 TEOMETPUU KaK 9acTH MUPOBOUM KyJIbTYpHI
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXAIOIIEro MUpPa, 3HaHKWE MOHATUIHOTO anmnapara o paseiy
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dbopMupoBaHre  yMEHHS  BIAACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHUE MX NPUMEHATb, YMEHUS JIOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, (pOpMHUpPOBAHME MOHUMAHUS POJIM AKCUOMATUKH IIPU
IPOBEJICHUM PACCYXACHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAMH JI0Ka3aTEIbCTB M aJITOPUTMOB
pellieHusl, YMEHUSI HX MPUMEHSTh, MPOBOJIUTH IOKA3aTENIbHbIE PACCYKICHUS B
XO/I€ PeLICHHs CTEPEOMETPUUECKHX 3a/]1a4 U 33]1a4 C MMPAKTUUECKUM COZEepKaHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE HHTEIUICKTYAJIIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATh IMPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNH MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHEe «yMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM yueOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO IO
CoJIep KaTeNIbHBIM JIMHUSAM, HO U 1O Tojam oOydenus. ConepikaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
MpOTrpaMMBbl, pacrlpeiea€HHbIM 10 ToJaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyYalolUXCsl, paciupss U yriayomss
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIAIONIeH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYaIOIMUXCS K MPOAOJDKEHHUIO HW3YYECHHS MaTeMaTHUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o0uM 1 IpoecCHOHaTLHBIM 00Pa30BaHUEM.

Ha wusyuyenue yueOGHoro kypca «l'eomerpusi» Ha yriayOJE€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TOHATHUSI CTEpEOMETpUH. Touka, mpsiMasi, TIOCKOCTh, MPOCTpaHCTBO. [loHsTHE 00 akcHMOMATHYECKOM
IIOCTPOCHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anmHO€e pacnosiokeHne NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapAJUIEIIbHBIE U CKPEIUBAIOIINAECS TIPSIMBIE.
IIpu3Haku ckpelmuBaromuxcs npsaMbIx. [lapamienbHOCTh NPAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE: MapAJLIEIbHbIE IIPSAMBIC
B IIPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX MPSAMBIX, NAPAJIIEIBHOCTD NPAMON U IIOCKOCTH. [lapaiuiensHoe U LEHTpaIbHOE
IPOEKTUPOBaHKE, N300pakeHue ¢uryp. OCHOBHBIE CBOMCTBA MapajljIeIbHOIO MpOeKTUpoBaHus. M3o00paxenue puryp B
[apajuIeIbHOM TPOEKLUMH. YTJIbl C COHAINPABICHHBIMM CTOPOHAMH, YrOJd MEXKIy INpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEH: IapajulesIbHBIE IUIOCKOCTH, CBOMCTBA IAapajUIeNbHBIX ILTIOCKOcTel. [Ipocrenmme
IPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPA3p, NapajuleIenuIe]l, TOCTPOCHUE CEUEHUH.

[leprieHIUKYJISAPHOCTD NPAMOU U IIJIOCKOCTH: IIEPIIEHANKYJIAPHBIC IIPSAMBIE B IIPOCTPAHCTBE, MPSMBIC I1APAIIICIIbHBIC
U TEPIEHANKYJISPHbIE K IUIOCKOCTH, NPHU3HAK MEPNEHAUKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpPEMA O MPAMOU
MEPIEHNKYJIAPHOU TIIOCKOCTU. OpTOroHaIpHOE NPOEKTUpOBaHKe. [IepreHnuKyIsip U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH
70 IUIOCKOCTH, PAacCTOSIHME OT NPSIMOM JI0 IJIOCKOCTH, MpoeKuus (Urypsl Ha IUIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPU3HAK MEPHEHANKYIISIPHOCTH IBYX IUIOCKOCTEN. Teopema o0 TpEX NepneHINKyIApax.

VYTriabl B IPOCTPAHCTBE: YIOJI MEXKIY NMPAMOUN U TJIIOCKOCTBIO, ABYTPAHHBIN yTOJl, JUHEUHBIA yTroa ABYTPAaHHOTO yIija.
TpéxrpanHblii © MHOTOrpaHHbIe€ yribl. CBOMCTBA INIOCKUX YIJI0B MHOTOTPAHHOTO yria. CBOMCTBA IJIOCKUX U IBYTPaHHBIX
YTJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOIO YIJIA.

MHororpaHHuKH

Buasl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas npusma, npsiMas U HaKJIOHHAs IPU3MBIL,
OOKOBasi M TMOJHAas MOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, NpsSAMOYroJIbHBIA Napajlielenunes] W €ro CBOMCTBA.
Kparuaifime mnyT Ha MOBEpPXHOCTH MHororpaHHuka. Teopema Oiinepa. IlpoctpanctBenHass Teopema Iludaropa.
[Tupamupa: N-yrosnpHas nupamuia, NpaBuibHas U yceu€HHas nupamuibl. CBoiicTBa pédep 1 OOKOBBIX IpaHel MPaBUIIbHOM



nupaMubl. [IpaBuiibHBIE MHOTOTPAaHHUKHU: MpPaBUIbHAA NpHU3Ma M IpaBHIIbHAS MHPAMUJA, MPAaBUIbHAS TPEYroJibHas
nupamMyzia ¥ TMpaBUIBHBIN TeTpadnp, kyO. IlpeacraBieHre O MpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadJp, OACKAdAp H
MKOCA3IP.

Brruncnenue 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, muaroHanu, yribl. [lmomaas G0KOBOW MOBEPXHOCTH M IMOJIHOM
MOBEPXHOCTU MPAMOW HPU3MBI, IJIOMIAJb OCHOBAHMW, T€OpeMa O OOKOBOW MOBEPXHOCTH MpsMou mpusMsbl. [lmomans
OOKOBOI MOBEPXHOCTU U TTOBEPXHOCTH MPABUIILHON MUPaMUbl, TEOPEMa O MIIOMIAAN YCEUEHHON MUPaAMUJIBI.

CumMeTpusi B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUM MPABUIbHBIX MHOTOTPAaHHUKOB. CHMMETPHUS B MPABUIBHOM
MHOTOTPAaHHHKE: CHMMETPHS MapajulesIenune a, CAMMETPHS IPABUIIBHBIX PU3M, CHMMETPUS TPABUIIBHOW MUPAMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI KOJUIMHEAPHBIE,
COHAIIPaBJICHHBIC U MPOTUBOIIOJI0KHO HAIPABJIICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOPAMMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha 4yucio. CBOMCTBA CIIOXKEHUS BEKTOPOB.
CBoOMCTBa YMHOXEHUSI BEKTOpa Ha uncio. [IoHsTHEe KoMITTIaHapHBIE BEKTOPHI. [[pU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. TeopeMa O pas3IOKEHHH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. lIpsMoyronbHas
cUCTEMa KOOpAMHAT B InpocTpaHcTBe. KoopauHaTel BekTopa. CBs3b MEXAY KOOpAMHATAMU BEKTOPA M KOOpPAWHATaMU
TOYEK. YTOJI MEXKy BeKkTopamu. CKasipHOE MPOU3BEIEHUE BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[TonsiTus: TUAMHAPUYECKas MOBEPXHOCTh, KOHMYECKAsi MOBEPXHOCTh, cepuueckas MOBEPXHOCTh, 0Opa3yrolue
noBepxHocTed. Tena BpaleHus:: MUIUHAP, KOHYC, YCEUEHHBINH KOHYyC, cdepa, map. B3anmuaoe pacnonoxkeHue chepsl u
TUTOCKOCTH, KacaTeJabHasl IIIOCKOCTh K cpepe. M3o0paskeHne Ten BpalieHnus Ha IUIOCKOCTH. Pa3BEpTka nUaMHApa U KOHYca.
CummeTtpus cepsl 1 mapa.

O6béM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MPSIMOYTOIHHOTO TAPATIJICIICTIUIIEIa U CIICCTBUS U3
He€. OO0BEM MpsAMON M HAKJIOHHOW TTPU3MBI, IIIMHIPA, MUpaMUbsl 1 KoHyca. OO0bEM 11apa U IMapoBOTO CETMEHTA.



KoMOuHanuu ten BpaiieHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B IWUIMHJP, OMKMCAHHAS OKOJIO IWJIMHApA.
[lepeceuenue cdepsnl u 1mapa ¢ mwiockoctbio. Kacanue mapa u chepsl miockoctsio. [loHATHE MHOTOrpaHHHUKA, OTIMCAHHOTO
0K0J10 cdepsl, chephl, BIUCAHHOW B MHOTOTPAaHHUK WJIU TEJIO BPAILICHHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYca, Mmiomaab cgepsl u e€ yacteid. [lomobue B mpoctpanctse. OTHOIIEHUE
00BEMOB, TUIONIAACH TMOBEpXHOCTEH MOAOOHBIX ¢uryp. IlpeoOpaszoBanne momoOusi, romoteTws. PemieHune 3amad Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHHi! MHOTOTPaHHUKOB W TEJ BpALIEHUS: CEUCHUS IWIIMHJpa (TMapauiebHO U MEePHEHIUKYISIPHO
OCH), CEUYCHHsI KOHyca (ITapauiebHbIC OCHOBAHUIO M MPOXOIAIINE Yepe3 BEPIIUHY), CEUCHUS IIapa, METOABI TTOCTPOCHUS
CEUEHUI: METO/] CIIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHNS, METO/] TIEPEHOCA CEKYIIEH MIOCKOCTH.

BeKTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpanctBe. Onepanuu Haja BeKTopamu. BekTopHoe yMHOKeHHE BEKTOpOB. CBONCTBA BEKTOPHOIO
yMHOKeHus. [IpsMoyronpHasi cucreMa KoOpaAMHAT B mpocTpaHcTBe. KoopaunaTel BekTopa. Pasznoxkenue BekTopa IO
6a3ucy. KoopamHaTHO-BEKTOPHBIN METOI IPH PEIIICHUN TEOMETPUICCKUX 3a1a4.

JIBH:KEHHSI B TPOCTPAHCTBE

JIBwkenus mnpoctpanctBa. OtoOpakenus. [[BwxeHus u paBeHcTBO Quryp. OOmme cBoWcTBa NBIKeHMA. Bumb
JIBIDKEHUN: TMapauleNIbHbIA TEePEHOC, IEHTpalibHAs CUMMETpPHUs, 3€pKajbHas CHUMMETPHUs, TOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O KYPCA «TEOMETPUS» (YTJIYBJEHHBIHN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xknanckoe BOCIUTAHME:

c(hOPMHPOBAHHOCTh TPAKIAHCKON MO3ZHUIIMKA OOYYAIOIIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO
oO0111ecTBa, MPEJCTABICHHE O MAaTEMaTUYECKUX OCHOBaX (DYHKIIMOHWPOBAHUSI PA3IMYHBIX CTPYKTYp, SIBICHHM, IPOLIECAYP
TPaXKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHUE B3aMMOJECHCTBOBATh C COLMAJIbHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX (YHKIIUSIMHU ¥ HA3HAYCHUEM;



2) naTpUOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakAaHCKOW WIEHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U HaCTOAIIEMY POCCUMCKOMN
MAaTE€MAaTUKH, IIEHHOCTHOE OTHOLICHHE K JOCTHUXKEHHUSIM POCCHUHWCKHX MaTEMaTUKOB M POCCUHCKONW MaTeMaTH4YeCKOM
IITKOJTBI, MCTIOJIb30BAHME 3TUX JOCTHIKEHUH B APYTUX HAyKax, TEXHOJIOTHUAX, cPepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUICKOr0 Hapoja, chopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO
MOBEJICHUSI, CBSI3AaHHOTO C IPAKTUYECKUM INPHUMEHEHHEM JIOCTHXKEHUM HAYKU W JIESITEIBHOCTBIO YUYEHOTO, OCO3HAHHE
JMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKJIIOYAs ACTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
pelIeHUM, pacCyK/IeHUH, BOCIPUUMUYUBOCTh K MATEMAaTUYECKUM aCTEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) puzuveckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMAaTHUUYECKHUE 3HAHUS B MHTEpecax 370pOBOro U Oe3omacHoro obpasa
JKW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (30pOBOE MUTAHHWE, COATIAHCHUPOBAHHBIN PEKUM 3aHATHN U
OTHbIXa, perynsapHas Quanueckas axKTUBHOCTH), (U3UYECKOE COBEPIICHCTBOBAHHWE TMPU 3aHATHIX CIOPTHUBHO-
03JI0pPOBUTEJILHOU JIEATEIBLHOCTHIO;

6) TpyaoBoe BocniuTaAHUE:

TOTOBHOCTh K TpPYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOUS, MHTEpeC K pazinuHbiM cdepam mnpodeccuoHaaIbHOM
NEATEeIIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOM M €€ MPUIOKEHHUSIMHU, YMEHHUE COBEpINATh OCO3HAHHBIA BBHIOOP Oyayiieit
npodeccu U peann3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYECKOMY
0o0pa3oBaHHIO M CcamM0O00Opa30BaHUIO Ha MPOTSHKCHUH BCEH JKM3HU, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 3a/1a4 MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh DKOJOTUYECKOW KyJIbTYpbl, MMOHUMAaHUE BIUSHUS COLMAIBHO-DKOHOMUYECKHX TMPOIIECCOB Ha
COCTOSIHUE TIPUPOIHON M COIMAIIBHON CPEeJbl, OCO3HAHUE TII00aTBFHOTO XapaKTepa IKOJIOTHUYECKUX MPOoOIeM, OpUEHTAITUS
Ha MIPUMEHEHNE MaTeMaTUUECKUX 3HAHUM IS pelieHus 3a7a4 B 00JIaCTH OKPY>KAIOIIEeH Cpe/ibl, INTAHUPOBAHUE TTOCTYIIKOB
U OIIEHKH MX BO3MOXHBIX IMOCIEICTBUM I OKPYXKAIOIIECH CpeIbl;



8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPaKTUKA, MOHUMAaHHME MaTeMaTHYeCKOM HaykKH Kak cdepbl 4YeIOBEUECKON JIeITeIIbHOCTH, ATalloB €€ pa3BUTHS H
3HAYMMOCTH JIJIsl pa3BUTHUSI IMBUIN3AIINY, OBJIAJCHUE SI3bIKOM MAaTeMaTUKH U MaTEMaTUYECKOW KyJIbTypOl KaK CpeCTBOM
MO3HAHUSI MHUPA, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U HCCIEI0BATENBCKYIO NESITEIbHOCTh WHAWBUYATbHO U B
IpyIIIe.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble jioruyeckue aeiicTBuUsI:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMaTHYECKUX OOBEKTOB, TIOHSITHH, OTHOIICHHH MEXTY
MNOHATUSAMHU, (HOPMYIUPOBATh OIPEACIICHUS] TOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIA TMpPHU3HAK KilacCUpUKAIIIH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POpMYyITUpOBaTh U MPEeOOPa30BBIBATH CYXKJIEHUS: YTBEPJIUTEIbHBIE U OTPUIIATEIIbHBIC, CAMHUYHbIC,
YaCTHBIE U 00IIKE, YCIOBHBIC;

BBISIBIIAT MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOpEYMs B (paKTax, MAHHBIX, HAOTIOACHUSIX U
YTBEPKJICHUSIX, TIPEIaraTh KPUTEPUH TSI BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTUBOPEUHH;

JenaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HMHAYKTUBHBIX YMO3AaKIIOYCHUH,
YMO3AaKJIFOUECHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIPHO JIOKA3aTeIhCTBA MATEMATHYECCKUX YTBEPXKIACHUH (TIpAMBIE W OT MPOTHBHOTO),
BBICTPAaWBaTh apTyMEHTAITUIO, TPUBOJIUTH MMPUMEPHI 1 KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHUS M BBHIBOBL

BBIOMPATH CMOCOO permieHusl yueOHOUW 3amadyu (CpaBHUBATh HECKOJIBKO BapHMAHTOB pEIICHUS, BHIOMpaATh HanOoiiee
MOIXO/ISIIINAN ¢ y4ETOM CaMOCTOSTEIILHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBhbIe uccieaoBareabCKHe AeiicTBUA:



HCITI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOMPOCHI, (DUKCUPYIOIIHE
NpOTUBOpEYHE, MpOOJieMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMUPOBATh THUIOTE3y, APryMEHTHPOBATH CBOIO
MO3UIIMI0, MHCHHE;

IPOBOJUTH CaMOCTOSATEIBHO CIUIAHMPOBAHHBIA HKCIEPHUMEHT, HCCIIEIOBAHHE IO YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 0OBEKTa, SIBICHUS, MPOIECCA, BHISIBICHUIO 3aBUCUMOCTEN MEXK1y 00bEKTaMHU, ABICHUSMHU, IPOIECCAMU;

CaMOCTOATENbHO  (OPMYIUPOBATH OOOOIIEHUST W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO HAOJIOJCHUS,
UCCJIEIOBAHMUSI, OLIEHUBATH JOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB, BRIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE MPOIECCA, a TAKKE BBIABUTATH MPEINOJIOXKEHUS O €r0 Pa3BUTHUU B HOBBIX
YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATD Je(hUIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha BOMPOC U JIJISl PEIICHUS 3a/1a4H;

BBIOMpAaTh HMHGOPMAIMIO W3 HUCTOYHHUKOB PA3JIMYHBIX THUIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U
MHTEPIPETUPOBATh UHPOPMAIUIO PA3TUYHBIX BUJIOB U (POPM MPEICTABICHUS;

CTPYKTYpUpPOBaTh MH(OPMALIUIO, TPEACTABIATh €€ B pa3IM4YHBIX (POpMax, UILUTFOCTPUPOBATH IpadUUECKH;

OIICHUBATh HAJAEKHOCTh HH(OPMAITUHU TIO CAMOCTOSTEHHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (QOPMYJIMPOBATh CYXJCHHUS B COOTBETCTBUM C YCJIOBHMSMHM U LEISAMM OOIIEHUS, SICHO, TOYHO,
I'PAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTAX, JaBaTh IIOSICHEHM 110 X0y PELICHUS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbl, MpoOJIeMbl, peuniaeMoil 3aaauu,
BBICKa3bIBaTh UJEH, HALICJIEHHBIE HA TIOMCK PEUIEHUs, CONOCTABISATh CBOM CYKIECHHUS C CYKICHUSMH IPYTHX YYaCTHUKOB
nuanora, oOHapyXMBaTh pa3iMude M CXOJCTBO IMO3ULKN, B KOPpPEeKTHOU (opme (OopMylIHpoBaTh pa3zHOTrIacHs, CBOU
BO3PAKECHMUS;

NPEACTABIATh PE3YyJbTaThl PELIECHUS 3a/Jayd, HKCIEPUMEHTA, UCCIEIOBAHUS, MPOEKTA, CAMOCTOSITEIbHO BBIOMPATH
(dbopmar BBICTYIUIEHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEN ayIUuTOPHUH.



PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIE JeHCTBUS

Camoopranusanus:

COCTaBIISATh IUIaH, AJTOPUTM PEIICHHS 3aJlauyd, BBIOMpATh CIOCOO pEIICHUS] C YUYETOM HMEIOUIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEU, apTyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MHGOpMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJICTh HABBIKAMU TIO3HABATEIHHON pe(dIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUA W MBICIUTEIBHBIX
MPOIIECCOB, MX PE3YyJbTATOB, BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAaMOKOHTPOJI MpoIlecca M pe3yJibTara pelieHUs
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPH PEIICHUH 33]]a4H, BHOCUTbh KOPPEKTUBHI B JICSITEIILHOCTD Ha
OCHOBE HOBBIX 00OCTOSATENBCTB, JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa AW U YCJIOBUSIM, OOBSICHATh MPUUYUHBI JOCTHIKEHUS WU HEIOCTHUKEHUS
PE3YyIAbTATOB JIEITEIHLHOCTH, HAXOUTh OITMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHONW W WHIUBUAYAIbHOW pabOThl MPHU PEIICHUU y4eOHBIX 3ajad,
MPUHUMATh 1I€7h COBMECTHOHM JESTEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pPabOThI, pacrpencisTh BUIbI
paboT, TOroBapuBaThCs, 00CYKAaTh MPOIIECC U PE3YbTaT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B TPYMIOBBIX (opmax padoThl (0OCYXIEHHS, OOMEH MHEHHM, «MO3rOBbIE IITYPMbD» U HHBIC),
BBITIOJIHATH CBOIO YacTh PabOThI U KOOPJIMHUPOBATH CBOM JIEUCTBHS C IPYTUMU YJIEHAMH KOMAaHJIbI, OIIEHUBATh KAa4€CTBO
CBOETO BKJIaJla B OOIIMN TPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI
1. Oco3HaHue 3HaYEHUSI MATEMATUKHU B TOBCEIHEBHOM JKU3HU YEIIOBEKA;
2. ®opMHUpOBaHME TMPEACTABICHUI O MaTeMaTHKE KaK O METOJ€ IMO3HAaHUS JIeWCTBUTEIbHOCTH, MO3BOJISIIOIIEM

OMKCHIBATH U U3Y4YaTh PEAIbHBIE IPOLECCHI U SIBICHMUS:
® OCO3HAHUE POJIM MATEMATUKH B pa3BUTUU Poccuu u mupa;

® BO3MOXHOCTbH IPUBECTU NPUMEPHI U3 OTEUECTBEHHON U BCEMUPHOW MCTOPUM MATEMAaTUYECKUX OTKPBITUUN U
MX aBTOPOB.



3. OBnaseHHe TEOMETPUUYECKUM SI3BIKOM; Pa3BUTHE YMEHUS UCIOIb30BATh €TO0 JIsl OMUCAHUSI IPEAMETOB
OKPY’KaIoIller0 MUPa; pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHNN, N300pa3UTEIbHBIX YMEHHH, HABBIKOB
F€OMETPUYECKUX IIOCTPOEHUN:

- OIEpUPOBAHME MOHATUAMU: UTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd, JOMaHas, yrojl, MHOTOYTOJIbHHUK, TPEYTrOJIbHUK U
YETHIPEXYTOJIbHUK, MPSAMOYTOJbHUK M KBAJpaT, OKPYKHOCTb U KPYT, HMPSIMOYTOJIbHBIN Mapajiesenumes, Kyo, map;
N300paKeHNE N3y4aeMbIX (PUTyp OT PYKH U C TIOMOILBIO JIMHEHKN U LIUPKYIIS;

- BBIIIOJIHEHUE W3MEpPEHUs JJIMH, PAacCTOSHUM, BEJIMYMH YIVIOB C IIOMOIIBIO MHCTPYMEHTOB I M3MEPEHHW UIMH U
YTJIOB;

4. dopmupoBaHHE CUCTEMATUYECKUX 3HAHUN O IJIOCKUX (UIypax M KX CBOMCTBaX, MPEACTaBICHUN O MpOCTEHIINX
IIPOCTPAHCTBEHHBIX Te€JaX; Pa3BUTHE YMEHHM MOJEIHMPOBAHUS PEAIBHBIX CHUTyalluid Ha S3bIKE TIE€OMETPHH,
MCCJIEIOBAHUS TOCTPOEHHON MOJEIIN C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHITHI U TEOpEM, arrapaTa anreOpsl,
pelIeHus] TEOMETPUYECKUX U MPAKTHYECKUX 3a/1au:

- OINEpUpPOBAHME HA OA30BOM YPOBHE MOHATUAMHU: PABEHCTBO (DUTYp, NAPAILIEIBbHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX,
YTJIbI MEKTY MPSMBIMU, IEPIEHAUKYJIISIP, HAKJIOHHAS, IPOEKLINS;

- IPOBEJICHUE TOKA3ATEIBCTB B TEOMETPHH;

- OIIepUpOBaHHE Ha 0a30BOM YpOBHE MOHATHSMH: BEKTOpP, CyMMa BEKTOPOB, NPOU3BEIECHUE BEKTOpa Ha YHUCIIO,
KOOPJIMHATHI Ha INIOCKOCTH;

- PEIICHHE 3a/la4 HAa HAXOXKJIEHUE IeOMETPUYECKUX BEIWYMH (UIMHA W PACCTOSHHE, BEIMYMHA yIja, IJIOIIAJb) IO
oOpasiaM Wi alropuT™Mam;

K xoniy 10 kiaacca oOyyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHM TMOHATHSIMU CTEPEOMETPUU MPHU PEUICHUHU 3ajJad M TMPOBEICHUU
MaTeMaTHYECKUX PaCCyKICHUM;

e MPHUMEHATH AKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX NP PEIICHUU T€OMETPUUECKUX 3a]1ay;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE, MJIOCKOCTEW B MPOCTPAHCTBE, MPSMBIX U
TUIOCKOCTEMN B IIPOCTPAHCTBE;



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C YIJIAaMHU B MPOCTPAHCTBE: MEX]Y MPSIMBIMU B MPOCTPAHCTBE,
MEXIy MPSMOM U MIIOCKOCTHIO;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;

CBOOOJHO  pacmo3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHUKOB (TIpU3Ma, WHUPaMHUaa, MPSIMOYTOJBHBIN
napasuiesienunes, Kyo);

KJIacCU(PUIIMPOBATh MHOTOTPAHHUKH, BEIOMpPAas OCHOBAHUS JJIsl KIIACCU(PUKALINH;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTBIO;

BBITIOJIHSATH MapajjIeibHOE, [EHTPAIHHOE U OPTOTOHAJIBLHOE MPOCKTUPOBAHUE (UTYpP HA IJIOCKOCTh, BBIMOJHATH
n3o0paxxeHust GUryp Ha IIOCKOCTH;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB pPa3IUYHBIMA METOJAMH, BBITONHITH (BBIHOCHBIC) IIJIOCKHE UYCPTEKH W3
PUCYHKOB MTPOCTHIX 00BEMHBIX (QUTYP: BUJI CBEPXY, COOKY, CHU3Y;

BBIYHUCIIATh ITUIOMIAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MHpPaMKlia), TEOMETPUYECKUX Tel C
npuMeHeHueM HopMmy;

CBOOOJIHO OMEPUPOBATH MOHATUSAMU: CUMMETPUSI B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CUMMETPHUH, LICHTP,
OCbh U IJIOCKOCTh CUMMETPHUH (PUTYPBHI;

CBOOOJTHO OTMIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOPaM U KOOpJMHATAM B IPOCTPAHCTBE;

BBITIOJIHATH JICUCTBUS HAJl BEKTOPAMH;

pemath 3ajJayd Ha JI0KA3aTelbCTBO MATEMAaTHUYECKUX OTHOIICHUN W HAXOXKIACHUE TeOMETPUUYECKUX BEIUYMH,
MIPUMEHSST W3BECTHBIE METOIbI TPH PEIICHUH MaTEeMaTHYECKHUX 3a/1ad ITOBBIIIICHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTHU;

MPUMEHSTh MPOCTEHIINE NMPOrPAMMHBIE CPEJCTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbI TIPU PEIICHUU
CTEpPEOMETPUUECKHUX 3a/a4;

U3BJIEKAaTh, MPEOOPa30BBIBATH M HHTEPIPETUPOBATH HHEOOPMALUIO O MPOCTPAHCTBEHHBIX T€OMETPUUCCKUX
dburypax, mpeJCcTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

MPUMEHSTh TIOJyYCHHBIC 3HAHUSI Ha MPAKTUKE: CPABHMBATh M AHAIM3UPOBATH PEAbHBIE CUTYaIlUU, MPUMEHSTh
W3YYCHHBIC TIOHATHS B TPOIECCe TIOMCKA PEIICHWs MaTeMaTH4YeCKh CHOpMyITHpPOBAHHONW MPOOIEMBI,
MOJIEITUPOBATh PeajbHbIE CUTYAIMH Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh TOCTPOCHHBIE MOJICNIA C UCIIOJIb30BaHUEM



TCOMETPUYECKUX TOHATHM M TeOopeM, allmapara aiareOpbl, pemaTh NPaKTUUYECKHWE 3aJaud, CBSI3aHHBIC C
HaXO0XJICHUEM I'€OMETPUIYECKUX BEIIUYNH;

UMETh TPEJCTABIICHUS 00 OCHOBHBIX dTallax pa3BUTHUS N€OMETPUU KaK COCTABHOM YacTH (PyHJIaMeHTa pa3BUTHUS
TEXHOJIOTHA.

K xonmy 11 kiacca oOydaromuics HayIuTCsI:

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH, CBSI3AHHBIMU C UWIMHAPUYECKOM, KOHHMYECKOW H  chepruuecKoil
MOBEPXHOCTSMU, OOBSACHSATH CIIOCOOBI TTOJTYUCHHUS;

OTIEpUPOBATh TIOHIATHIMU, CBI3aHHBIMH C TEIaMH BPAIICHUS: IIMIIMHIPOM, KOHYCOM, cpepoii u Imapom;
pacro3HaBaTh TeJa BpaiieHus (IUINHAP, KOHYC, cpepa U map) u oObSICHATH CIIOCOOBI MOTYYSHUS TEJ BpaIlleHNUS,
KJIacCU(UILIMPOBATH B3aUMHOE PACIoIOKeHHE Cephl U MIOCKOCTH;

BBIYHCIIATh BEJIMYMUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHus, OObEMBI W IUIOMIATU TMOBEPXHOCTEH
MHOTOTPAaHHUKOB M T€J BpaleHUs, TeOMETPHUUECKUX TEJl C MPUMEHEHHEM (POPMYIT,

CBOOOJHO OTEPUPOBATh TOHATHUSMH, CBS3aHHBIMH C KOMOWHAIMSIMH T BpaIieHUS W MHOTOTPAHHHKOB:
MHOTOTPAaHHHK, BIUCAHHBIA B cPepy M ONMMCAHHBIN OKOJIO cepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WUJIU TEIIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIIEHUS MEXKY TIJIOMIAIIMH MIOBEPXHOCTEN U 00bEMaMH MOJOOHBIX TET;

U300pakaTh U3ydaemble (PUTYPHI, BHIMOIHATH (BHIHOCHBIC) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TN BPAICHUS;

W3BJICKaTh, HMHTEPIPETHUPOBATh W MPEOoOpa3oBBIBaTh HWH(POPMAIIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHUX
dburypax, npeJcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTEpaIliy Ha/l BEKTOPAMH;

3aJ1aBaTh MIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIMHAT;

pemaTrb TEOMETPUYECKHE 3aJaydl HAa BBIYUCIICHHE YIJIOB MEXIY MPSAMBIMH M TUIOCKOCTSMH, BBIYHCIICHHC
PACCTOSIHUI OT TOYKH JI0 TUIOCKOCTH, B I1€JI0OM, Ha TPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METO/Ia TIPU PEIICHUH;
CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C JIBUKEHUEM B TIPOCTPAHCTBE, 3HATh CBOMCTBA JIBIKCHUIA;



e BBIMNOJHATh HM300pKCHUS MHOTOTPAHHUKOB W TEJI BpallleHUsS IIPU MapajljIeIbHOM MEPEeHOCce, IEHTPaIbHOMN
CUMMETPUH, 3epKAJIbHOW CUMMETPHUH, IIPU TTIOBOPOTE BOKPYT MPSAMOM, TpeoOpa3oBaHus MOI00US;

e CTPOUTH CEUCHHUS MHOTOTPAHHMKOB U TEJ BPAIllCHUsI: CEYEHHUS MIIMHpa (TTapajuiesIbHO U MEPICHANKYISIPHO OCH),
CEUYEeHUs KOHYca (MapalyieibHbIe OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIINHY), CCUCHUS 11apa;

e HCIIOJIb30BATh METOJBI MOCTPOCHUS CEYEHHM: METOJ CJEAOB, METOJ BHYTPEHHErO HPOCKTHUPOBAHHUS, METO]
MepeHoca CEKYIeH MI0CKOCTH;

e JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS;

e TMPUMEHATH TE€OMETpUYECKUE (AKTHI ISl PEUICHUS CTEPEOMETPUUYECKHUX 3ajiad, MPEIosararoidx HECKOJbKO
[IaroB PEIICHUS, €CJIM YCIOBUSI IPUMEHEHUS 3aJIaHbl B SBHOM U HESBHOU (hopMme;

e pEmaTh 33Ja4M HA 10KA3aTEIbCTBO MATEMATUYECKUX OTHOIIECHUNA W HAXO0XKJIEHUE T€OMETPUYECKUX BEJIMYKH;

e TIIPUMEHATH IPOTPAMMHBIE CPEIACTBA M  BJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI IPU  PEUICHUH
CTEpEOMETPUYECKHUX 3a]1a4;

e TPUMEHSATH MOJYYECHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATh, AHAIM3UPOBATh U OLCHUBATH PEAIbHBIE CUTYallHH,
MPUMEHATh M3YUYCHHBIE TOHSTHS, TEOPEMBbI, CBOMCTBA B IIPOLECCE TMOUCKA PEHIEHUS MaTeMaTUYECKU
c(hOpMYJIMPOBAHHON MPOOIEMBI, MOJCTUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE TEOMETPHH, HCCIICIOBAThH
MTOCTPOCHHBIE MOJCIHM C HCIIOJB30BAaHUEM T'€OMETPHYCCKUX IOHATHM W TEOpeM, almapara anreOphl, pemarh
MPAKTUYECKUE 33/1a4UH, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECKUX BEJIMYMH;

e UMETh MPEACTABICHUS 00 OCHOBHBIX AdTalax pa3BUTHUS T'€OMETPHUM KaK COCTaBHOM yacTh (hyHJaMEHTa pa3BUTHUS
TEXHOJIOTHIA.

TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC



KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3jiesioB u duekTpoHHble (LM(poBbHIE) 00pa3oBaTebHbIE
KonTpoabubie IIpakTuueckue
n/n TeM MPOrpaMmbl Bcero pecypchl
padoThI padoTshI
https://resh.edu.ru/subject/lesson/4756/
1 BBenenue B ctepeoMeTpuio 23 1
http://geometry2006.narod.ru/Lessons/10-
B3auMHOE PacIONOKEHHE 11/5a.pptx
2 HPSMBIX B IOCTPAHCTEE 6 1 http://geometry2006.narod.ru/Lessons/10-
11/5b.pptx
3 [TapannenbHOCTH NPSIMBIX U 8 http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
IJIOCKOCTEH B IPOCTPAHCTBE
[lepnenuKyIsIpHOCTH
. http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
4 MPSIMBIX | ITIOCKOCTEH B 25
MIPOCTPAHCTBE
5 VI H paceTOsHHS 16 1 http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
6 MHororpanHuku 7 1 http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-
7 BexkTtopsl B mpocTpaHcTBE 12
p pocTp 11/9a.pptx
8 [ToBTOpenue, 06o0IIEHNE U 5 )
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB
- 102 6 0

[10 ITPOI'PAMME



https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI pecypen
http://school-
1 AHanutuyeckas reoMeTpus 15 1 collection.edu.ru/
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1 http:// S_Ch00|'
crCcTeMaTH3aIus 3HAHUH collection.edu.ru/
http://school-
3 OO0BEM MHOrOrpaHHUKA 17 1 collection.edu.ru/
http://school-
4 Tena Bparenns 24 1 collection.edu.ru/
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 http:// S_ChOOI'
KPYTITBIX TeT collection.edu.ru/
http://school-
6 HBrxeHust 5 1 collection.edu.ru/
7 [ToBTOpEeHue, 06001IEHNE U 17 5 http:// S_Ch00|'
cucTeMaTH3aIlus 3HAaHUI collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo 4acos
No C)
: Tema ypoka Kontpoas ITpakTHYec Jdara uzyyenus AEKTPOHHbIC UHPPOBLIC
n/n Bcero HbIE o0pa3oBaTesibHbIE pecypchl
KHe padoThl
padoTsI
OcHoOBHBIE TIpaBUIIa U300pAKEHHUS HA https://resh.edu.ru/subject/lesson/4
1 PUCYHKE IJIOCKOCTH, MapalIeIbHbIX 1 756/
NPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
https://resh.edu.ru/subject/lesson/4
IloHsATHSA cTEepeoMeTpUHn: TOUKA, 756/
npsiMasi, II0CKOCTb, MPOCTPAHCTBO.
OCHOBHEIE ITPaBUIIa K300pAKEHUS HA http://metodisty.ru/m/files/view/
2 1 prezentaciya dlya sozdaniya motiva
PUCYHKE IIJIOCKOCTH, MapAJIIETbHBIX .
cii k teme -
TPSMBIX (OTPE3KOB), CEPETHHBI izobrazhenie prostanstvennyh figur
OTpE3Ka na_ploskosti
[TonsTud: nepecekaromumecs https://resh.edu.ru/subject/lesson/4
3 IJIOCKOCTH, TIEPECEKAIOIIUECS TIPAMAsT 1 756/
U TJIOCKOCTh; MOJYIIPOCTPAHCTBO
[TonsTud: nepecekaromumecs http://geometry2006.narod.ru/Lesso
4 TIJIOCKOCTH, TIepeceKaroluecs mpsaMas 1 ns/10-11/3b.pptx
Y TTOCKOCTh; TTOTYNPOCTPAHCTBO
http://geometry2006.narod.ru/Lesso
MHOrorpaHHuKH, H300paKeHHE ns/10-11/3a.pptx
5 MPOCTEUIINX TPOCTPAHCTBEHHBIX 1

¢buryp, HeCcyIecTBYIOIIUX OObEKTOB

http://geometry2006.narod.ru/Lesso
ns/10-11/14d.pptx



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

MHororpaHHHUKH, H300paskeHIe

http://geometry2006.narod.ru/Lesso

6 IPOCTEHIINX TPOCTPAHCTBEHHBIX ns/10-11/3c.pptx
buryp, HeCyIIECTBYIOIUX 00BEKTOB
AKCHOMbI CTEPEOMETPHH U TIEPBbIE http://geometry2006.narod.ru/Lesso
7 ns/10-11/1.pptx
CJIE/ICTBUS U3 HUX
AKCHOMBI CTEpPEOMETPHHU 1 TIEPBHIe http://geometry2006.narod.ru/Lesso
8 ns/10-11/2.pptx
CJIE/ICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U TIEPBbHIC http://geometry2006.narod.ru/Lesso
cienctBus u3 HUX. CriocoObl 3a1aHus ns/10-11/1.pptx
9 MPSIMBIX | IIJIOCKOCTEH B
npoctpancTBe. O003HAYCHUS TPSIMBIX
U IJIOCKOCTEN
N3o00pakeHne CeUeHU MUPaMU/IbI, https://resh.edu.ru/subject/lesson/4
Ky0a 1 mpU3Mbl, KOTOPBIE TPOXOJIAT 912/
yepes ux péopa. Mzobpaxenue
10 nepeceueHusl MOTy4YeHHBIX
I0cKocTel. PackpammBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU
[IBETaMHU
N300pakeHne ceueHni mupaMuibl, https://resh.edu.ru/subject/lesson/4
Ky0a ¥ PU3MBbI, KOTOPBIE TPOXOISAT 912/
yepe3 ux péopa. M3obpaxenue
11 MepPECEUCHUS TTOTYICHHBIX
IJI0CKOoCcTel. PackpammmBanue
MOCTPOEHHBIX CEUYEHUN pa3HbIMU
[[BETaMU
12 N306paxeHne cedeHni mupamuibl, https://resh.edu.ru/subject/lesson/4

Ky0a 1 mpU3Mbl, KOTOpPBIE TPOXOIAT

912/



http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

yepes ux péopa. Mzobpaxenue
MePECCUCHUS TTOJTYICHHBIX
IJI0CKOCTe. PackpammBanue
MMOCTPOEHHBIX CEUEHUN Pa3HBIMU
LBETaAMU

N300pakeHue ceueHui mupamMupl,
Ky0a ¥ MPU3MBbI, KOTOPbIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue

https://resh.edu.ru/subject/lesson/4
912/

13 nepeceyeHust MoJIy4YeHHbIX

iockocteil. PackpammBanue

MOCTPOCHHBIX CEUYCHHUI Pa3HBIMH

[[BETaMHU

Merton cienoB Ui IOCTPOCHUS http://geometry2006.narod.ru/Lesso
14 . ns/10-11/14d.pptx

CeUeHU

MeTtop cneioB AJisi TOCTPOCHUS http://geometry2006.narod.ru/Lesso
15 ceuennii. CBOMCTBA MepecedeHuii ns/10-11/15b.pptx

HPSIMBIX U IIJIOCKOCTEN

Meroz cienoB A MOCTPOEHUS http://geometry2006.narod.ru/Lesso
16 ceuenmii. CBOICTBA NepeceyeHnit ns/10-11/15c.pptx

OPSMBIX U IJIOCKOCTEMN

ITocTpoeHue ceyeHuil B mupaMu/e, http://geometry2006.narod.ru/Lesso
17 KyOe 110 TpéM TOuKaM Ha pébpax. ns/10-11/15d.pptx

Co3aHne BBIHOCHBIX YepTexen u

3aIMCh IIAr0B MOCTPOCHUS

ITocTpoeHne ceuenuii B mupaMu/e, http://geometry2006.narod.ru/Lesso
18 Ky0e 110 TpEM TouKaM Ha pébpax. ns/10-11/15e.pptx

CO3,Z[aHI/IC BBIHOCHBIX qepTexceﬁ u
3aI1Ch aroB MOCTPOCHU A



https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.

http://geometry2006.narod.ru/Lesso

ns/10-11/15e.pptx

19 -
Coznianue BIHOCHBIX YepTexeil u
3aIKCh IIaroB MOCTPOCHUS
[TocTpoeHue ceuenunii B nupaMu/e, http://geometry2006.narod.ru/Lesso
20 Ky0e 110 TpéM TouKaM Ha pEbpax. ns/10-11/15e.pptx
Co3naHne BBIHOCHBIX YEPTEXKEN U
3aIKCh IIaroB MOCTPOCHUS
[ToBropenue mranumerpun: Teopema http://geometry2006.narod.ru/Lesso
21 0 MPONOPLUHOHAIBHBIX OTPE3KaX. ns/10-11/15e.pptx
[MomoOue TpeyrobHUKOB
IToBTOpenue mmanumerpun: Teopema http://geometry2006.narod.ru/Lesso
Menenas. PacdeTsl B ceueHHsIX Ha ns/10-11/15e.pptx
22 BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHUSI ITITAHUMETPUU U
CTEepEeOMETpUN
KoHTpoIbHast pabota "AKCHOMbI http://geometry2006.narod.ru/Lesso
23 ns/10-11/15e.pptx
crepeomerpun. Ceuenus"
B3anMHOE pacniosiokeHUe NpsIMbIX B http://geometry2006.narod.ru/Less
npocrpancTse. CKpenMBarOmuecs ons/10-11/5a.pptx
24 npsimble. [Ipu3Haky ckpemuBaromumxcs
npsimbIx. [lapanensHblie npsMele B
IIPOCTPAHCTBE
Teopema o CyllIeCTBOBAHUU U http://geometry2006.narod.ru/Less
€IMHCTBEHHOCTH MPSIMOU ons/10-11/5b.pptx
25 napauleJIbHON JaHHOU NPSAMOH,

HpOXOI[HH.ICﬁ 4Cpe3 TOUKY
MMPOCTPAHCTBA U HE JIexKaleil Ha



http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

JlaHHOM npsimoit. Jlemma o
MePECCUCHUH TapAJIICIIBHBIX TPSIMBIX
ILIOCKOCTBIO

[TapamienbHOCTD TPEX MPSAMBIX.
Teopema 0 TpEX mapajIeIbHbIX

26 https://math-ege.sdamgia.ru/

npsMeIx. Teopema o

CKPEILIMBAOIINXCS TTPSIMBIX

[TapamienbHOE IPOEKTUPOBAHMKE. http://metodisty.ru/m/files/view/

OCHOBHBIE CBOMCTBA APAJLIETHHOTO ugol mezhdu pryamoi i ploskostju
27 npoeKkTHpoBaHus. M3o0paxenne

pa3HbIX GUTryp B mapaienbHOMI

TIPOCKITUH

LeHTpabHas IPOSKLHsL. YTOI ¢ http://metodisty.ru/m/files/view/
28 COHAIPaBJICHHBIMU CTOPOHAMU. YTOII ugol mgzhdu skrechivajuchimisya p

ryamymi20130120

MEXTy TIPSIMBIMHU

3aauM Ha JOKa3aTelIbCTBO U http://metodisty.ru/m/files/view/

YICCIIEZIOBAHHE, CBI3aHHBIE C rasstoyanie mezhdu_skrechivajuchi
29 misya

pacIoI0KEHUEM MPSMBIX B

POCTPaHCTBE

[TonsTHA: MapaJIETbHOCTh NPSIMOM U http://geometry2006.narod.ru/Lesso

IUIOCKOCTH B npocTpancTtee. [Ipu3nak ns/10-11/7a.pptx
30 napajuIeIbHOCTH TIPSMON U

iockocTu. CBolcTBa

napauIeTbHOCTU MPSIMON U TIOCKOCTH

I'eomerpuueckue 3agaun Ha http://geometry2006.narod.ru/Lesso
31 BBIUMCIICHNE U JOKA3aTeTbCTBO, ns/10-11/7b.pptx

CBsA3aHHBIC C TApPalJICJIIbHOCTBIO
MPAMBIX U MJIOCKOCTEH B



https://math-ege.sdamgia.ru/
http://metodisty.ru/m/files/view/%20ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/%20ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/%20ugol_mezhdu_skrechivajuchimisya_pryamymi20130120
http://metodisty.ru/m/files/view/%20ugol_mezhdu_skrechivajuchimisya_pryamymi20130120
http://metodisty.ru/m/files/view/%20ugol_mezhdu_skrechivajuchimisya_pryamymi20130120
http://metodisty.ru/m/files/view/%20rasstoyanie_mezhdu_skrechivajuchimisya
http://metodisty.ru/m/files/view/%20rasstoyanie_mezhdu_skrechivajuchimisya
http://metodisty.ru/m/files/view/%20rasstoyanie_mezhdu_skrechivajuchimisya
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

IIPOCTPAHCTBE

32

33

34

[TocTpoenune ceuenus, TPOXOASILIETO
yepes IaHHYIO MPSAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPYroM MPsSMOM.
Pacuér orHOIIEHUI

[TapanenpHast HPOEKIHS,
IPUMEHEHHE JUTS IIOCTPOCHHS CEUCHHUI
KyOa u napauienenunena. CoiicTsa
napaJuielienuIe/ia u Mpu3Mbl

HapanneanLIe IITOCKOCTH. HpI/I3HaKI/I
MapayiCJIbHOCTH ABYX IUIOCKOCTEH

http://geometry2006.narod.ru/Lesso

ns/10-11/12.pptx

http://geometry2006.narod.ru/Lesso

ns/10-11/13.pptx

http://geometry2006.narod.ru/Lesso

ns/10-11/8a.pptx

35

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICKAITYIO TaHHOU IIIOCKOCTH
U CIIEACTBUS U3 HEE

http://geometry2006.narod.ru/Lesso

ns/10-11/8b.pptx

36

CaolicTBa napasuieabHbIX TIOCKOCTEMN:
0 MapaJIIeIbBHOCTH MPSMBIX
nepecedeHus! pyu MepeceyeHn ABYX
NapaJyIeIbHBIX IIJIOCKOCTEN TpEThen

https://math-ege.sdamgia.ru/

37

CBolicTBa napajuIeIbHBIX TNIOCKOCTEN:
00 oTpe3kax napajuleIbHbIX MPSIMBbIX,
3aKJIFOUYEHHBIX MEKy NapajlIeIbHbIMUA
IJIOCKOCTSIMU; O TEPECEYEHUH IPSIMOU
C ABYMs NapaJuIeIbHBIMA
IIJIOCKOCTSIMU

http://geometry2006.narod.ru/Lesso

ns/10-11/8b.pptx

38

[ToBTOpenue: Teopema Iludaropa na
TUTOCKOCTH

http://geometry2006.narod.ru/Lesso



http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
https://math-ege.sdamgia.ru/
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

ns/10-11/8b.pptx

[ToBTOpEHME: TPUTOHOMETPHUS

http://geometry2006.narod.ru/Lesso

39 -
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA ns/10-11/8b.pptx
CBoiicTBa Ky6a 1 MPAMOYTONBHOTO http://geometry2006.narod.ru/Lesso
40 -
napasuiesenuena ns/10-11/8b.pptx
Boruncnenue 1uH 0Tpe3KoB B KyOe U http://geometry2006.narod.ru/Lesso
41 -
MPSIMOYTOJIBHOM MapajuieJenumneae ns/10-11/8b.pptx
[lepnieHAMKYASAPHOCTD MPSAMOUN U http://metodisty.ru/m/files/view/ge
P yIp P
42 wiockoctu. [Ipusnak om 10
NEePHEHINKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH
[IepnieHIUKYIAPHOCTD NPAMOU U http://geometry2006.narod.ru/Lesso
3 nnockocTy. [IpusHak ns/10-11/17a.pptx
MEePIEHINKYISIPHOCTH TIPSIMOM 1
MIJIOCKOCTH
TeopemMa o CylIeCTBOBaHUU U http://geometry2006.narod.ru/Lesso
€IMHCTBEHHOCTH MPSIMOI, ns/10-11/17b.pptx
44 MPOXOJIAIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIECHANKYIISIPHON K
TIJIOCKOCTH
45 [InockocTu u nepneHIuKyasIpHble UM
IpsiIMble B MHOTOTPaHHHUKaX
[InockocTu u NepneHIuKyasIpHblE UM
46 P YIIp https://math-ege.sdamgia.ru/
MpsIMbIE B MHOTOI'PaHHHUKAX
47 IlepnienauKymnsip 1 HaKIOHHAS. http://geometry2006.narod.ru/Lesso

ITocTpoenne nepneHauKymsapa u3

ns/10-11/18.pptx



http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://metodisty.ru/m/files/view/geom_10
http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
https://math-ege.sdamgia.ru/
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx

TOYKH Ha IPSAMYIO

[leprienquKynAp ¥ HAKJIOHHAS.

http://geometry2006.narod.ru/Lesso

48 [TocTpoeHue NePIEHINKYJIApa 13 ns/10-11/18.pptx
TOYKHU Ha MPSIMYIO
49 Teopema o TpEX nepHeHIUKYIApax https://math-ege.sdamgia.ru/
(mpsimast 1 oOpaTHas)
50 Teopema 0 TpEX nepHEeHAUKYIIAPAX https://math-ege.sdamgia.ru/
(mpsimast 1 oOpaTHas)
51 Yron Mmexay CKpeuuBaromuMUCS https://math-ege.sdamgia.ru/
MPSIMBIMU
[Touck neprneHANKYIAPHBIX NPSIMBIX C https://math-ege.sdamgia.ru/
52 MOMOIIBIO EPIIEHANKYISIPHBIX
IJIOCKOCTEMN
http://geometry2006.narod.ru/Lesso
53 OpTOroHaibHOE MPOSKTUPOBAHUE ns/10-11/22b.pptx
[ocTpoeHue cedeHuii Ky0a, IPH3MbL, http://metodisty.ru/m/files/view/
54 MPABHTHHOI MHPAMHIBI C TIOMOIIHIO \r/)ostroenle sechenii_mnogogranniko
OpPTOTOHAJILHOU MPOEKINH
[Toctpoenue ceuenuit kyba, MpU3MBI, https://math-ege.sdamgia.ru/
55 MPaBWJIBHON MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHON NPOEKINU
CuMMeTpHs B IPOCTPAHCTBE https://math-ege.sdamgia.ru/
56 OTHOCHUTEJIbHO TUI0CcKOCTU. [1mockocT
CUMMETPUI B MHOTOTPaHHUKAX
[Ipu3Hak nepneHauKyJIsSpHOCTH https://math-ege.sdamgia.ru/
57 NPsIMOI M MJIOCKOCTHU KaK CJIEJICTBUE

CUMMCTPUU
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[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér

http://geometry2006.narod.ru/Lesso

58 . ns/10-11/20d.pptx

PacCcTOSIHUI OT TOYKH JI0 IJIOCKOCTH

I[IpaBUIEHBIE MHOTOTPAHHUKH. Pacuér http://geometry2006.narod.ru/Lesso
59 . ns/10-11/20e.pptx

PAcCTOSIHUM OT TOYKHU J0 IJIOCKOCTH

CnocoObl ONyCTUTH MEPIICHIUKYISPBI: http://geometry2006.narod.ru/Lesso
60 CUMMETpHS, CIABUT TOUKH IO ns/10-11/20h.pptx

NapaJuIeIbHON IPSIMOU
61 CnBur no HenapaJieabHOU MPAMOH, https://math-ege.sdamgia.ru/

M3MEHEHUE PACCTOSHUM

KonTtponsHast padora "B3anmuoe https://math-ege.sdamgia.ru/
62 pacIioyoKeHUe MPSIMBIX U TIOCKOCTEH

B [IpOCTpaHcTBE"

ToBTopemue: yrom Mty npAaMbIMI http://geometry2006.narod.ru/Lesso
63 HA IUIOCKOCTH, TPUTOHOMETPHS B ns/10-11/16a.pptx

IIPOU3BOJIBLHOM TPEYTOJIbHUKE,

TeopeMa KOCUHYCOB

[ToBTOpEHME: yroyi Mexay
64 CKPEIIMBAIOIIUMUCS TIPSIMBIMU B https://math-ege.sdamgia.ru/

IIPOCTPAHCTBE

I'eomeTpuueckue MeTOAbI BEIYUCIIEHUS http://geometry2006.narod.ru/Lesso
65 yIJla MEKLY PSMBIMH B ns/10-11/16d.pptx

MHOTOT'PaHHHUKAX

JlByrpanHbIii yroi. CBofcTBO http://geometry2006.narod.ru/Lesso
66 N ns/10-11/21a.pptx

JUHEUHBIX YTJIOB ABYTPAHHOIO yria

IIepnieHquKyIsIpHBIE IIJIOCKOCTH. http://geometry2006.narod.ru/Lesso
67 CBolicTBa B3aUMHO ns/10-11/22a.pptx

NEPIEHAUKYIISIPHBIX TUIOCKOCTEN
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68

69

[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMOi
nepeceyeHus IByX MI0CKOCTeN
NEePIEeHIUKYISIPHBIX TPETheil
IJIOCKOCTH

[IpssMOyTOIBHBIN apasuIeICUIIET;

KyO; U3MepeHus, CBOMCTBa
PsIMOYTOJIBHOTO Tapajliesenurea

https://math-ege.sdamgia.ru/

https://math-ege.sdamgia.ru/

70

Teopema o0 quaroHayu
MPSAMOYTOJIBHOTO NapajuiesienuIena u
CJIEICTBHE U3 HEE

https://math-ege.sdamgia.ru/

71

72

73

74

75

CTepeOMeTpI/I‘{eCKI/Ie H IIPUKIIAIHBIC
3aaa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/Iei CKPCIIUBAIOIMNECCA
MpsAMbIC, ITaPAJICIIBHBIC INIOCKOCTU B
CTAaHAAPTHBIX MHOT'OI'PAHHHUKAX

Hapa napaJilieJIbHbIX IJIOCKOCTEH Ha
CKpCHINBAOIHNXCSA IPAMBIX,
pacCTOAIHUC MCIKIAY
CKpCIIMBAOINUMUCS ITPAMBIMHU B
IMMPOCTBIX CUTYyalUAX

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMUCS IIPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYIIIPHON
IUIOCKOCTH

https://math-ege.sdamgia.ru/

https://math-ege.sdamgia.ru/

https://math-ege.sdamgia.ru/

http://geometry2006.narod.ru/Lesso

ns/10-11/20d.pptx

http://geometry2006.narod.ru/Lesso

ns/10-11/20f.pptx
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TpéXrpaHHslid yroi, HepaBeHCTBa IS
TpexrpaHHbIX yriaos. Teopema

76 https://math-ege.sdamgia.ru/
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yIiia

o DeMeHTHI chepruiecKoil reOMeTpuu: https://math-ege.sdamgia.ru/
reoJIe3NYECKUE JINHUU Ha 3emiie

78 KoHnTtposnbHas padota "Y1ibl u https://math-ege.sdamgia.ru/
paccrosiHus"

79 Cucremaruzanus 3HaHUN https://math-ege.sdamgia.ru/
"MHOrorpaHHMK 4 €ro 3JIeMeHTHI"
IMupamuna. Buner nupamus. http://geometry2006.narod.ru/Lesso

80 ns/10-11/24.pptx
[IpaBunbHas nupamMua

81 [Ipuzma. IIpsmas n HakIOHHAsA https://math-ege.sdamgia.ru/
npusMel. [IpaBuiibHas nmpusma
[Ipsimoii napannenenunen, https://math-ege.sdamgia.ru/

82 IIPSIMOYTOJIBHBIN MapajuIeenuIe,
KyO

83 Beinykiieie MHOrorpanHuku. Teopema https://math-ege.sdamgia.ru/
Ditnepa

http://geometry2006.narod.ru/Lesso

Brimykiieie MEHOTOrpaHHuKd. Teopema ns/10-11/27a.pptx

84 Diziepa. HpaBHibHbIC i http://geometry2006.narod.ru/Lesso
NIOJIyNIPaBUJIbHBIE MHOTOTPAaHHUKHU ns/10-11/28.pptx

85 KontponbHas padota https://math-ege.sdamgia.ru/
"MHororpaHHuKu"

86 [TonsTHE BEKTOpa HA MJIOCKOCTH U B http://geometry2006.narod.ru/Less

ons/10-11/9a.pptx
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IIPOCTPAHCTBE

http://geometry2006.narod.ru/Less

87 CymMa BEKTOpOB ons/10-11/9b.pptx
88 Pa3sHOCTh BEKTOOB https://math-ege.sdamgia.ru/
89 TTpaBuIo MapaiIeNenumnena https://math-ege.sdamgia.ru/
90 YMHOKEHHE BEKTOPa Ha YHCII0 https://math-ege sdamgia.ru/
Paznoxenne BexTopa 1o 6aszucy Tpéx https://math-ege.sdamgia.ru/
91 BEKTOPOB, HE JIeXKAIUX B OJHOU
IUIOCKOCTH
92 CKansipHoOe MPOU3BE/IeHHe https://math-ege.sdamgia.ru/
93 Boruncnenue yria Mexy BEKTOpaMu https://math-ege.sdamgia.ru/
B IIPOCTPAHCTBE
94 [Ipocreiimme 3aga4n ¢ BEKTOpaMH https://math-ege sdamgia.ru/
95 [Ipocreiimue 3a1a4n ¢ BEKTOpamMu https://math-ege.sdamgia.ru/
96 IIpocreiiiue 3a1a49u ¢ BEKTOPAMU hitps://math-ege.sdamgia.ru/
97 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu https://math-ege.sdamgia.ru/
08 O00011eHNe U CUCTEMATU3ALIS https://math-ege.sdamgia.ru/
3HAHHUU
99 O06o0011eHNEe U cCUCTeMaTH3aIs https://math-ege.sdamgia.ru/
3HaHUU
100  UToropas KOHTpoOJIbHas paboTa https://math-ege.sdamgia.ru/



http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

https://math-ege.sdamgia.ru/

101  Hrorosas KOHTpoOJIbHAs paboTa 1 1
102 O000I11IeHNE U CUCTEMATU3ALUS 1 https://math-ege.sdamgia.ru/
3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TIPOI'PAMME
11 KJIACC
KoaundecTBo 4acoB
Ne K IIpak aTta DyeKTpOoHHBIE HU(PPOBHIE
Tema ypoka OHTPOJIbL pakruuec /| p uugp
n/n Bcero HbIE KHe U3y4YeHUs o0pa3oBaTe/IbHbIC PeCypPChl
padoThI padoThI
https://www.yaklass.ru/p/geometria/11-
IToBropenue Tembl klass/priamougolnaia-sistema-koordinat-v-
1 "KoopauHatel BeKTOpa Ha 1 prostranstve-metod-koordinat-10439/abstcissa-
IJIOCKOCTH U B ordinata-i-applikata-tochki-prosteishie-zadachi-
npocTpaHcTBe" v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-
T[ToBTOPEHHE TEMBI klass/priamougolnaia-sistema-koordinat-v-
" prostranstve-metod-koordinat-10439/ugol-
2 CkansipHO€E ITPOU3BENCHUE 1 . - ;
" mezhdu-vektorami-skaliarnoe-proizvedenie-
BEKTOPOB 9283
https://www.yaklass.ru/p/geometria/11-
T[1oBTOpEHHE TEMBI klass/priamougolnaia-sistema-koordinat-v-
" prostranstve-metod-koordinat-10439/ugol-
3 Boruncnenue yria mexny 1 o ; :
" mezhdu-vektorami-skaliarnoe-proizvedenie-
BEKTOPaMHU B IPOCTPAHCTBE 9783
4 TloBTOpEHHE TeMbI 1 https://www.yaklass.ru/p/geometria/11-

klass/priamougolnaia-sistema-koordinat-v-
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"VYpaBHeHHE IPSIMOH,
MPOXOISIIICH Yepe3 1Be
TOYKH"

prostranstve-metod-koordinat-10439/abstcissa-

ordinata-i-applikata-tochki-prosteishie-zadachi-

v-koordinatakh-9263

VYpaBHEHHUE MJIOCKOCTH,

5 HOpMaJlb, YpaBHEHUE https://studfile.net/preview/6162211/page:2/
IIJIOCKOCTH B OTPE3Kax
YpaBHEHUE IUIOCKOCTH, https://zaochnik-com.com/spravochnik/

6 HOpMaJlb, YpaBHCHHE matematika/priamaja-ploskost/
IUIOCKOCTH B OTPE3Kax uravnenie-ploskosti-v-otrezkah/

https://zaochnik-
7 BekropHoe nmpousBeneHue com.com/spravochnik/matematika/
vektory/vectornoe proizvedenie/

JIuneiiHble HEPABEHCTBA,

8 JIMHENWHOE https://studfile.net/preview/4441069/page:29/
IIPOrPaMMUPOBAHUE
JInHeliHbIE HEPABEHCTBA,

9 JTMHENWHOE https://studfile.net/preview/4441069/page:29/
MIPOrPaMMHUPOBAHNUE
AHamuTHYEeCKIE METOJIBI

10 pacueTa yria Mextly https://studfile.net/preview/8828652/page:10/
MPSIMBIMU B
MHOT'OI'paHHUKaX
ABanuTHyecKnue METOIEI

11 pacteta yria Mextly https://studfile.net/preview/8828652/page:10/
IIJIOCKOCTSIMU B
MHOT'OTPaHHUKAX

12 dopmyiia pacCTOSAHUSA OT https://zaochnik-

TOYKHU J0 INIOCKOCTH B

com.com/spravochnik/matematika/prjamaja-
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https://zaochnik-com.com/spravochnik/matematika/prjamaja-ploskost/rasstojanie-ot-tochki-do-ploskosti/

KOOpJMHATAX

ploskost/rasstojanie-ot-tochki-do-ploskosti/

Haxoxnenue pacctostHuii OT

13 https://studfile.net/preview/5997341/
TOYKH JI0 TUIOCKOCTH B KyOe
Haxoxnenue pacctostHuii oT
14 TOYKHU 10 IUIOCKOCTHU B https://studfile.net/preview/5997341/
MpaBUILHON NTUpPaMUIC
KonrponsHas pabora
15 "AHanmuTu4yecKas
reomeTpus”
Ceuenusi MHOIOIPaHHUKOB:
P https://resh.edu.ru/subject/
16 CTaHJIapPTHHIE
lesson/4912/conspect/23572/
MHOT'OTPaHHUKH
17 CeueHrs MHOTOTPaHHUKOB: https://infourok.ru/prezentaciya-po-geometrii-
METOJI CIICIOB na-temu-metod-sledov-3550851.html
CeueHrs MHOTOTPaHHUKOB:
CTaHJIapTHBIE TIJIOCKOCTH, .
18 Aap https://urok.1sept.ru/articles/212754
nepecevyeHus NpsiIMbIX U
IUIOCKOCTEHN
[TapamiensHbIe IpsIMBIE U https://resh.edu.ru/subject/lesson/6065/
19 MIJIOCKOCTH: TapaJljiesIbHbIE
CeUeHMS
ITapanmensHBIC TPSIMBIE U
P p https://foxford.ru/wiki/matematika/vzaimnoe-
20 TJIOCKOCTH: pacyeT . -
. raspolozhenie-ploskosti-i-pryamoy
OTHOIIICHHUH
[TapannenpHbIE IPAMBIE U
21 TUIOCKOCTH: YTIIBI MEXKTY https://foxford.ru/wiki/matematika/vzaimnoe-

CKPEITUBAIOIIMHUCS
MPSIMBIMU

raspolozhenie-ploskosti-i-pryamoy
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https://nsportal.ru/shkola/geometriya/%20library/2018/04/14/obyom-tsilindra-reshenie-prikladnyh-zadach
https://nsportal.ru/shkola/geometriya/%20library/2018/04/14/obyom-tsilindra-reshenie-prikladnyh-zadach
https://resh.edu.ru/subject/lesson/4034/
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html

[Tepeceuenue chepsr u mapa
¢ mockocThio. Kacanme

https://infourok.ru/prezentaciya-shar-i-sfera-

61 ih-secheniya-kasatelnaya-ploskost-k-sfere-
mapa u cepbl IIOCKOCTHIO. 5753043 html
By u n3obpaxkenue mapa
62 YpaBHenue cheps. https://vseoworde.ru/vychisleniya/sfericheskij-
[Tnomank chepsl u e€ yacreit segment
https://intellect.icu/simmetriya
63 Cummetpus cdepsl 1 mapa T ) ) ,
-shara-i-simmetriya-sfery-simmetrichnost-3502
CrepeomeTrpruueckue 3a1auu
Ha JI0Ka3aTeIbCTBO U
64 BBIYMCIICHUE, CBSI3aHHBIC CO https://multiurok.ru/files/prakticheskaia
cdepoii u mapom, -rabota-65-reshenie-zadach-po-teme-s.html
MIOCTPOECHUEM UX CEUCHUI
IUIOCKOCTBIO
CrepeomeTpruueckue 3a1aun
Ha JI0Ka3aTelbCTBO U
65 BBIYMCIICHUE, CBSI3aHHBIE CO https://multiurok.ru/files/prakticheskaia
cepoil u mapom, -rabota-65-reshenie-zadach-po-teme-s.html
IIOCTPOEHUEM UX CEUCHUH
TUIOCKOCTBIO
[Ipuknannelie 3anauu, httpsi//infourok.r.u/
. praktikumzadachi —s
66 CBsI3aHHBIE CO cepoit U o
-resheniyami-po-teme
fapom -sfera-shar-2832306.html
[ToBTOpEHME: OKPYKHOCTH
67 Ha IUIOCKOCTH, BEIUMCIICHUS https://resh.edu.ru/subject/
B OKPYXHOCTH, CTAaHJAPTHBIE lesson/2036/main/
nmoxoous
68 PaznuuHble KOMOHMHAIIUN TEI https://resh.edu.ru/subject/lesson/



https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html
https://vseoworde.ru/vychisleniya/sfericheskij-segment
https://vseoworde.ru/vychisleniya/sfericheskij-segment
https://intellect.icu/simmetriya%20-shara-i-simmetriya-sfery-simmetrichnost-3502
https://intellect.icu/simmetriya%20-shara-i-simmetriya-sfery-simmetrichnost-3502
https://multiurok.ru/files/prakticheskaia%20-rabota-65-reshenie-zadach-po-teme-s.html
https://multiurok.ru/files/prakticheskaia%20-rabota-65-reshenie-zadach-po-teme-s.html
https://multiurok.ru/files/prakticheskaia%20-rabota-65-reshenie-zadach-po-teme-s.html
https://multiurok.ru/files/prakticheskaia%20-rabota-65-reshenie-zadach-po-teme-s.html
https://infourok.ru/%20praktikumzadachi%20–s%20-resheniyami-po-teme%20-sfera-shar-2832306.html
https://infourok.ru/%20praktikumzadachi%20–s%20-resheniyami-po-teme%20-sfera-shar-2832306.html
https://infourok.ru/%20praktikumzadachi%20–s%20-resheniyami-po-teme%20-sfera-shar-2832306.html
https://infourok.ru/%20praktikumzadachi%20–s%20-resheniyami-po-teme%20-sfera-shar-2832306.html
https://resh.edu.ru/subject/%20lesson/2036/main/
https://resh.edu.ru/subject/%20lesson/2036/main/
https://resh.edu.ru/subject/lesson/%204911/start/23300/

BpALLICHUS U
MHOTOTPAaHHHUKOB

4911/start/23300/

3amauu o Teme "Tena u

https://resh.edu.ru/subject/lesson/4910/

69 IIOBEPXHOCTHU BpaleHus"
70 3amaun o Teme "Tena u https://resh.edu.ru/subject/lesson/

MOBEPXHOCTH BpamieHus" 4911/start/23300/
71 Konrponsnas padora "Tena

Y MOBEPXHOCTH BpanieHus"

O06wém nummHapa. Teopema http://geometry2006.narod.ru/Lessons/10-
72 06 00BbEME IPSIMOro 11/11/14c.pptx

HUAJTUHIPA

Brruucnenne o0bEMOB TeI € http://geometry2006.narod.ru/Lessons/10-
73 HIOMOILBIO ONPEAEIEHHOTO 11/11/16a.pptx

unterpana. O6béM KoHyca

[Tnomaau 60KOBOM M http://geometry2006.narod.ru/Lessons/10-
74 IIOJIHOM ITOBEPXHOCTH 11/11/18a.pptx

KOHYyca

https://infourok.ru/reshenie-zadach-na-

CrepeomeTpuueckue 3a1auu, o n

75 CBSI3AHHBIC ¢ BEAHCICHICM V|ch|sIen|e-obvomov—C|Imdra-ko.nusa—
. usechyonnogo-konusa-geometriya-klass-

00BEMOB IMIIMHIPA, KOHYCa 3512192 htm

[TpuknagHeie 3a1a4u 1Mo http://geometry2006.narod.ru/Lessons/10-
76 teme "OOBEMBI 1 TUIOIAH 11/11/18a.pptx

MOBEpXHOCTEH Ten"

O0BEM mapa 1 I1apoBOro http://geometry2006.narod.ru/Lessons/10-
7 cexropa. Teopema 06 11/11/17a.pptx

o0béme mapa. [lmomanp
cdepsl. CTepeoMeTprudecKue
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http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
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https://infourok.ru/reshenie-zadach-na-vichislenie-obyomov-cilindra-konusa-usechyonnogo-konusa-geometriya-klass-3512192.html
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http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx

3a7a4M, CBI3aHHBIE C
BBIYMCICHHEM 00HEMOB
1apa, mapoBOro CerMeHTa 1
IIIAPOBOT'0 CEKTOPA

[Ipukiiaguele 3aga4u 1o
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM I1apa

http://geometry2006.narod.ru/Lessons/10-
11/11/17b.pptx

78 Y TJIOMIAbI0 cephl.
CooTHoOLIEHUS MEXKTY
IJIOIIAASIMU TTOBEPXHOCTEHN 1
00bEéMaMH IMOJOOHBIX TEIl
ITomoOueIe Tena B
npoctpaHctse. M3menenue
00BbéMa 1pu o100 H. ] ]
79 CTepeoMeTpIIecKIe 3272, http.s://mfourok.ru/l'.cema—uroka—podoble—tel-
lekciya-po-geometrii-5234553.html
CBSI3aHHBIC C BBIYHCIICHUEM
00BEMOB TeJI U IIOMIAAEH
MMOBEPXHOCTEN
KonTponbHas pabota
80 "[1nomanm moBEpXHOCTU U
00BEMBI KPYTIIBIX TET"
https://www.yaklass.ru/p/geometria/11-
JIBM>KeHUS MPOCTPAHCTBA. klass/priamougolnaia-sistema-koordinat-v-
81 Otobpaxenus. JIBuxeHus u prostranstve-metod-koordinat-
paBeHcTBO uryp. Obuue 10439/otobrazheniia-prostranstva-na-sebia-
CBOMCTBA JBMKSHUM vidy-dvizheniia-12444/re-173fee54-d497-47c1-
82el-e1a0a0d883e2
82 Bune! nBrkeHni: https://interneturok.ru/lesson/geometry/11-

MapajuIeIbHbIN IEPEHOC,

klass/bmetod-koordinat-v-
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https://interneturok.ru/lesson/geometry/11-klass/bmetod-koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-profilnyy-uroven
https://interneturok.ru/lesson/geometry/11-klass/bmetod-koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-profilnyy-uroven

LHCHTpaJIbHasA CUMMCTpPH,
3epKajbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSIMOM

prostranstveb/dvizhenie-i-podobie-v-

prostranstve-profilnyy-uroven

83

84

[IpeobpazoBanms mopo0wms.
[Ipsimas u chepa Ditnepa

['eomeTpuueckue 3a1auu Ha
MIPUMEHEHHUE JIBHKECHUS

https://lc.rt.ru/classbook/matematika-11-
klass/metod-koordinat-v-prostranstve-

profilnyi-uroven/5970

https://resh.edu.ru/subject/lesson/2517/main/

85

KonTponbHas padora
"BexTops! B ipocTpaHcTee”

86

O6o0mmaroiee MOBTOPECHHE
11 DOHATHI K METOJIOB
Kypca reomerpun 10-11
KJIACCOB, CHCTEMaTH3aIHS
3nanuit: "[lapamiensHOCTh
MPSIMBIX | MJIOCKOCTEHN B
nmpocTpaHcTae”

https://ege.sdamgia.ru/

87

O6o061matoniiee NOBTOPEHKE
11 moHsTHI U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALUA
3HaHuM: "BekTopsl B
nmpocTpaHcTae”

https://ege.sdamgia.ru/

88

O6o061matoniee MOBTOpPEHKE
11 moHsSTHI K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALU
3HaHui: "BekTopsl B
npocTpaHcTae”

https://ege.sdamgia.ru/
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89

90

91

O6o0miaromee MOBTOPEHUE
11 moHsTHI K1 METOOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEeMAaTH3aI1s
3HaHuii: "O0beM
MHOrorpaHHuka"

O6o0maroriee MOBTOPEHHE
11 moHsTHH K METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATH3aIIH
3nanuii: "O0bemM
MHOrorpaHHuka"

O6o0maroiee MOBTOPECHHE
11 OHSTHH K METOOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTU3AI[Us
snanuii: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyTribIX Ten"

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

92

O6o0m1aromiee MOBTOPEHUE
11 mousTHI K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3ganud: "Ilmomanmn
MOBEPXHOCTU M 00BEMBI
KpyIJbIX Ten"

https://ege.sdamgia.ru/

93

94

HrtoroBas KOHTpOJIbHAS
paborta

Hrorosas KOHTPOJIbHAsA



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
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pabora

95

96

97

98

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu|

Uctopust pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

Uctopust pazButus
CTEPEOMETPUH KAK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI1

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

99

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

https://ege.sdamgia.ru/

100

Hcropus pasButus
CTEPEOMETPUH KAK HAYKU U

https://ege.sdamgia.ru/
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https://ege.sdamgia.ru/
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€€ posib B Pa3BUTHUH
COBPEMEHHBIX HHKEHEPHBIX
1 KOMIThIOTEPHBIX
TEXHOJIOTHI

101

102

Hcropus passutus
CTEPEOMETPHUU KaK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEpEOMETPUU KaK HAYKH U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [IpuMeHsTh aKCMOMBI CTEPEOMETPHH M CIIEICTBUS M3 HUX NPU PEUICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE DPACHOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYTPAHHBIA YyTroj, TPaHH IBYTPaHHOTO YIIIa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PAaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBHJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPaHHHMKOB (IMpamuaa, HOpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBath ~ MHOTOTpaHHHWKH,  BBIOMpas ~ OCHOBaHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TapauIeIeTTUTIE/Ib])
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METOJI CJIC/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOAOM  CIIJIOB, BBIOIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHMUECKUX BEJIMYMH IO 0Opasuam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH
7.12 pEeIICHHH  CTaHAAPTHBIX MaTeMaTHYECKHUX 3aJad Ha  BBIYHCIICHUE
pacCcTOAHUN MEXIy ABYMs TOYKAMH, OT TOYKM O NPSAMOH, OT TOUYKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAOIIUMUCS NPSMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA aIrOpuUTMaM, IPUMEHSAS HW3BECTHBIC AHAIUTUYECKUE METOMABbI IpH

pellIeHNH CTaHAAPTHBIX MaTEeMAaTHUYECKHUX 3aJad Ha BBIYHCIECHUE YIJIOB
MEXYy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupaMuia) ¢ TMpUMEHEHUEM (QOpMyJ, BBIYHCISATH COOTHOIICHHS MEXKIY
TUTONIA/ISIMU TTOBEPXHOCTEH, 00bEMaMU MO I00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUAMHU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
' IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBI
W3Bnekarh, mnpeoOpa3oBBIBaTh W HMHTEPIPETUPOBATH HHMOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeacTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensaTh TeoMeTpudeckue (GakThl JUIS PEHICHHS CTEPEOMETPHYCCKHX
7.17 3a7a4, MPEANOJaralliuX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
MIPUMCHCHHUS 33JIaHbI B IBHOU (hopMe
718 [IpumensTh mpocTeilline MporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAITHOHHBIC CHCTEMBI TIPH PEIICHUN CTCPEOMETPUICCKHX 3a1a4
719 [TpuBOIUTE TpUMEpPbl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUpPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHSTh MOTYYCHHBIC 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATH PEalIbHBIC
CUTYaIlu ¥ MPUMEHSITh U3yUCHHBIC TIOHATHS B TIPOIECCE MMOMCKA PEIICHHSI
MaTeMaTHYeCKu C(HOPMYITHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallMd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIONIb30BaHUEM T€OMETPUUYECKUX TOHATUH U TeopeM, almapara ajareopsl,
pemiate  MpakTUYeCKHe  3a7add,  CBA3aHHBIE C  HAXOXJICHUEM
TEOMETPUUECKUX BEITHUNH
11 KIIACC
Kon .
IIpoBepsiemble mpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpOBepPsIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATHAMH: HWJIMHIPUYECKAs MOBEPXHOCTh, O0Opa3yrolue
6.1 MWIMHIPUYECKON TIOBEPXHOCTH, IMIIMHIpP, KOHUYECKas TOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TENT BPALICHHS
6.4 KnaccudunumpoBaTs B3auMHOE pacroiokeHne chepbl U INIOCKOCTH
OnepupoBaTh MOHATUSIMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEeHTa, IIApOBOH CII0M, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIICHUS,




reOMETPUYECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy U
OTHMCAHHBIN OKOJIO cdepbl, cepa, BIHCAaHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalleHUs

W3Bnekarb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpPEeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE OEHCTBUS  CIOXKEHHS] BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/H[ BGKTOpa Ha 4YuCIo, O6T)$[CH$ITI), KaKuUMH CBOﬁCTBaMH OHU
o0JrazaroT

HpI/IMeHHTB IIPaBUJIO MTapaJuICJICITUIIC A IIPHU CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTb MNOHSTUSIMU: JEKAapTOBbI KOOpPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPIANHATHI BEKTOPA, YroOJl
MEXIy BEKTOpaMH, CKaISIPHOE NPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroJl
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reomeTpuyeckue 3afaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOJa

6.20

Pemrate 3agauM Ha [I0KA3aTEJLCTBO MAaTEMaTHYECKHX OTHOIIEHUH U
HaXOXXJICHWE TEeOMETPHYECKUX BEIWYHH IO 00pa3laM W aJrOpUTMaM,
MPUMEHSST ~ W3BECTHBIE  METOABI  TNPH  PEHICHWH  CTaHIApPTHBIX
MaTEMaTHYECKHUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME INPOTPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3a1a4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE H
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MoNydeHHbIe 3HAHHS HA MpaKTHKE: aHAJIM3HPOBATh pealbHbIE




CUTYyaIllMu ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOUCKA PELICHUs
MaTeMaTHu4ecku cHopMyIupOBaHHON MPOOIEMbl, MOACIUPOBATH peabHbIE
CUTyallul Ha S3bIKE TEOMETPHUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJTMYUH

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox
7

7.1

7.2

IIpoBepsieMbI 3JI€MEHT COAEPKAHUS

I'eomerpus

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsimMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMATHYECKOM ITOCTPOEHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, apaliesIbHbIE
U ckpemuBaromuecs npsaMmele. [lapayienbHOCTH  NpAMBIX W IUIOCKOCTER B
IIPOCTPAHCTBE: MApAJUICIbHBIE NPSAMbIE B IPOCTPAHCTBE, NAPAUIEIIBHOCTh TPEX
MNpAMbIX, MapalJICJIbHOCTDH HpHMOﬁ A IUIOCKOCTH. YTIBIC COHaITpaBJICHHBIMU
CTOPOHAMH, YroJl MEXIy NpSAMbIMU B MpocTpaHcTBE. [lapanenpbHOCTh TMIIOCKOCTEM:
napajulesibHble TIJIOCKOCTH, CBOMCTBA MapaJieNbHbIX IIockocTei. IIpocreiimme
IIPOCTPAHCTBEHHbIE (UIYpbl Ha IUJIOCKOCTU: TETpa’ap, KyO, mapajuienenunen,
IIOCTPOEHUE CEUYECHU I

7.3

7.4

[lepneHuKyISIpHOCTh TNPSAMOMl M IJIOCKOCTU: NEPINEHIUKYJISpHbIE MpsIMble B
IIPOCTPAHCTBE, MPSMbIE NapAJIENbHbIE U MEPIEHAUKYIISAPHBIE K IUIOCKOCTH, MPU3HAK
NEPNEHAUKYIISIPHOCTH NMPSAMON M IJIOCKOCTH, T€OpeMa O NMPsIMOM NMEpIEHINKYIIPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMON M IUIOCKOCTBIO, IBYTPaHHBIN
yroJl, IMHENHBIA yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HakJIOHHbBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKLus (pUrypsl Ha
IJIOCKOCTh. [IepreHIuKyYIIpHOCTD MIIOCKOCTEM: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
mockocTel. Teopema 0 TPEX MeprneHaUKYIIpax

[ToHsiTue MHOTOTpaHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOIPDAHHHUKA, BBINYKIbIE U
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yronpHas
npu3Ma, TpaHM U OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
II0JIHAs IOBEPXHOCTH NpU3Mbl. [lapannenenumesn, npsIMOYTroJIbHBIN Napajuieenunesn u
ero csoictBa. Ilupammpa: N-yrosnbHas nupamuza, TpaHM U OCHOBAHWE IUPAMUJBL,
OOKOBas W TOJHAs MOBEPXHOCTh MUPAMHU[BI, MPAaBUJIbHAS U YCEUEHHAsl MUpaMHA.
OnemMeHThl Npu3Mbl UM nupamunabl. [IpaBuiibHbBIE MHOTOIpAaHHUKU: TIOHATHE
MPaBWJIBHOTO MHOTOTPAHHMKA, TMpaBWIbHAs MpU3Ma M MpaBWIbHAs MHUpPaMHA,
IpaBWJIbHASA TPEYroJibHasg MUpaMUa U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IPABWIBHBIX MHOTOIPAaHHUKAax: OKTaj’ap, MAoAeKa’aAp U ukocayapyrue CeueHus




IMMPU3MBI U TUPAMUIBI

7.5

7.6

7.7

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPHUA OTHOCUTCIIBPHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIEMEHTHI CUMMCTpPUU B nmupaMuaax, napaujicjicnmIic1ax, IMpaBUJIbHBIX
MHOTI'OIrpaHHHUKax

Bbluncnenue 371€MEHTOB MHOIOTPaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans
OOKOBOI IOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIA/1b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTU NpAMOM mpu3msbl. [1nomans 60koBOI MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHOM IUPAMMUIABI, T€OpEMa O IUIOIIAAM YCEUYEHHOM MUPAMMIBIL.
[onsarue 06 06véme. OOBEM nUpaMuIbl, IPU3MBI

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXIY ILIOMAISIMH MMOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TENI

11 KVIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

[HunuHapuyeckast MOBEPXHOCTh, 00pa3yrolue HWIMHIPUYECKON MMOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pa3yroias ¥ oCh, M0 OOKOBOM M MOJHON MOBEPXHOCTH

6.2

Konnyeckas moBepxHOCTb, 00pa3yrole KOHNYECKOW OBEPXHOCTH, OCh M BEPILIMHA
KOHMYECKOM ToBepxHOCTH. KOHyC: OCHOBaHWME M BepIIMHA, OOpa3yromias U OcCh,
MJI0maas OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BBICOTA, OCHOBAHHS U OOKOBasi TOBEPXHOCTh

6.3

6.4

Cdepa u map: ueHTp, paguyc, JuameTp, IUIOMaas NoBepxHOCTU chepbl. BzanmHoe
pacnosoxeHue cepsl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomanb

cdepbl
N300pakeHue Tes BpallleHUs Ha MII0CKOCTH. Pa3BEépTka HuIMHApa U KOHYyca

6.5

KoM0OuHanmu e BpauieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJI0
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PaHHUK, WIH TEJIO BPALICHUS

6.6

6.7

6.8

[Tonstue 06 oO0BEMe. OcHOBHBIE cBOWCTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBPHOTO TapajuieNienunena u cineacteus u3 He€. O0BEM MIITHHIPA, KOHYCA.
OO6béM 1mapa ¥ miomaiab chepol

[TonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHHUS MEXY MIIOMIAAIMHI TTOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust muimMHApa (MapajuieIbHO U TEPHEHIUKYISIPHO OCH), CEUYEHHUs KOHYyca
(mapanienbHOEe OCHOBAHUIO U MPOXOSIIEE Yepe3 BEPIINHY), CEUCHUS I1apa

6.9

Bexktop Ha miockoctd M B mpoctpaHcTBe. ClIO)KEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXeHue BeKkTopa Ha uucio. Pas3nokeHue BeKTopa Mo TpEM HEKOMIUIaHApHBIM
BekTtopam. [IpaBuio napamnenenunena. Pemenue 3anay, cBsI3aHHBIX C TPUMEHEHUEM
MpaBWJI IEUCTBUI C BEKTOpAMH




[IpsiMmoyronbHasi cucTteMa KOOpAMHAT B TmpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimne 3amaum B KOOpAMHATaX. YToJd Mexay BekTopamu. CkansipHOe
MIPOU3BE/ICHNE BEKTOPOB. BbluMcieHHE YIIIOB MEXKAY NPSAMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBII METO/ MIPH PELICHUN T€OMETPUUYECKUX 3a/1a4

6.10

IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJIbTATaAM OCBOEHUS
NpPOBEPsieMOr0  OCHOBHOI 00pa3oBaTe/IbHOI POrpaMMbl CpeHero oo1ero
TpeOoBaHUSA oOpa3oBaHus

Bnagenue Meronamu J0Ka3aTeNbCTB, AJITOPUTMAMH PpELIEHMS 3a/1ady;
yMeHue GopMyIMpOBaTh M ONEPUPOBATh MOHATHAMM: ONpEAEICHHUE,
aKCUOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, IIPU3HAK, JIOKa3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKM; INPUMEHSATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXkKACHHUE, NMPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYECKONM WHIYKIUY;
IIPOBOAMTD J1I0KA3aTeNbHbIE PACCYKICHUS MPU PELICHUH 3a]a4, OLIEHUBATh
1 JIOTUYECKYI0  IPAaBUJIBHOCTb  PACCYXACHHUW; YMEHHE  OINEpPUPOBATh
MOHSTUSIMH: MHOKECTBO, MOJMHOKECTBO, OINEpaly Haj MHOKECTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YyHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSIMU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, Tpad Ha MUIOCKOCTH; YMEHUE 33/1aBaTh
U ONMMCHIBaTh Tpadbl pa3lInYHBIMU CIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pCeIICHUHA 3a1a1

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENeHb C IeJIbIM MTOKa3aTeseM, KOPEeHb HaTypaJbHOM CTENEeHH, CTENEeHb C
paloHaIbHBIM IIOKA3aTENIEM, CTENEHb C JACUCTBUTEIbHBIM IOKA3aTEIEM,
jJorapudm Uucia, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOTO YHCIA,
2 OCTaTOK IO MOAYJI0, PAalMOHAIbHOE YHUCIIO, WPPALUOHAIBHOE YHUCIIO,
MHOXECTBAa HAaTypaJbHbIX, LEJbIX, PAlHMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIOB30BaTh MPU3HAKU JETUMOCTH, HAUMEHBIINH 00IIni

JNeNUTeIh W HauMEHbIllee oO0Inee KpaTHOoe, anropuT™M EBkimnma mpu

pelmicHuN 3ada4; 3HAKOMCTBO C Pa3JIMYHBIMH IMO3UIIUOHHBIMU CHUCTCMaMHU




CUHCIJICHUS; yMEHHUE BBITIOJIHATH BHIUMCIICHUE 3HAUCHHUH U IpeoOpa3oBaHus
BBIP@)KEHUI CO CTeneHsAMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHAJIbHBIX  BBIPDAKEHUM;  yMEHUE  ONEpPUpPOBaTh  IOHATUSMHU:
II0CJIEI0BATENbHOCTb, apu(MeTHUecKass Iporpeccusi, TreoMeTpuyecKast
nporpeccusi, OECKOHEYHO YyOBIBaroIlas TIeOMETpHUYECKas IpPOrpeccus;
yYMEHHUE 3a/laBaTh I1OCJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYpPpPEHTHBIX (pOpMyJI; yMEHHE ONEepUPOBATh MOHATHAMU: KOMILIEKCHOE
YUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Ymcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpauyeckas); yMeTb
NPOU3BOUTh apU(METHUYECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMHU;
IPUBOANUTH PUMEPBI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBAThH
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTeNb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
MOKa3aTeJbHbIC, CTENEHHBIC, JOrapu(MHUYECKHE, TPUTOHOMETPHUIECKUE
YpaBHEHUsS M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHUE,
HEPaBEHCTBO, CHUCTEMAa YPABHEHUHW M HEPABEHCTB, PaBHOCHJIBHOCTH
YpAaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pEILIATh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1apaMETpPOM; IPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKU U peasibHOM JKU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (yHKLIHH, HauOoJiblllee U HaWMEHbIIEee 3HAYCHHS
(GYyHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMITOTHI Tpaduka
GbyHKIIMK, TiepBas U BTOpas NPOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nueckuif CMBICI TNPOU3BOAHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
MHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHUE
BBIUMCIIATh  NPOM3BOAHBIE  CYMMBI, INPOM3BEIACHMS, YacTHOIO U
KOMIO3ULUN (YHKIMHA, HAaXOAUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMU; YMEHHE HAaXOOUTh HPOM3BOJIHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHUE HCIIOJb30BaTh IPOU3BOIHYIO Ul HCCIeNOBaHHUA (YHKIHH,

HaXOJUTh HauOONbIINE W HAaUMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH




rpauKku MHOTOUYICHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTH4eCKOro
aHajgu3a; MPUMEHSATH MPOU3BOAHYIO JUIsI HAaXOXKICHHUS HAMWITYUIIETro
pelieHus B MPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-DPKOHOMUYECKUX U
(bU3MYEeCKUX 3ajlayax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
WHTErpajia; MPUBOJIUTH IMPUMEPhl MATEMATHUYECKOTO MOJCIHMPOBAHUS C

oMoIIbi0 AuddepeHITnaTbHbIX YpaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTudyHas QYHKLUS,
pauuoHanbHas (QYHKUUS, CTElNeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
¢yHKIMu, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKIWHU, TOKa3aTelbHas M
jgorapupmuueckass (GyHKIHMH; YMEHUE CTPOUTh TpapUKH H3yYEHHBIX
¢GyHKUIMH,  BBIIONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCMOJIb30BaTh Tpa(UKK Ul U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3aJad M3 peabHOMI
KU3HHU; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAYy BEJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HBIX THUIOB (B TOM YHCIIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJOTH, 33a4d U3 00JaCTH yNpaBJIEHUs JIUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HCCIENOBATh IOIYYCHHOE pEIIECHUE U
OLIGHUBATh IPaBAONOAOOHOCTh pPE3yIbTAaTOB, YMEHHME MOJECINPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEOBATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HUCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHne omnepupoBaTh MOHATHAMHU: CpeqHee apru(MeTHdecKoe, MeInaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHHe HW3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpPMaLKIO, IPEJCTABICHHYIO B Ta0IMLaX, HA AUarpammax, rpadukax,
OTPaXXAIOLIYI0 CBOWCTBA pEaJbHBIX MPOLECCOB U SBICHUI; MPEICTABIATh
uH(pOpMAILIMI0O C TIOMOIIBI0 TaOMUIl W JAMarpaMM; HCCIENOBaTh
CTaTHCTUYECKHE [aHHbIC, B TOM YHUCIE C MPUMEHEHHEM TpapHuecKUX

MCTOHOB U 3JICKTPOHHBIX CPCIACTB; rpa(bnqecxn nucciacaoBaTb COBMCCTHBIC




HaOJII0ICHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHue OnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydailHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIONB30BAaHUEM TpapUUECKUX METOJIOB; INPHUMEHSTh
(GOopMyNbl CIOXXKEHUS U YMHOXXEHHUS BEpOSTHOCTEH, (HopMyiy IOJIHOM
BEPOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbBIe (aKTHl U (HOPMYIIBI;
OLICHUBATb BEPOSTHOCTH pEalbHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSAMH:  CIIydaiiHas BEJNMYMHA, pPACHpelelieHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHUE
CIlyuallHOW  BENWYMHBI, (QYHKIUW paclpeAciieHHs U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpelesieHuil; yMeHue
MCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPENCICHUN ISl peIIeHHs 3a1ay;
3HAaKOMCTBO C NOHSATHUSAMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONIBLIMX 4YHMCET B MPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE
OIIEPHPOBATH TOHATUSMHU: COYETAHHE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YUCIO  NEepecTaHoBoK; OumHOM  HplOoTOHA;  yMeHHe  NPUMEHSTh
KOMOWHATOPHBIE (aKThl U PACCYXKACHUS JUIS pEIIeHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBIIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKa, MpsMas, I[UIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIA, IJIOCKUI YIoJl, IBYTPaHHBII
YTOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIUECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHANKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXIY IMPsSMBbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, Yrod MEXIYy IUJIOCKOCTSIMU,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pPacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIOJIb30BaTh MPHU PEIICHUU
3aa4 u3ydyeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpPA; CTPOUTh MaTEeMaTHYECKUE
MOJEIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUNA U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATUSAMU: IUIOIAAbL (QUTYpBl, 00BEM (UTYDHI,
MHOTOTPAaHHHK, TPaBHJIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamuaa, (Gurypa u TOBEPXHOCTh
BpallleH!s, OWIMHAP, KOHYyC, map, cdepa, uomans cdepsl, IUIOMAIb

MOBEPXHOCTU NHUPAMHUJBI, IMPHU3MBI, KOHYyca, LWIMHApPA, O00BEM KyOa,




11
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IPSIMOYTOJIBHOTO ~ NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYCa, Il1apa, pa3BépTKa NOBEPXHOCTH, CEYEHHUS KOHyCa W LWJIMHJIpA,
[apajuleJibHblE OCH WJIM OCHOBAHMIO, CEUEHHUE Ilapa, IIJIOCKOCTb,
Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeaeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKaX TI'€OMETPHUYECKUX (HUTYp, OOOCHOBBIBATH WIIH
OMpoBepraTh MX; yMEHHE NPOBOAMUTH KIacCHpUKauioo (GUryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBINOIHATH HEOOXOAUMbIE JOMOJHUTEIbHBIE

IMOCTPOCHUA

YMeHue onepupoBaTh TMOHATUSIMH: JBUKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbIC M MOJOOHBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKType; UCIOIh30BaTh FTEOMETPUUECKHUE OTHOMICHUS TIPU
pEIIeHUN 3aJla4; HAXOJUTh TCOMETPHUYECKHE BEIMYMHBI (IJIMHA, YTOJI,
wioaab, 006EM) MpU pelIeHU: 33a4 U3 JPYTUX y4eOHBIX MPEAMETOB U
U3 peaTbHOW JKU3HU, YMEHHE BBIYHCIATH TCOMETPHUYSCKUE BEITUIMHBI
(mmuHA, Yroi, MIIOMagh, OOBEM, IUIIOIMIAAh TOBEPXHOCTH), HUCHIOIb3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/b TMOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYyCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TIApaJUIeNIeNTUIeIa, MUPAMUIbI, TPU3MBI, ITHIUHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[06HBIX (I)I/Il“yp

YMenue ONCpUpOBaATh MOHATUAMU: MPAMOYT'OJIbHASA CUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCIO, PA3JIOKCHUC BCKTOpa IO 6a3I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, VYIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaATb BCI(TOpHLIfI n KOOp)II/IHaTHI:Jﬁ METOA

JJI pEHICHUA TrCOMETPHUICCKUX 3adad U 3aJia4 JpYyTUX y‘-Ie6HI)IX nmpeaMETOB
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YMenue BLI6I/IpaTB MOAXOAAIIMNH METOJ, s pelmiCHud 3aia4r,; IOHNUMaHUC
3HAYUMOCTH MATEMATHUKH B HU3YYCHHU IPUPOAHBIX U O6I_HCCTBCHHI)IX
nponeccoB u ﬂBHGHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPbI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOW MaTeMaTHUYECKOU HAYKH




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  unciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JAPOOH, MPOLECHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTENEeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI

JeiicTBuTtenpHble uucia. ApudMeTHYecKHe onepalud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BRIYMCICHUS, PaBHIIa OKPYIJICHUS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommuiekcHbie uncia
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHU M HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Matpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OnpeaenuTeab MaTPHIIbI
3 DyHKINUK U TpaPUKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CrenenHas (QyHKUMS C HaTypaJbHbIM M LeJbIM Ioka3zateseM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB Qyaknumii. CpoiicTBa  (QyHKIHIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas GpyHkiuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HaJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Matemaruka. ['eometpust; 10 kiacc. yriyoneHHoe ooyuenne Mep3isik AL,
Homuposckuii [[.A., [TonsikoB B.M.; nox penakuueit [logonsckoro B.E.
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCThIO M3 1aTeNbCKHM IIEHTP
«BEHTAHA-T'PA®»; Axunoneproe o6mectBo «M3natenbcTBo
«IIpocBenieHue»

* Maremaruka. ['eometpust; 11 kiacc. yrnyoiaennoe ooyuenue Mepssik AL,
Homuposckuii J[.A., ITonskoB B.M.; nox penakuueit I[logonsckoro B.E.
OO6111eCTBO C OTPAaHUYCHHONM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iectBo «3naTeabcTBo

«ITpocBenieHue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

['eomerpus. Yrmyonéunslit ypoBens : 10 kiace : Mmetoauueckoe nocoodue / E.
B.

byuko, A. I'. Mep3isik, B. b. Tlononckuii, M. C. fxkup. — M. : Benrana-
I'pag,

2020 — 83 c. : un. — (Poccuiickuii y4eOHUK).

byuko, E. B.

Maremartuka : aﬂre6pa M Hadajla MaTCMAaTH4YCCKOI'O aHaJIn3a, rCOMCTPHUA.



['eomeTpus. YrmyOnéunslii yposens : 11 kiacc : meroanueckoe nocodue / E.
B.
byuko, A. I'. Mep3isik, B. b. Ilononckuit, M. C. fxkup. — M. : Benrana-

I'pad,2020 — 80 c. : un. — (Poccuiickuii yaeOHUK).

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

» O6pasoBaTenbHas oH-naitH miardopma https://educont.ru/

* Poccuiickas snexktponHas mkosa https://resh.edu.ru

» MuTepaktuBHas Tetpaas «Skysmart» https://edu.skysmart.ru

» Enunas xosuteknus udpoBsIx 00pa3zoBareabHbIX pecypcos http://school-
collection.edu.ru

*  uay Ha ypOK MaTeMaTuKu (METOIUYECKUE Pa3pabOTKH):
www.festival.1sepember.ru

* Ypoku — KOHCIIeKThl WWW.pedsovet.ru

* Hayuno-nonynsapHelii Gpu3nKo-MaTeMaTHUECKUI KypHAI JJIs IIIKOJILHUKOB H
cryaentoB «KBantyhttp://www.kvant.info

» OTKpBITHIN OaHk 3amanuii Ha caiite OUIIU fipi.ru.

* https://workprogram.edsoo.ru/

* https://mathege.ru/ OTkpbIThIli OaHK MaTeMaTHyecKuX 3aaa4d EI'D
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