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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB TyMAaHHUTAPHOIO IUKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
O0y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEILICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIATbh M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTaBJISAIONIEH MpeaMeTHON obnacTu «MaTteMaruka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCcCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMupOBaHUE TMPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHHUS paclio3HaBaTh Ha YepTexkax, MOACIAX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHUYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs: UX MPUMEHSATh, MPOBOAUTH J0KAa3aTeIbHBIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHUSI O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYAIbHBIX U  TBOPYECKUX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YUEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEAJTbHBIX CHUTYallMid, UCCIIENOBAHUS MOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsiMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSTUSMWY», PEICBAHTHBIMH T€OMETPHH Ha YriyOJIEHHOM YypoBHE OOyYECHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIUHUAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJBKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHoil paboueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOMPOCaM O0yUaroIuecs
oOpamaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHATUSMH U HAaBBIKAMU TOCIIEA0BATEIHHO U TIOCTYAaTEeNbHO, C
COOJII0JIEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIIIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus  Juisi auddepeHumnanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
M3YYeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIMIMXCA K TPOJOIIKEHUIO H3YyYEHUS] MaTeMaTHKUA C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 npoecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOTO Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcst 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B Heaeno), B 11 kinacce —
68 yacoB (2 yaca B HEZEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, IpsMas, IIOCKOCT,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CICICTBUA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlieiIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, apAJLIEIBHOCTD TPEX MPSAMBIX, IAPAIIICIIBHOCTD IIPAMON
u 1iockoctd. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. llapajuienbHOCTh IJIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  INPU3HAK  INEPHEHAUMKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAy IMPSMOW M INIOCKOCTBIO, BYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajuleenune];] YW  €ro  CBOMCTBA.
Kparuaiimmme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep MW OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpuU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, Kyo0. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTU HPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B IIPAaBUJIBHOM MHOTOIPAaHHMKE: CHMMETpUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPa3IOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MEXay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaleHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienenumneaa M cienctsus u3 He€. OO0bEM mpsiMod U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. OOBEM I1apa U 1mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss ¥ MHOTOTpaHHHMKOB. [Ipw3ma, BmmcaHHas B
IWIMHIpP, ONWCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanune mapa u chepsl miockocThio. IloHATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHbeIx Quryp. IlpeoOpazoBanue momodusi, romoreTus. Pemienue 3amay Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEUCHUS LUIIUHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUEHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbpHas
cucTeMa KoopauHat B npoctpaHcTBe. Koopaunatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OTtoOpakeHus. JIBUKEHUS UM PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, ONPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKIUSIMU ¥ Ha3HAUCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUHUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOT0 Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOECHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BOCIUTAHUE:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIbIXa, peryispHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX MpoOIieM, OpUeHTAIUS
Ha TPUMEHEHUE MATEMATHUYEeCKUX 3HAHWUW I peleHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BaTh CYIICCTBCHHBIE MNPU3HAKKM MAaTEMATUYECKUX
OOBEKTOB, TIOHSTUNA, OTHOIICHUN  MEXAy TMOHATUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHs TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa30BBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEY U,

JIeNIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAEHHUsS, MCCIECAOBAaHUS, OLIEHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH Je(UIUTH MHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazInyHbIX (opMax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pPE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpE3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJAa/J€Th  HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTEeMaTU4YeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPY PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NPUHUMATh IE€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW pabOThI, pacHpenesiTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXJAaTh MpoIecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIEeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JIPYTMMH YJEHAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKHX 3a]1ay;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KiacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE u OPTOrOHAJIBHOE
MPOEKTUPOBAaHNUE (DUTYp HA IMIIOCKOCTh, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
Qurypes;

e CBOOOJHO ONEPUPOBATH IMOHATUSAMHU, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELICHUM MATEMATHYECKUX 33J]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA U  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MNpPEOOpPa3OBbIBATH U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJIbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPUH,
HCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSAMHU, CBSI3aHHBIMH C TE€JIAMH BPAILCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAaIlCHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCaHHBIM 0KOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK W TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pelarb reOMETPUYECKHE 3a/1a4M Ha BBIUMCIIECHUE YIVIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIA IIPU PELICHUH;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB U TEN BpalleHUS MpH
[apaJyIeIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHUMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALINE YEpPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS] CEYEHUM: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C UCIIOJIB30BAHUEM TIE€OMETPHUUYECKUX TIOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypchl
bub OK
1 BBenenue B crepeoMeTpuio 12 1 nommoreka [
https://m.edsoo.ru/
) B3anmHoe pacnosnoxeHue npsMbIx B 6 1 bubnuorexa [HOK
IIPOCTPAHCTBE https://m.edsoo.ru/
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g bubnuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/
4 [lepneHIUKYISAPHOCTD MPSMBIX U 16 bubmuoreka [JOK
IJTOCKOCTEMN B MPOCTPAHCTBE https://m.edsoo.ru/
5 VYTIIBl U pacCTOSHUS 12 1 bubmmorexa [TOK
https://m.edsoo.ru/
bu6nuoreka [IOK
6 M 6 1
HOTOTpaHHHKH https://m.edsoo.ru/
bu6nuoreka [IOK
7 B 6
CKTOPRI B MPOCTPAHCTBE https://m.edsoo.ru/
g IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALIIHS ) 1 bubmmoreka [JOK
3HaHUH https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
Ne ni/m Kourpoububle IIpakTHyeckue
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6 OK
1 AHaUTHYECKas TEOMETPUS 11 1 nommoreka L
https://m.edsoo.ru/
) [ToBTOpenue, 0600IIEHNE 1 10 bubmmoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/
b K
3 O0BEM MHOTOTpaHHUKA 14 1 nommorexa 110
https://m.edsoo.ru/
bu6mmoreka [IOK
4 Tena Bpaueris 14 ! https://m.edsoo.ru/
5 [Tnomaay moBepxXHOCTU U OOBEMBI 2 1 bubnnoreka [JOK
KPYTJIBIX TEII https://m.edsoo.ru/
bu6mmoreka [IOK
4 1
6 JlpwiceHus https://m.edsoo.ru/
7 [ToBTOpenue, 0600IIEHNE U 7 | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Jara uudposbie
Ne o/m Tema ypoka Kontpoabnpie IlpakTuueckue
Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE TTpaBUJIa U300pAKEHUS HA
bubnunoreka LIOK
1. PHUCYHKE TIJIOCKOCTH, MapalIeIbHbBIX 1
https://m.edsoo.ru/
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka
[TonsaTus crepeomMeTpun: TOUKa, psiMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
bubnunoreka LIOK
2. IpaBUJia U300paKeHMsI Ha PUCYHKE 1
https://m.edsoo.ru/
MJIOCKOCTH, MAPAJLIEIbHBIX MPAMBIX
(OTpEe3KOB), CepeIMHbI OTPE3Ka
[TonsaTus: nepecexaronuecs MmI0CKOCTH,
bubmmoteka IIOK
3. MepeceKaroIInecs mpsiMasi U TUIOCKOCTb; 1
https://m.edsoo.ru/
MOJIYITPOCTPAHCTBO
MHororpaHHUKH, H300pakeHNE
4 ocTeii OCTPAHCTEE b 1 bubnuoreka [{OK
. MPOCTEHUIINX T HCTBEHHBIX (hUT
P poctp M https://m.edsoo.ru/
HECYIIECTBYIOIINX 00OHEKTOB
c AKCHOMBI CTEPEOMETPUH U TIEPBHIE | bubmuorexa [IOK
' CJIICACTBUS U3 HUX https://m.edsoo.ru/
6 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE 1 bu6muoreka [JOK
' CJIEACTBUS U3 HUX https://m.edsoo.ru/
AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
bubnunorexa LIOK
7. ciencTsus n3 HuX. CriocoOnl 3a1aHus 1

NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

https://m.edsoo.ru/




O06o03HaueHUs MPSAMBIX U TIJIOCKOCTEH

N306paxkenue ceueHnii nupamuabl, Kyoa u
HPU3MBI, KOTOPbIE IPOXOIST Yepe3 uX

N bubnuorexa [JOK
8. p€6pa. M3o0pakeHue nepeceueHus
. https://m.edsoo.ru/
MOJIyYEHHBIX IJI0cKOCcTel. PackpamBanue
MIOCTPOEHHBIX CEYEHUHN PAa3HBIMU LIBETAMHU
N3o06paxkenue ceueHuit nupamubl, Kyoa u
MPU3MBbI, KOTOPBIE MPOXOAT YEPE3 UX
N ’ bubnuorexa [{OK
9. p€opa. 3o0parkeHne nepeceyeHus
N https://m.edsoo.ru/
MOJIyYeHHBIX II0cKocTel. PackpamnBanue
MOCTPOEHHBIX CEYEHU Pa3HbIMU LIBETAMU
MerTton cie1oB U1l IOCTPOEHUS CEUEHUI.
. . bubnuorexa [{OK
10. CBoiicTBa niepecevyeHuil MpsIMbIX U
. https://m.edsoo.ru/
IJIOCKOCTEHN
[TocTpoenue ceuenunii B mupamu/ie, Kyoe
1 o TpéM ToukaMm Ha péopax. Co3ganue bubnuoreka [IOK
' BBIHOCHBIX 4EPTEKEN U 3aIKCh 11aroB https://m.edsoo.ru/
MOCTPOEHUS
1 KonTponbHnas padora "AKCHOMBI
' crepeomerpun. Ceuenns"
B3aumHoe pacnioniokeHue NpsiMbIX B
npoctpaHcTBe. CKpemmBaronuecs
bubnunorexa LIOK
13. npsimble. [Ipr3Haky cKkpemuBarOnuxcs
https://m.edsoo.ru/
npsmbIx. [lapannensHbie npsMbie B
MIPOCTPAHCTBE
Teopema o Cyl1eCTBOBaHUU U
1 €IMHCTBEHHOCTH MPSIMO MapasuiebHON bubnmoreka [JOK

JTAaHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISXKAIIIEH HA JaHHOU

https://m.edsoo.ru/




15.

16.

17.

18.

19.

20.

21.

npsAMoii. Jlemma o nepeceyeHuu
napauieIbHbIX MPSMBIX JTIOCKOCTHIO

[TapamnensHOCTH TpeX MpsIMbIX. Teopema o
TpEX mapauIeIbHBIX NpAMBIX. Teopema o
CKPEIIHUBAIOIIUXCS TPIMBIX

[TapaymensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA apaALICIILHOTO
npoektupoBanus. 300paxxeHne pa3HbIX
buryp B napaiienbHON MPOSKIIUU

lenTpanbHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXy NPSIMbIMHU

3aayn Ha 10KA3aTEIBCTBO U
HCCIIENOBAHUE, CBA3aHHBIE C
paconoXeHUEM MIPSIMBIX B IIPOCTPAHCTBE

[ToHsATHS: MapaIeTbHOCTh MPSIMOKN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
HapauIeIbHOCTH MPSIMON U INIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

I'eomeTpuueckne 3a1aun Ha BEIYUCIIEHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE

ITocTpoenue ceueHus, MPOXOASILETO Yepes
JIAHHYIO IIPSIMYIO Ha 4EpTEkKe U
[apaJuIeIbHOTO APYroy npsamMou. Pacyér
OTHOILICHUN

bubnunoreka LIOK
https://m.edsoo.ru/

bubnunoreka LIOK
https://m.edsoo.ru/

bubnunoreka LIOK
https://m.edsoo.ru/

bu6nunorexa LIOK
https://m.edsoo.ru/

bu6nunorexa LIOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/

bubnunorexa LIOK
https://m.edsoo.ru/




[TapannenpHas NpoeKUs, IPUMEHEHUE
JUTSI TIOCTPOCHHUS CEUSHUH Ky0a 1

bu6nmmoreka [IOK

22. napayuienenunena. CBoncTaa https://m.edsoo.ru/
napajuieenunea u Npu3Msl

53, [TapannensHble 1ockocTu. [Ipu3naku bubnmnoreka HOK
MapajuieIbHOCTH JIBYX IIJIOCKOCTEH https://m.edsoo.ru/
Teopema 0 napamieIbHOCTH U

" €IMHCTBEHHOCTH IIOCKOCTH, TPOXOSIIECH bubnunoreka LIOK
yepe3 TOUKY, HEe TPUHAAJICKAITYIO JaHHOU https://m.edsoo.ru/
IJIOCKOCTH U CJIECTBUS U3 HEE
CaolicTBa napauieabHbIX IIOCKOCTEN: O

55 [apaJuIeIbHOCTH MPSIMBIX ITEPECEUEHUs Bbu6mmotreka [JOK
IIPU IIEPECEUECHUHN ABYX NapaICIbHBIX https://m.edsoo.ru/
IJIOCKOCTEN TPEThEN
CaolicTBa napamieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NapaJljIeIbHBIX IPSIMBIX,

26. 3aKJIFOYEHHBIX MEXY NTapaJlIeIbHBIMU brbmmorexa [OK

. https://m.edsoo.ru/

IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM €
JBYMsI IIapajuIeNIbHBIMU IIJIOCKOCTSIMU
CaolicTBa Ky0a U IPSIMOYTOJILHOTO

57, napajuienenunena. Berancnenne e bu6muoreka [JOK
OTPE3KOB B KyO€ U MPSMOYTOJIbHOM https://m.edsoo.ru/
napajuieaenunene
[lepneHauKyISIPHOCTD IPSAMOMN U

58, riockocTH. [Ipu3nak bu6muoreka [IOK
MEPIECHINKYISIPHOCTH IPSIMOU U https://m.edsoo.ru/
IIJIOCKOCTH

59, Teopema o CylecTBOBaHUU U bubmmoreka [JOK

€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH

https://m.edsoo.ru/




yepe3 TOUKY IPOCTPaHCTBA U
MEePHEHANKYIISIPHON K IJIOCKOCTH

[110CcKOCTH U EPIEHIUKYISIPHbIE UM
IpsiIMble B MHOTOTPaHHUKAX.

bu6nmoreka [IOK
30. [leprieHaAMKYISIp M HAKJIOHHAS.
https://m.edsoo.ru/
[TocTpoeHne nepneHauKyIIsipa U3 TOUYKH Ha
MPAMYIO
31 Teopema o0 TpEX NepHEeHAUKYIApax bubmmoreka [JOK
' (mpsimast 1 oOpaTHas) https://m.edsoo.ru/
3 Teopema o0 TpEX nepHneHUKYIsApax bubnnoreka [JOK
' (mpsimast 1 oOpartHas) https://m.edsoo.ru/
33 Yroa Mexay CKpeluBaroIUMUCs bubnnoreka [JOK
' MPSAMBIMHA https://m.edsoo.ru/
ITorck neprneHIuKyISIPHBIX MPSAMBIX €
34 HOMOH_[BIOpHe HCHZI/IKPII}I Hbllj( bubmmorexa OK
' . p yip https://m.edsoo.ru/
IJIOCKOCTEN
35 OpTOoroHanbHO€ MPOEKTUPOBAHUE brbmmorexa [OK
' P P P https://m.edsoo.ru/
[TocTpoenue ceuenuii kyba, mpu3Msl,
36 OpPaBUIILHON IMUPaMUABI C IOMOIIBIO bubmmorexa OK
’ p vp https://m.edsoo.ru/
OPTOTOHAJILHOW MPOEKIUU
CummeTpus B IPOCTPAHCTBE
but6mmoreka [IOK
37. OTHOCHUTEIBHO MITOCKOCTH. [InockocTn
. https://m.edsoo.ru/
CHMMETPUN B MHOTOIPaHHUKAX
38 [Ipu3Hak nepHeHAUKYIIPHOCTH TIPSIMOU U bubnmorexa [JOK
' IUIOCKOCTH KaK CJIEJICTBUE CUMMETPUN https://m.edsoo.ru/
39 IIpaBunbHBIE MHOTOrpaHHUKU. Pacyér bubnuorexa [IOK

paCCTOSIHI/Iﬁ OT TOYKH OO IIIIOCKOCTH

https://m.edsoo.ru/




CnocoObl ONyCTUTh MEPIIECHANKYISPDI:

bu6nmoreka [IOK
40. CUMMETpUsI, CABUT TOYKH I10
0 . https://m.edsoo.ru/
napauIeIbHON MpsMON
a1 CnBur no HenapaJieabHOU MPAMOH, bubmmoreka [JOK
' W3MEHEHHUE PaCCTOSTHUM https://m.edsoo.ru/
KonTtponsHas padora "B3anmuoe
42. pacIIoIOKEHUE IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTBe"
13 I'eomerprueckrie METObI BBIYMCICHUS bubnuoreka [IOK
' yria MeXAy IpsIMbIMUA B MHOIOIpaHHHUKAaX https://m.edsoo.ru/
44 JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX bubnuoreka [IOK
' YIJI0B ABYT'PAaHHOTO yIjia https://m.edsoo.ru/
45 [lepnennukynspHueie maockoctu. CBoiicTBa Bbu6mmotreka [JOK
' B3aUMHO MEPIIEHINUKYIISPHBIX MIJIOCKOCTEN https://m.edsoo.ru/
[Ipu3Hak nepneHIuKyIsIpHOCTH
46 MJIOCKOCTEH; TeopemMa O MpsSMOin bubnnorexa [JOK
' MEePECEUCHUS ABYX MIOCKOCTEN https://m.edsoo.ru/
NEePIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH
[TpssMoyronbHBIN Napaenenunesn; Kyo;
47 PAMOYT . ’ ’ bubmmnoreka [IIOK
. M3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
p ’ p yr https://m.edsoo.ru/
napasuiesenumneia
48 Teopema o 1MaroHanu NpsSMOYroJIbHOTO bubmuorexa [IOK
' napajulesienuIle/1a U CIeICTBUE U3 HEE https://m.edsoo.ru/
CrepeoMeTpHuuecKkre U MpUKIIaIHbIE
but6mmoreka [IOK
49. 3a/1a4M, CBA3aHHBIE CO B3aMHBIM
https://m.edsoo.ru/
PacroI0KEHUEM NPSAMBIX U TNIOCKOCTH
50 [Tapa napanienbHbIX IUIOCKOCTEN Ha bubmmoreka [JOK

CKPEIIHUBAIOIINUXCS MPSIMBIX, PACCTOSTHUE

https://m.edsoo.ru/




MECXKAY CKPEIUBAOIIUMHACA IIPAMBIMHA B
IMPOCTBIX CUTyallUAX

PaccTosHrE OT TOUKH J0 IINIOCKOCTH,
pacCcTodHuE OT HpﬂMOfI J0 IINIOCKOCTH.

51. Brrunciienre pacCTosTHUM MEXIY bubmmorexa LOK
https://m.edsoo.ru/

CKPELIMBAOIIMMUCS IPSIMBIMU C IIOMOIIbIO
NEePIEHIUKYISIPHON MIII0CKOCTH
TpéxrpaHHsblil yroi, HepaBeHCTBaA s

5 TpexrpanHbix yrioB. Teopema [Tudaropa, bubmmoreka [JOK
TEOPEMBI KOCUHYCOB 11 CHHYCOB LISt https://m.edsoo.ru/
TPEXTPAHHOTO yIJia

53, DNeMEeHTHI CPEPUIECKON TeOMETPHH: bubmmoreka [JOK
reojfie3nvUecKre JNHUU Ha 3eMIiie https://m.edsoo.ru/

” KonTposnbnas padota "Yrisl u
paccrosiHus"

- CucremaTtu3zanus 3HaHuid "MHOTOrpaHHUK bubnmnorexa [JOK
U €ro AJIeMEeHTHI" https://m.edsoo.ru/

c6. ITupamuna. Buasl nupamup. [paBunibHas bubnuoreka [IOK
nupamMuaa https://m.edsoo.ru/

7. [Tpusma. IIpsiMast U HaKJIOHHAS TPU3MBI. bubmuorexa [IOK
IIpaBunpHas npuzma https://m.edsoo.ru/

sg. [Ipsimoii napannenenunen, bubmuorexa [IOK
OpSMOYTOJIbHBIN Mapasuienenunesn, Kyo https://m.edsoo.ru/
Boinmykiblie MHOrOorpanHuku. Teopema

59. Oitnepa. [IpaBuiibHBIE U TOTYIIPABUIIbHBIE Bubmmorexa [IOK

https://m.edsoo.ru/

MHOTOTPaHHUKH

60. KonTtponbnast pabora "MHororpaHHuKu"

61. IToHsATHE BEKTOpPA HA IIJIOCKOCTH U B bubmuorexa [JOK




\ 67.
\ 68.

62.

63.

64.

65.

66.

MIPOCTPAHCTBE

Cymma BekTOpoB. Pa3HOCTH BEKTOPOB.
[TpaBuio napauienenunena

YMHOKEHNE BEKTOPA HA YUCIIO

Pasnoxxenne BekTopa 1o 6azucy Tpéx
BCKTOPOB, HC JIC)KAIIIUX B OHHOﬁ
IUIOCKOCTH

CkansipHO€ MTPOU3BEIECHNE

Brluncnenue yria Mexy BEKTOpaMu B
npocrpaHcTse. [Ipocreiimune 3amxauu ¢
BEKTOpaMU

O000111eHHE U CUCTEMATU3ALNS 3HAHUI

Wrorosas koHTposibHasA paboTa

1
1

https://m.edsoo.ru/
bubnunoreka LIOK
https://m.edsoo.ru/

bubnunoreka LIOK
https://m.edsoo.ru/

bubnunoreka LIOK
https://m.edsoo.ru/

bubnunoreka LIOK
https://m.edsoo.ru/

bubmuoreka [{OK
https://m.edsoo.ru/
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11 KJIACC

KosnuyectBo yacos DJIEeKTPOHHbBIE
Jara uudposbie
Nenn/m  Tema ypoka Kontposbubie IIpakTuueckue
Bcero H3y4YeHUusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 [ToBTOpenue Temsl "KoopauHarsl BeKTOpa 1 Bbu6mmoteka [JOK
' Ha MJIOCKOCTH U B MPOCTPAHCTBE" https://m.edsoo.ru/
5 [ToBTOopenue Tembl "CkanspHoe | bubmuoreka [IOK
' IPOU3BEICHHUE BEKTOPOB" https://m.edsoo.ru/
3 IloBTOpeHue TeMsbl "Brrunciaenue yria 1 Bbu6mmoteka [JOK
' MEXy BEKTOpaMH B IpOCTpaHCTBE" https://m.edsoo.ru/
4 [ToBTOpEeHMUE TeMBbI "YpaBHEHHE MTPSIMOH, | Bbu6mmoteka [JOK
’ MPOXOASIICH uepe3 1Be TOUKHu" https://m.edsoo.ru/
s VYpaBHEHHE MIIOCKOCTH, HOPMaJb, 1 bubnmnorexa [JOK
. YpaBHEHHE INIOCKOCTH B OTPE3KaAxX https://m.edsoo.ru/
bubmuoreka [IOK
6. BekropHoe nmpousseneHue 1 1
https://m.edsoo.ru/
. JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 bubmmnoreka HOK
’ IIporpaMMHPOBaHUE https://m.edsoo.ru/
g AHaJIUTUYECKHE METOBI pacuéra yria 1 bubnuoteka [JOK
' MEXAY IPSAMBIMUA B MHOTOTpaHHUKAX https://m.edsoo.ru/
9 ®dopmysa pacCTOSIHUS OT TOUKH J10 1 bubmuorexa [IOK
' IJIOCKOCTH B KOOPIMHATAX https://m.edsoo.ru/
10 HaxoxieHne pacCTOsTHUM OT TOYKH 10 | bu6muoreka [JOK
' IIJIOCKOCTH B IIPABUJIBHOW NMUPAMHUJIE https://m.edsoo.ru/
1 KontponbHas pabota "AHamuTudeckas 1 1

reomerpus”




1 CedeHuss MHOTOIPAHHUKOB: CTaH/IApTHbBIC bubmuorexa [JOK
' MHOTOIPaHHUKH https://m.edsoo.ru/
bu6nmoreka [IOK
13. CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEI0B
https://m.edsoo.ru/
CedeHuss MHOTOIPAHHUKOB: CTaHIAPTHbBIC
bu6nmmoreka [IOK
14. IIJIOCKOCTH, IIEPECCUYCHUS NPSIMBIX U
g https://m.edsoo.ru/
IJIOCKOCTEM
[TapannenbHbIE TPSMBIE U TNIOCKOCTH:
R bubnnorexa [IOK
15. napajjelIbHbIe CEYEHHUS, pacyeT
. https://m.edsoo.ru/
OTHOIIICHUI
[TapannenbHbIE IPSMBIE U TNIOCKOCTH:
16 JIBI MEXKY CKpPEIIUBAIOIIUMHUCS buGnuorexa [IOK
' T 4 https://m.edsoo.ru/
MPSAMBIMHU
[TepnenuKynsipHBIC TIPSIMBIEC U
17 IJIOCKOCTH: CTaHJAPTHBIE Maphbl bubmuoreka [IOK
' MEPIEHANKYISIPHBIX MNIOCKOCTEN U https://m.edsoo.ru/
MPSIMBIX, CHAMMETPUHA MHOTOTPAaHHUKOB
[lepnenaukynsipHbIE TPSIMBIE U
18 OCKOC eopema o Tpe bubmmorexa [TOK
. TTIOCKOCTH: T M X
p ™ https://m.edsoo.ru/
MepIEHIUKYISIpax
[lepnengukynsipHbIE TPSIMBIE U
bu6nunorexa LIOK
19. TJIOCKOCTH: BBIYUCIICHUS JIJTUH B
https://m.edsoo.ru/
MHOT'OTPaHHUKAX
[lmomaau ceyeHnii MHOTOrPaHHUKOB:
. bubnuotexa [JOK
20. IJI0ILIa 1M TIOBEPXHOCTEM, pa3pe3aHus Ha
https://m.edsoo.ru/
9acTH, COOOpaKEHUsI TOT00MS
’1 Kontponbnas padota "IloBTopenue:

MHOTI'OrpaHHUKH, CCUHCHUSA




MHOTOI'paHHUKOB"

- O0béM Tema. O6beM IPSIMOYTOJIBHOTO bubmmoreka [JOK
' napasuiesenuresa https://m.edsoo.ru/
’3 3anaun 00 yABOCHUHU Ky0a, 0 KBaApaType bubnmnoreka HOK
' Ky0a; O TPUCEKLIUH yTiia https://m.edsoo.ru/
CrepeoMeTprUeCKUE 3a]1a4H, CBSI3aHHBIE C
N bubmuoreka [IOK
24. 00BEMOM MPSAMOYTOIHHOTO
https://m.edsoo.ru/
rapasuiesienure1a
IIpuknaaueie 3a1a4u, CBA3aHHBIE C
i bubnuorexa [IOK
25. BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
https://m.edsoo.ru/
napajuiesienumne1a
N . bubnuorexa [IOK
26. O0BEM IPSIMOM TPU3MBI 1
https://m.edsoo.ru/
57 CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C bubmuoreka [IOK
' BbIUUCIIEHEM 00BEMOB MPSMO MTPU3MBI https://m.edsoo.ru/
)8 [Ipuknagubie 3a7a4n, CBSI3aHHbBIE C bu6nunorexa LIOK
' 00BEMOM IPSAMOM ITPU3MEI https://m.edsoo.ru/
Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO
R R bubnuoreka [{OK
29. ornpenenéHHoro uHrerpana. O0bEM
. https://m.edsoo.ru/
HAKJIOHHOUW TTPU3MBI
Brruncnenme 00bEMOB TeN ¢ TOMOIIBIO
" . bubnuoteka [JOK
30. OIpeACICHHOI0 NHTErpaia. O0BéM
https://m.edsoo.ru/
MMUPAMUIBI
31 ®opmyna 00béMa nupamubl. OTHOIIEHHE bu6muoreka [JOK
’ 00BEMOB MTUPaMU/I C OOIITUM yTIIOM https://m.edsoo.ru/
CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C
N . bubmuorexa [{OK
32. 00BbEMaMM HaKJIOHHOW TIPU3MBI,

ImupaMu bl

https://m.edsoo.ru/




33, [Tpuknagueie 3agaun mo Teme "OO0bEMBI bu6nmoreka [IOK
Ten", CBA3aHHBIE C 00BEMOM MUPAMUJIBI https://m.edsoo.ru/
” [Ipumenenne 06bEMOB. Brruncienue bubmmoreka [JOK
paccTossHuA 00 IIIOCKOCTHA https://m.edsoo.ru/
35 Konrponsnas padora "O0bém
MHOrorpaHHuka"
HunuHapuyeckas MoBEPXHOCTb,
36. 06pa3y10pnme III/IHI/IHIIpII/I)lIeCKOﬁ bubmmorexa [TOK
https://m.edsoo.ru/
MMOBEPXHOCTHU
37 Hunuuap. [psmoit KpyroBod HUIMHAP. bubmmoreka [JOK
[Inomaar MOBEPXHOCTH IIUIUHAPA https://m.edsoo.ru/
38, Konnueckas moBepXHOCTh, 00pa3yromue bubmmoreka [JOK
KOHUYECKOW nmoBepxHOCcTH. KoHyc https://m.edsoo.ru/
39, CeueHue KOHYyca IIOCKOCTBIO, bubnnorexa [JOK
MapaieIbHOM MJIOCKOCTH OCHOBaHUSA https://m.edsoo.ru/
0. Y ceuénnslii konyc. M300paskeHne KOHYCOB bubmuorexa [IOK
U YCEUYEHHBIX KOHYCOB https://m.edsoo.ru/
AL [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM bubmuoreka [IOK
IIOBEPXHOCTU KOHYCA https://m.edsoo.ru/
CrepeomeTpuueckue 3aa4u Ha
JTIOKA3aTeNIbCTBO U BHIYMCIICHHE,
42. MTOCTPOCHUEM CEUEHUH IUITUHAPA, KOHYyCa. bubmmorexa [TOK
https://m.edsoo.ru/
[Ipuknagubie 3a7a4n, CBI3aHHBIC C
ATUHIPOM
bu6nunorexa LIOK
43 Cdepa u map. Cummerpus cepsl 1 mapa hitps://m.cdsoo.ru/
a4, [lepeceuenue cheps! u mapa c bubnmoreka [JOK

tockocThio. Kacanue mapa u chepbl

https://m.edsoo.ru/




IJIOCKOCThIO. By u n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé

bubnunorexa LIOK

4 yactei https://m.edsoo.ru/
CrepeomeTpuueckue 3aauu Ha

46. JI0Ka3aTeJIbCTBO M BEIUMCIICHHE, bu6nmmoreka [IOK
CBSI3aHHBIE CO CEPOl U mapom, https://m.edsoo.ru/
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO
[IpukitagHble 3a1a4m, CBSI3aHHBIE CO

47 cdepoii u mapom. Paznudaneie bubnnoreka [JOK
KOMOUWHAIIMH TN BPAIICHHS 1 https://m.edsoo.ru/
MHOT'OTPaHHUKOB

48, 3agaum o Teme ""Tena 1 MOBEpXHOCTH bubmuoreka [IOK
BpareHus" https://m.edsoo.ru/

49, Kontponbhas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

50, O6bem mumHapa. Teopema 00 00bEMeE bubnmnorexa [JOK
MPSAMOTO LWJIMHIpA https://m.edsoo.ru/

51 Brruucnenue 00bEMOB TEN ¢ ITOMOIIIBIO bubnuoreka [{OK
onpeaenéHHoro uurerpaita. O0bEM KoHyca https://m.edsoo.ru/

5. ITnomanu 6OKOBOI M MOJTHON but6mmorekxa [IOK
IIOBEPXHOCTH KOHYCA https://m.edsoo.ru/
CrepeomeTpruecKue 3aa4u, CBsI3aHHbBIC C

53, BBIYUCIICHHEM 00BEMOB ITMIMHAPA, but6mmorekxa [IOK
konyca. [IpukiagHeie 3a1a4u 1Mo TeMe https://m.edsoo.ru/
"OO6BEMBI U MIIOLIAIU TOBEpXHOCTEH Ten"
O065BEM mIapa u MapoBOTO CEKTOPA.

54. Teopema 06 00bEMe mapa. [Tnomans bubmorexa LOK

cdeprr. CTepeoMeTpuyecKHe 3a1a4H,

https://m.edsoo.ru/




CBSI3aHHBIC C BEIUMCIICHUEM 00BEMOB
1Iapa, mapoBOro CErMEHTa U IapOBOT0
CeKTopa

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C O0BEMOM I1apa 1

bu6nmoreka [IOK
55. momaasio cepbl. COOTHOMIEHUS MEXKITY
o .. https://m.edsoo.ru/
IUIOMIA/ISIMH ITOBEPXHOCTEH U 00BEMaMH
MOAOOHBIX TEJ
[TonoOHEBIE TENIa B IPOCTPAHCTBE.
N3menenue o0bEéMa 1pu o 1001H.
bubnuoreka [{OK
56. CrepeomeTpHrUeCKHE 3a]1a4H, CBI3aHHbBIC C
. . https://m.edsoo.ru/
BBIYHCIIEHHEM 00BEMOB TEJ U ILJIOIIAAEH
MMOBEPXHOCTEM
57 KonTponbnas pabota "[Tnomanu
' MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"
JIBuxeHust npoctpaHcTBa. OToOpaskeHus.
bu6mmoreka IIOK
58. JIBvokenus u paBeHCTBO uryp. OO0rmme
. . https://m.edsoo.ru/
CBOMCTBA ABUKECHUM
Bupl n1BukeHunil: napaiesbHbIN NEPEHOC,
59 LIEHTpaJIbHAss CUMMETPUS, 3epKajIbHas bubmorexa [OK
’ P pHdL, 3€p _ https://m.edsoo.ru/
CUMMETPHSI, TOBOPOT BOKPYT MPSIMOM
[IpeobpaszoBanus nmomobus. [Ipsmas u
60 chepa Diinepa. ['eomeTprueckue 3aaaun bubnnorexa [IOK
' p pa. p https://m.edsoo.ru/
Ha IPUMEHEHUE TBUKECHUS
61 KonrtponsHas padora "BekTops! B
' npocTtpaHcTae"
- O6o6maromee moTopenue 11 moHsTHii u bu6muoreka [IOK

MeTOJI0B Kypca reometpun 10—11 kiaccos,

https://m.edsoo.ru/




63.

64.

65.

CHCTeMaTH3alus 3HaHUH:
"[TapayenbHOCTD NMPSAMBIX U IJIOCKOCTEN B
npocrpaHcrae”

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10—11 kaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocrpaHcrae”

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucremarusanusd 3HaHui: "O0beM
MHOTOIpaHHUKa"

Oo6o6maromee nmoBTopenue 11 moHsITHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anys 3Hanuii: "Ilmomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

bu6nmoreka [IOK
https://m.edsoo.ru/

bubnunoreka LIOK
https://m.edsoo.ru/

bubnunoreka LIOK
https://m.edsoo.ru/

66.

67.

68.

WroroBas koHTpoJsibHAs paboTa

[ToBTOpeHme, 06001IeHNE U
CHCTEMaTH3aINsI 3HAaHUH

Hcropus pasBUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

but6mmorekxa [IOK
https://m.edsoo.ru/




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

* Maremaruka. ['eometpus, 10 kiacc/ Mep3snsik A.I'., Homuposckuii [1.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHTp « BEHTAHA-
['PA®»; AxkunonepHoe odmectso «M3narenscTBo «IIpocsemenne»

* Maremaruka. ['eometpus, 11 kinacc/ Mep3isik A.l'., Homuposckuii JI.A.,
[TonsikoB B.M.; nox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3naTensckuiil ieHTp « BEHTAHA -

['PA®y; AxuinonepsHoe obiectBo «M3natenbctBo «IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
MaremaTuka : anredpa 1 Hauyaja MaTeMaTUYEeCKOro aHaJIN3a, FeOMeTpusl.
I'eomerpus. YrimyOnénnelii ypoBens : 10-11 kiacce: Meroguueckoe nocodue /

E. B. bynko, A. I'. Mep3isik, B. b., ITononckuii, M. C. Skup.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoteka LIOK https://m.edsoo.ru/
POIII https://resh.edu.ru/




AOKYMEHT NOANUCAH
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