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HOACHUTEJIBHASA 3AIINCKA

['eomeTpust sBisieTcs OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3zoBaHusl, TaK Kak 00ECIEeUYNBAET BO3MOXKHOCTh U3yUEHUs TUCUUIUINH
€CTECTBCHHO-HAYYHON HAMpPaBICHHOCTH W TPEAMETOB TYMaHUTAPHOTO IIMKIIA.
[TockonmpKy  JOTMYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  U3YYCHHUU
00y4JaromuMHUCsl TTIOHATUWHBIX OCHOB T€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
IOCTPOEHUHU LIETIOYKH JIOTHUECKUX YTBEPXKIACHUM MpU PEIIEHUH T€OMETPUUYECKUX
3aJa4, yMEHHE BBIABUTaTb U ONPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TIPU PEIICHUM 3a/1ad €CTeCTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTU
(bu3nYecKux 3aaay.

[lenb ocBoeHus mporpaMMbl yaeOHOTo Kypcea «['eomeTpus» Ha yrimyOnéHHOM
YpPOBHE — pa3BUTHE WHIMWBUIYAJIBHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
U3Y4YE€HUU T€OMETPUH, KaK COCTaBJISAIOUIEH nmpeaMeTHoN obnactu «Maremaruka u
uHbpopMaTUKa»  4yepe3  oOecrleueHHWEe  BO3MOXKHOCTH  TPUOOpETeHHs U
UCTIONB30BaHusl Oosiee TIOyOOKMX T€OMETPHUECKMX 3HAHUM W JICHWCTBHUH,
CHEIU(PUYHBIX T€OMETPUU, U HEOOXOUMBIX ISl YCHEIIHOTO NMPO(PECCUOHAIBHOTIO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMATHKH.

[IpuoputeTHBIME 3a7adyaMy Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCIIUPSIONIMMH U yCHIMBAIOIIMMHU Kypc 6a30BOT0 YPOBHSI, SIBIISIFOTCS:

paciiupeHue MPeACTaBICHUsI O T€OMETPUU KaK YaCTU MUPOBOI KyJIbTYpbl U
(opMupOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MUPOM,;

dbopMupoBaHrE TPEACTaBICHHUS O MPOCTPAHCTBEHHBIX (QHUIypax Kak o
BXHEHIINX MaTEMaTHYECKHX MOJENSIX, MO3BOJISIONINX OIUCHIBATh W HM3ydaTh
pasHbIe SIBICHUS OKPYKAIOLIETO MUPA, 3HAHHUE MOHATHITHOTO arapara 1o pas3aeny
«CtepeomeTpus» yueOHOr0 Kypca reOMETpHUH;

¢opMupoBaHue€  yMEHUS ~ BIAJAE€Th  OCHOBHBIMM  TIOHATUSMU O
POCTPAHCTBEHHBIX (UTYpax U HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dbopMynT U yMeHHE MX MPHUMEHSTh, YMEHHS OKA3bIBaTh TEOPEMBI M HAXOIUTh
HECTaHAAPTHBIE CIIOCOOBI peIIeHus 3a/1a4;

(dopMupOBaHHE YMEHUS paclio3HaBaTh HA YepTexkax, MOACIAX U B pealbHOM
MUPE MHOIOIPAaHHUKM M Tejla BpALLEHUS, KOHCTPYHPOBaTh I'€OMETPUUECKUE
MO/JIEIN;

dbopMupoBaHHE TOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEeMaTHYECKUX TeOopHuil, (popMUpOBaHHWE MOHUMAHHUS POJU AKCHOMATHKHU TIpU
IPOBEJCHUM PACCYXKACHU;

(¢opMupOBaHHE YMEHHS BIaJE€Th METOJIAMHU J0Ka3aTeJIbCTB U aJTOPUTMOB
pelIeHrs, YMEHHUsI UX TMPUMEHSTh, MPOBOAUTH OKA3aTeIbHBIE PACCYXKICHUS B
XOJIE peUICHHs CTEPEOMETPHUECKUX 3a71a4 1 3371a4 C MIPAKTUIECKUM COACPKAHUEM,
(¢opMupoBaHHE MpPEACTaBICHUS O HEOOXOOUMOCTH  JOKAa3aTENbCTB  IPHU



000CHOBAaHMY MAaTEMATUYECKUX YTBEPKICHUM U POJIM AKCUOMATUKU B TIPOBEJICHUN
JEAYKTUBHBIX PacCyKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHUE HHTEIUICKTYATbHBIX M  TBOPUYECKUX
CHOCOOHOCTEN 00yyaroluXcsl, IO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPECa K U3YUCHUIO TEOMETPHUU;

dbopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS TE€OMETPHUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEalbHBIX JKM3HEHHBIX CUTYalMSIX W TPH W3YYECHUU APYTUX
y4e€OHBIX TPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl pEaJbHBIX CHUTYallMi, WCCIENOBAHUSI TOCTPOCHHBIX MOJIEIEH,
UHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJECpPKATETBbHBIMU JIMHUSIMH yueOHOro Kypca «['eomeTpus» B
10-11 «xmaccax sBisrorca: «lIpsMble W IUIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «Bexkrtoppl u  KOOpAWUHATHI B
MPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMMY», PEICBAHTHBIMH T€OMETPUHM Ha yriayOJaEHHOM ypoBHE OOydeHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a
(¢opMupOBaHHE JIOTUYECKMX YMEHUH  paclpeiensercss He TOJIbKO IO
COJIepKaTeNNbHBIM JIMHUAM, HO U 10 rojam obyuyenus. CoaepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM OCBoecHHs DenepanbHON paboueit
IpPOrpaMMBbl, paclpeAeNéHHbIM MO ToJaM OOy4YeHHS, CTPYKTYPHPOBAHO TaKUM
o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIIPOCaM 00y4aroIuecs
oOpamiajgnucb HEOAHOKPAaTHO. OTO  IO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
T€OMETPUUECKUMHU MOHSITHIMH U HaBBIKaMU MOCIIEJIOBATEIHLHO U MOCTYNATENBHO, C
COOJIIOZICHUEM TPUHITUIIA TPEEeMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YUYalOMMUXCs, PACIIUPSS U yriayOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycrmoBus i auddepeHnmanuy  OOyYeHHs, TOCTPOCHHS
WHAMBUIYAIBHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECTeYnTh YriyOnéHHOe
U3y4YeHHUE T€OMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MareMaTukay;

MOJATOTOBUTH OOYYaIOIMIUXCA K TMPOAOHKCHUIO H3YYEHUS MAaTEMAaTUKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 IpoeccHoHaTLHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHoro kypca «Il'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcsa 204 gaca: B 10 kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIEJIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsimble M IJIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE  TIOHATHSA  CTEpeOMETpUU. Touka, TmpsAMas, IUIOCKOCTb,
npoctpancTBO. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosioxeHne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
NapajuleNIbHble M CKpelIMBaromuecss mnpsmble. [Ipu3Hakum CKpemuBaromuxcs
npsAMBbIX. [1apamienbHOCTh IPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: NapajlIeIbHbIC
IPsIMBIE B IPOCTPAHCTBE, NAPaAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD MPSIMON
u T1uiockocTtH. [lapaniensHoe W IEHTpalbHOE MPOEKTUPOBaHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBA MapaJICIbHOTO NPOEKTUpOoBaHus. M3o00pakeHue
¢Guryp B nmapajuiebHOM MPOEKIUU. YTJbl C COHAPABIEHHBIMU CTOPOHAMH, YIOJl
MEXIy NpsSMBIMU B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBOMCTBa [apaJijIeIbHbIX IIJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUTYypbl HA IUIOCKOCTH: TETpaj’Ap, MapajuleNICNuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSAMON U IUIOCKOCTH: IEPIICHINUKYIIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, IMPSAMBIC MAPAJIIEIAbHBIE W IEPIEHAMKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHANKYJIIPHON IIJIOCKOCTH. OpTroronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE
OT MmOpsAMOM 70  IUIOCKOCTH,  MHpoeKuMst  ¢GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJIAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPIEHIUKYJIAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX MEPHEHIUKYISPax.

Yrisl B MPOCTPAHCTBE: YroJl MEXAY NPSIMOM U IUIOCKOCTBIO, JBYI'PAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI 1 MHOTOTPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKUX U
JABYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKu

Bunpel MHOrOorpaHHukoB, pa3BEpTka MHOrorpanHuka. [Ipwsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHasl PU3Mbl, OOKOBasi U MOJIHAs MOBEPXHOCTb MPU3MBIL.
[lapayuienenunen, OpsAMOYTOJABHBIA — IMApAJUICIENUIIE] U  €r0  CBOMCTBA.
Kparuaiimne myTM Ha TIOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Oiepa.
[IpoctpanctBenHass teopema Iludaropa. Ilupamupa: n-yroiapHas mnDHpaMuja,
npaBwibHas U yceu€HHass nupamuzibl. CBoiicTBa péGep M OOKOBBIX T'paHEl
IpaBWIbHOW nUpaMuibl. lIpaBuiibHBIE MHOIOTPaHHUKH: NPAaBWIbHAS NpHU3Ma U



IpaBWiIbHAs NUpamMua, MPAaBWIbHAs TPEyrojbHas NUpamMuga M IPABUIbHBIN
TeTpadap, Kyo. IlpeacraBneHume O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJEKadIp U UKOCAdIP.

Bblunicnienue 31€MEHTOB MHOTOIPAaHHUKOB: pE&Opa, JMaroHaiu, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTHM M MOJHOM IMOBEPXHOCTU NPSIMON IPU3MBI,
IJIOIAJb OCHOBAaHMW, TeOopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TPABUIBLHOW MHPAMUJIB,
TEOpEMA O TUIOIIAIN YCEYEHHON TUPAMHUIBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPAaBUIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWJIBHOM MHOTIOI'DAaHHHMKE: CHUMMETpUS
napajuielenuneaa, CUMMETPHUs NPABWIbHBIX MNPU3M, CHUMMETPUS MPABUIbHOU
NUpaMUIbL.

BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M  IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOKCTBA CI0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOpA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema O Ppa3jIoKEHWH BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. lIpsiMmoyrosbHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIY KOOpAMHATAMH BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJI MExXay BekTopaMu. CKaJasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenus

[loHsATHA: IWIMHIPUYECKAs MOBEPXHOCTb, KOHHUYECKAsl ITOBEPXHOCTH,
cepuyeckas MOBEPXHOCTb, OOpasyrwolue moBepxHOCcTel. Tema BpamieHus:
WINHIP, KOHYC, YCEUEHHBIA KOHyC, cdepa, map. BzanmmHoe pacmonoxenue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mummHApa u KoHyca. CummeTpus cdepsl U
uiapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMe
MPSMOYTOJIEHOTO Tapajulesienunena u ciaeactBus u3 He€. OO0bEM mpsaMoil u
HAKJIOHHOM NpU3MBbI, IWIMHAPA, MUpaMUIbl U KOHyca. O0bEM 11apa U MapoBOIr0O
CErMeHTa.

KomOunanmuu Tenm BpamieHuss U MHororpaHHukoB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONHCaHHAas okojo wwimHapa. llepeceuenne cdepsl u mapa ¢



miockocThio. Kacanue mrapa u cdepsl miockocTbio. [loHATHE MHOTrOrpaHHHKA,
OMMHMCAaHHOTO OKOJO cdepbl, cdepbl, BNUCAHHONM B MHOTOTPAHHUK WJIH TEJO
BpallCHMUSI.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyca, IUIONaab chepbl U e€ yacTel.
[Tonobue B mnpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/EH IOBEPXHOCTEN
nonoOueix ¢uryp. [IpeoOpasoBanue momo0us, romoteTHs. Pemenue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHrii MHOTOTPAHHUKOB U TEJ BPAIIEHUS: CEYEHUS IIUINHIpa
(mapayuienbHO W TEPHEHAMKYJSAPHO OCH), CEYeHHUs KOHyca (mapajuiesibHbIe
OCHOBAHHIO M MPOXOJISIINE Yepe3 BEPIINHY), CEUCHUS IIapa, METOIbI TOCTPOEHUS
CEUYEHMIl: METOJ CJEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 4 KOOPANHATHI B POCTPAHCTBE

Bektopet B mpoctpanctBe. Onepauun Haja BeKTopaMu. BektopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyronbpHas
cucTeMa KoopAHHAT B npocTtpancTBe. KoopaunaTel BekTopa. PasnoxeHue BekTopa
o 6aszucy. KoopinHaTHO-BEKTOPHBIA METO/ MPY PEIICHHH T€OMETPHUSCKUX 3a/1a4.

JABMKeHUs B IPOCTPAHCTBE

JBrxenus mnpocrpaHcTBa. OtoOpakeHus. [IBWKeHUsS U paBEHCTBO (UTyp.
OO6mme cBoiicTBa JBIWKEHUH. Buabl JIBWKEHUN: TapauIebHBIA IEPEHOC,
HEHTpajdbHasl CUMMETPHS, 3€pKajJibHas CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJ€HAa  POCCHMCKOTO  O0OIecTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
IpoLenyp TpaXkJaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXTAHCKON MJICHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEH POCCHUICKOr0 Hapoja, ChOPpMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTW)KCHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B IIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUYAs SCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HHU, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh yMEHUS TMPUMEHATh MAaTeMAaTHYEeCKUE 3HAHUA B
MHTEpecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PM3MUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) TpynoBOE BocniuTaHMeE:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
pasnmuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMU, YMEHHUE COBEpIaTh OCO3HAHHBIM BHIOOP
Oynymed mnpodeccur U peaqu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHUIO U



caM0oOOpa30BaHUIO Ha TMPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUH MPAKTUYECKUX 3a/1ady MaTeMaTUYECKOW HAMPaBJICHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAHUE BIMSHUS
COIMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBbHON
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX TPOOIEM, OpHUEHTAITHS
Ha TIPUMEHCHHE MATeMAaTHYCCKUX 3HAHWM I pemieHus 3amad B 00JacTh
OKpYy>Kalolllel cpejbl, IUIAHUPOBAHUE TOCTYNKOB M OIIEHKHM HX BO3MOKHBIX
MOCHEACTBUN JIJIS1 OKPY>KAIOIIEH CPEeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYeCKOW HayKh Kak c]epbl 4eloBEYECKOW MAesATEeTbHOCTH, JTAmnoB €&
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTUS 1MBHWIM3AIUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH M MaTEeMaTUYeCKOM KYJIbTYpOW KaK CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEeIbHOCTD
WHINBUYaJTEHO U B TPYTIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3oBble jjoruyeckue JecrBus:

BBISIBJISITh M XAapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKHM MaTEMaTUYECKHX
OOBEKTOB, TOHATHUN, OTHOUICHUH MEXAy MOHATHIMH, (OPMYyIUPOBATH
oTpe/ielIeHUs] MOHATHM, YCTAHABIMBATh CYIIECTBEHHbBIN MPU3HAK KIIAcCU(]DUKAIINY,
OCHOBaHUs AJ1s1 0000IEHUS U CPaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIN3a,;

BOCIIpUHUMATh,  (OPMYyIUpPOBaTb H  MpPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIE, EAMHUYHbBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX U YTBEPXKICHUSX, MpeIIaratb KPpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENBHO 10KA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUI
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBAaTh apTyYMEHTAIIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBO/IbI;

BEIOWPATh CIMOCO0 pemeHnus y4eOHOW 3adadd  (CpaBHHUBATh HECKOJIBKO
BApHAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXONAUMH ¢  y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



basoBble ucciaenoBareabcKue 1eMCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMmy,
YCTaHABIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBaTh TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULIMI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHuecKOro 00beKTa, sIBICHNUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SBICHUSIMU, MPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh OOOOLIEHHUSI U BBIBOJBI 10O pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

POrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOILlecca, a TaKKE BbBIABUTATh
IPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undgopmanueii:

BBISBJISITh J€OUIUTH MHPOpPMAIUH, JaHHBIX, HEOOXOJUMBIX JJIsl OTBETa Ha
BOIIPOC U ISl pEUIeHUs 3a]1a4H;

BbIOMpaTh MH(DOPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AHAU3UPOBATD,
CUCTEMATU3UPOBaTh U HWHTEPIPETUPOBATh MH(GOPMALMIO PaA3IUYHbIX BHUAOB U
(dopM npeacTaBIeHNUs;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WLTIOCTPUPOBATh TpadUuECcKH;

OLICHUBATh HaJEKHOCTD uH(popmanuu o CaMOCTOSITEJIbHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHbBIE YHHBeEpPCAJIbHbIE YUeOHbIe AeiCTBUS

Oo0menue:

BOCIIPMHUMATh U (OPMYJIUPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBHUIMU M
IesIMA  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATh TTOJIYYCHHBIA PE3YJIbTAT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJTaeMOMN TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBaTh HJEH, HalleJEHHbIE Ha ITOMCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHHSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YIbTaThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTa, UCCIIeOBaHMUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMarT BBICTYIUICHUS C Y4€TOM 3ajad
MIPE3EHTAIMN U 0COOEHHOCTEH ayTUTOPHH.



PeryasiTuBHbIE YHHBepCcaJbHbIE Y4eOHbIE qeCTBUSA

Camoopranusanus:

COCTaBJISITH IIAH, AJITOPUTM PEIICHUS 33/1a9d, BRIOUPATh CIIOCOO pEIIeHUs C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATEILHON  pedJeKCHMM KaK  OCO3HAHUS
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIBTATOB, BIIAJICTh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJISL Tpollecca W pe3yjbTaTa pelieHus
MaTeMaTUYeCKOMN 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TP PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa LIETU U YCIOBUSAM, OOBSICHITH TPUUHUHBI
JOCTIKEHUS I HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OICHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAS 1eATEIBLHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAUBUIYaTbLHON
paboThl MpHU pEHIeHUH Y4YeOHBIX 3aJa4y, MPUHUMATH I1I€Jb COBMECTHOM
JeSTEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOM pPabOThI, pacmpeneisiTh
BUJIbI pabOT, MOrOBapUBATHCS, OOCYX JaTh TMPOIECC M Pe3yJbTar padoThI,
0000111aTs MHEHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPyNMoBBIX ¢opmax paboThl (00CykaeHHUS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbl» ¥ HHBIE), BBINOJHATH CBOK YacTb pPabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH YWICHAMH KOMAH]IbI, OIICHUBATH
KAaueCcTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

INPEAMETHBIE PE3YJIbTATBI

K koniry 10 kiacca oOyJaroniuiicss Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTUSMH CTEPEOMETPUU TIPU
pelleHnH 3a7a4 ¥ MPOBEICHUU MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUHU U CIECACTBUSI U3 HUX NPHU PEIICHUU
r€OMETPUYECKUX 33/1a4;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATh TMOHSTUSMU, CBS3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXKIAY MPSAMBIMH B TIPOCTPAHCTBE, MEXKAY MNPSIMOM U
IJIOCKOCTBIO;



CBOOOHO ONIEPUPOBATH MOHATUSAMH, CB3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJTHO pacrno3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (MpH3Ma,
nupamuza, NpsSMOYToJIbHBINA Napaienaenunes, Kyo0);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKM,  BbIOMpas  OCHOBaHMS  AJis
KJIacCU(UKaLUU;

CBOOOJTHO  ONEpPUPOBAaTh  MOHATUSIMH, CBSI3aHHBIMU C  CE€YEHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

BBINIOJIHATD napajuienbHoe, LEHTPAJIbHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHUE (PUTYpP HA IJIOCKOCTh, BBIINOJHATh M300pakeHUs QUryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHHS MHOTOTPAaHHUKOB PA3JIMYHBIMU METOJIAMH, BBIIIOIHITH
(BBIHOCHBIE) TIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/I CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAJM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TIpu3Ma,
IUpPaMUJIa), TEOMETPUUECKUX TEJl C IPUMEHEHHEM (HOpMYIT;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMU: CUMMETPHUSI B MIPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTh CHUMMETPHHM, LEHTP, OChb U IUIOCKOCTh CUMMETPUHU
¢uryper;

CBOOOJHO ONEpPUPOBATH MOHATUSIMH, COOTBETCTBYIOUIMUMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATD JIEUCTBHSI HAJl BEKTOPAMU;

pemaTh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHWH U
HAXOXKJECHUE T€OMETPUYECKUX BEJIMYUH, IPUMEHSS H3BECTHBIE METOJbI
IIPU PELICHUU MAaTEMATHYECKUX 33J]1a4 IMOBBILIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUININE MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 33/1a4;
U3BJIEKAaTh, MPEOOpPa3OBbIBATh U HWHTEPIPETUPOBATh HHPOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTypax, TMPEACTaBICHHYIO Ha
YEepTeKax U pUCYHKAX;

OPUMEHATh [OJYYEHHbIE 3HAHUS HAa NPAKTUKE: CpaBHUBATH U
AHAIN3UPOBATh PEAIBHBIE CUTYAllMH, IPUMEHATH M3YyYCHHBIC NOHATHUS B
npolecce IOMCKAa PpEUIeHHs] MaTeMaTH4ecKu  Cc(hopMyIHpOBaHHOU
npoOJeMbl, MOJAEIUPOBATh pealbHbIE CUTyallMd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIHN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
HNOHATUA M TEopeM, amnmapara aiareOpbl, peliaTh MPaKTUYECKUE 3aJauH,
CBS3aHHBIE C HAXO0XKJICHUEM F€OMETPUYECKUX BEJINYMH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM YacTu pyHIaMEHTa PA3BUTUS TEXHOIOTHI.



K koniry 11 kiacca o0yJaroniuiics Hay4uTcs:

CBOOOJTHO OIEPUPOBATH IMOHATHUAMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBACHATH CIOCOOBI
MOJYYEHUS,;

ONEPUPOBATh MOHATUSAMHU, CBI3AHHBIMU C TE€JIAMH BPAILCHUS: [TUIUHAPOM,
KOHYCOM, c(epoii 1 mapowm;

pacrmo3HaBaTh Tela BpamleHus (MWIMHAP, KOHYC, cepa u map)
OOBSCHATH CIOCOOBI MOYYCHHS TEJ BPAICHHS,

KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIYUCIISATh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJN BpalCHUS,
00BEMBI M TUIOMIATU MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpAICHHUS,
T€OMETPUYECKHX TEJ C IPUMEHEHUEM (POpPMYIT;

CBOOOJHO OMEPUPOBATH MOHATHUAMHM, CBS3AHHBIMU C KOMOWHAIIMSAMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cepy U
OTHCaHHBIM OKOJIO cepbl, chepa, BIMCAaHHAS B MHOTOT'PAHHUK WM TEJIO
BpalICHUS;

BBIYHCIIATh COOTHOILIEHHSI MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEJI;

n300pakaTh u3ydaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YEpTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJ BPaILLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBhIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax;

CBOOOJTHO OIIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONE€paIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CHCTEME KOOPIMHAT;
pelaTh reOMETPUYECKHE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSIMBIMU
U IUJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHUA OT TOYKM JI0 IJIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A MPU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMHU, CBS3aHHBIMH C JIBHOKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHUI;

BBITIOJIHATh HM300pa)K€HUSI MHOTOTPAaHHUKOB U TeNl BpalleHUs IMpU
MapaJJICIbHOM ~ TIEPEHOCE, UEHTPAIbHOM CUMMETPUH, 3€PKAIbHOU
CUMMETPUH, TIPY TTIOBOPOTE BOKPYT MPSAMOIL, TpeoOdpa30oBaHUs MOA00HS;
CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB M TE€J BPAILCHUS: CEUCHUS LIWIMHAPA
(mapasuieNbHO U MEPIEeHIUKYIISIPHO OCH), CEYEHUsI KOHYyca (MapajuiebHbIe
OCHOBAHUIO U MPOXOASIINE Yepe3 BEPIINHY ), CEUCHUS LIapa;



MCIIOJIB30BaTh METOJBI IIOCTPOEHUS] CEYEHUM: METOJ CIEN0B, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH IOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

NPUMEHSTh TeoMeTpuueckue (akTbl ISl PEIICHUs] CTEPEOMETPUUYECKUX
3a7a4, MOPEANOJararlliuX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

peuaTh 3aJa4d Ha JOKA3aTeIbCTBO MATEMATUYECKUX OTHOLICHUW W
HAXO0X/JICHUE TEOMETPUUECKUX BEITNYNH;

IIPUMEHATH MPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAILIUOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a1aY;

MPUMEHATh  TIOJYYEHHbIC  3HAHUA HA  [PAKTUKE:  CPABHUBAT,
AHAIIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSITh U3YUYCHHBIE
MOHSATHUSA, TEOPEMBbI, CBOMCTBA B MPOILECCE TNOUCKA  PEIICHUS
MaTeMaTuyecku  CHOpPMYJIUPOBAaHHOM  MPOOJEMBI,  MOJAEIHUPOBATH
pEaIbHBbIE CUTyallUd Ha S3bIKE I'€OMETPUM, HCCIIENOBATHh ITOCTPOCHHBIC
MOJIEIA C HCMOJIb30BAHUEM TIE€OMETPUUYECKUX TMOHATHM U TEOPEM,
amnmapara anreOpbl, penaTh MPAKTUYECKUE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I€OMETPUYECKUX BEIINYNH;

UMETh MpeJCTaBICHUSI 00 OCHOBHBIX OdTalax pPa3BUTHUSI TE€OMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Koan4yecTBO 4acoB

Ne JuiekTpoHHbIe (UG poBbIe) 00pa3oBaTebHbIE
o/ HaumeHoBaHue pa3/1ei0B U TeM NPOrPaMMBbI Beero KOHTpPOJILHBI pecypebr
e padoThbI
1 BBenenue B ctepeomeTpuio 23 1 Brbmmorexa OP )
https://resh.edu.ru/subject/lesson/4756/start/203542/
5 B3anMHOE pacniosiokeHue NpsIMbIX B 6 bubnunoreka [IOP
MIPOCTPAHCTBE https://resh.edu.ru/subject/lesson/6133/start/272668/
3 [TapannenbHOCTH MPAMBIX U THIOCKOCTEN B g 1 bubnunoreka LIOP
MIPOCTPAHCTBE https://resh.edu.ru/subject/lesson/6065/start/125651/
4 [IepnieHIUKyYIAPHOCTD NPSAMBIX U IUNIOCKOCTEN B )5 | bubnuoreka [IOP
MIPOCTPAHCTBE https://resh.edu.ru/subject/lesson/4724/start/20411/
> Y TbL W PACCTORHIS t6 : Egggzjl/(r)z:ﬁi?i/subiect/lesson/6063/start/21 120/
bubnunoreka [IOP
6 Mororpatict / 1 https://resh.ecli_}l.ru/ subject/lesson/6018/start/
7 BekTopsl B mpocTpaHcTBe 12 1 Bubmmorexa LIOP .
https://resh.edu.ru/subject/lesson/4758/start/
2 [ToBTOpEeHUE, 00600IIEHNE U CHUCTEMATH3AIUS 5
3HaHuH. Pe3zeps
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/4758/start/

11 KIIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIE (LM pPOBLIE) 00pa3oBaTeIbHbIE
n/n NMPOrpaMMbl Beero KonTpoasbl pecypchl
e padoThl
1 AHanuTHyecKas reoMeTpusl 15 1
) [ToBTOpEHHE, o6o6meHI:Ie u 15 |
cUcTeMaTu3aIus 3SHaHU I
3 OObEM MHOTOrpaKHHia 17 ! ﬁggjzlj/?z:;(ii(.)ri/subiect/lesson/S629/start/23082/
4 Tena ppanteri 24 : Eﬁg::l;l/::gigﬁi/subiect/lesson/63 00/start/22490/
5 [Tnomany noBepXHOCTU M 0OBEMBI KPYTIIBIX 9 1 bu6nuoreka [IOP
TeN https://resh.edu.ru/subject/lesson/4910/start/23238/
6 — 5 bubmuorexa [IOP ‘
https://resh.edu.ru/subject/lesson/6297/start/22283/
7 [ToBTOpEHME, 0000IIICHUE U 17 )
cucreMaru3anus 3HaHui. Pezeps
OBILIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME



https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/6297/start/22283/

ITOYPOYHOE INTAHUPOBAHUME

10 KUIIACC
KosmuecTBo yacos 3 (i ) 06
JIEKTpPOHHbIE (HH(pOBbIe) 00pa3oBaTe/bHbIE
Ne i/ Tema ypoka KoHTpobHBI P P P
Bcero pecypchbl
e padoThbl

OcHoBHbIE NpaBUiIa U300paKEHUS Ha
PHUCYHKE IIJIOCKOCTH, MapajlIeIbHBIX
IpSIMBIX (OTPE3KOB), CEPENHBI OTPE3KA

bubnuoreka LIOP
https://resh.edu.ru/subject/lesson/4756/start/203542/

[lonsaTus crepeoMeTpun: TOUKa, Ipsimas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHEIE
npaBuiIa N300paKeHMs Ha pUCYHKE
TUIOCKOCTH, MaPaJUICIbHBIX TMPSIMBIX
(OTpE3KOB), CepeAMHBI OTPE3Ka

[lonsTHs: nepecekaronuecs MIOCKOCTH,
nepeceKaroIyecs npsimasi 1 iIocKoCTh;
HOJIyTIPOCTPAHCTBO

[lonsTHs: nepecekaronuecs MIOCKOCTH,
nepeceKaroIuecs npsimasi 1 iIoCcKoCTh;
HOJIyTIPOCTPAHCTBO

MHororpaHHHKH, U300paKeHHE
NPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX O0OBEKTOB

MHororpaHHUKH, U300pakeHUE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINUX OOBEKTOB

AKCHOMBEI CTCPCOMCTPHH U IICPBBIC
CJIICACTBHA U3 HUX



https://resh.edu.ru/subject/lesson/4756/start/203542/

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
crnencTBus U3 HUX. CriocoObl 3a1aHus
IPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U TIOCKOCTEH

N3ob6pakenue ceueHnit mupamMuasl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
p€bpa. M3o0pakeHne nepecedcHus
HOJTYYEHHBIX IJIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUCHHN
Pa3HBIMU IIBETaMH

bubmmoreka [IOP
https://resh.edu.ru/subject/lesson/4912/start/23573/

10

N3o06pakenue ceueHnit mupamMusl, Kyoa u
HPU3MBI, KOTOPBIE IPOXOIST YepPe3 X
p€Opa. M3o0pakeHne nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH.
PackpammBaHye moCTPOSHHBIX CCUCHHH
pa3HBIMU [IBETAMH

11

H300paxeHue cedeHuit mupamMmuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 uxX
p€Opa. M3o0pakeHne nepeceueHus
MOJTyYEHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

12

N3ob6pakenue ceueHnit mupamMusl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
IIOJIY4E€HHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HbIMH LIBETaMU

13

Mertopn cnenoB Ui NOCTPOSHUSI CEUEHUI



https://resh.edu.ru/subject/lesson/4912/start/23573/

14

Mertopa cieoB I TOCTPOSHHSI CEUCHUH.
CaolicTBa niepece4eHnil MpsIMbIX U
IJIOCKOCTEN

15

Mertopa cie1oB I TOCTPOSHHSI CEUCHUH.
CBolicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTEH

16

[TocTpoenue ceuenuii B nmupamue, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOCHHUS

17

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cosznmanue
BBIHOCHBIX qepTemeI‘/'I " 3aI1MCh HIaroB
MIOCTPOCHHS

18

[TocTpoenue ceuenuii B nupamu/e, Kyoe
o TpéM Toukam Ha péopax. Cosznmanue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOCHHUS

19

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aIUCh 1IaroB
MIOCTPOEHUSA

20

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUOHANIBHBIX oTpe3kax. [logobue
TPEYTOJIBHUKOB

21

[ToBTOpenue mianumerpuu: Teopema
Memnemnasa. PacueTnsl B ceyeHUSIX Ha
BBIHOCHBIX 4epTexkax. MicTopus pa3BuTus




IJIAaHUMCTPHUU U CTCPCOMETPUHA

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacdyeTsl B ceueHHUSIX Ha
BBIHOCHBIX 4epTexax. MicTopus pa3BuTHUs
IJIAHUMETPUU U CTEPEOMETPUHU

23

KoHnTtponbnas padora Nel mo teme
"Akcuomsl ctepeomerpun. CeueHus"

24

B3aumHoe pacnonoxeHue npsmMbix B
npoctpancTBe. CKpenuBaroumecs
npsimble. [Ipu3HaKu CKpenuBaoIXcs
npsmbIxX. [lapannensHblie npsmMbie B
MIPOCTPAHCTBE

bu6nuoreka LIOP
https://resh.edu.ru/subject/lesson/6133/start/272668/

25

TeopemMa o Cyl1eCTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOI NapajliesIbHOM
JIAHHOW MPSIMOM, MPOXOJIAIICH Yepes
TOYKY ITPOCTPAHCTBA U HE JIEKAIIECH Ha
JJaHHOM npsiMoi. JlemMma 0 nepeceueHnn
MapajuIebHbBIX MPSIMBIX MIOCKOCTHIO

26

[TapanmnensHOCTH TpeX NpsIMBIX. Teopema
0 TpEX mapasuieTbHBIX NpsAMbIX. Teopema
0 CKpEUIMBAIOIINXCS MPSIMBIX

27

[TapannensHOE MPOSKTHPOBAHUE.
OcHoBHBIE CBOICTBA MapalIeIbHOTO
npoekTupoBanus. M300paxeHne pa3HbIX
¢Guryp B napajjiesibHON NPOEKIUU

28

[lenTpanbHas npoeKus. YTOI ¢
COHANPABJICHHBIMU CTOPOHAMHU. YTOJI
MEXAY NPSMBIMU



https://resh.edu.ru/subject/lesson/6133/start/272668/

29

3amayn Ha T0KA3aTEIHCTBO U
HCCIIENOBAaHUE, CBA3AHHBIE C
PacIoI0KEHUEM MPSAMBIX B IPOCTPAHCTBE

30

[TonATHA: MapauIeIbHOCTD NIPSAMOMN U
IJIOCKOCTH B IpocTpaHcTBe. IIpu3Hak
NapaJUIEIIbHOCTH NPSAMOU U IIIOCKOCTH.
CaoiicTBa napaJljIeIbHOCTH NPAMOU U
MJIOCKOCTH

31

FGOMCTpI/I‘-ICCKI/Ie 3aJa4d Ha BBIYUCICHUC
H 10Ka3aTCJIbCTBO, CBA3aHHBIC C
napajiCJIbHOCTBIO IPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHus, MPOXOAAIIETO
yepe3 JaHHYIO NPSAMYIO Ha YepTeXe U
MapajuIeIbHOTO APYrou npsamoi. Pacuér
OTHOIIICHUU

33

[TapannenpHast npoeKUKs, HPUMEHEHUE
JUTS TIOCTPOCHHS CEUEHU KyOa n
napauienenumneaa. Ceoicraa
napaJieNienue1a ¥ Mpu3Mbl

34

[Tapannensublie muockoctu. [lpusnaku
NapauIeIbHOCTU JABYX IIOCKOCTEN

35

Teopema 0 napamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXO[[SIHIGfI
yepes TOUKY, He MPUHAIJICKALLYO0 JaHHOU
IIOCKOCTH Y CJIEJICTBHUS U3 HEE

bubnuoreka LIOP
https://resh.edu.ru/subject/lesson/6065/start/125651/

36

CBolicTBa napauiesIbHBIX IIJIOCKOCTEH: 0
NapauieIbHOCTH MPSMBIX MIEPeCceUeHUs



https://resh.edu.ru/subject/lesson/6065/start/125651/

IIPHU IIEPECEUYECHNUH IBYX Mapajjle/IbHbIX
IIJIOCKOCTEN TpeThen

37

KoHnTtponbhas padora Ne2 o teme
"ITapaymienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBe"

38

[ToBTopenue: Teopema ITudaropa na
MJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U MPsIMOYT'OJILHOTO
napajuleenue1a

41

Brruncnenue UiMH OTPE3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuIeIenuIee

42

IleprieHAMKYIAPHOCTD NPAMOU U
miockoctH. [Ipu3Hak
NEePHEHANKYISIPHOCTH IPSIMOMN U
IIJIOCKOCTH

but6mmorexa LIOP
https://resh.edu.ru/subject/lesson/4757/start/20566/

43

IleprieHAMKYIAPHOCTD NPAMOU U
miockoctH. [Ipu3Hak
NEePHEHANKYISIPHOCTU IPSIMOMN 1
IIJIOCKOCTH

44

Teopema o Cyl1eCTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEePIEHANKYJISIPHON K IIIOCKOCTH

45

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MIPpsAMBIC B MHOI'OT'paHHHUKAX

46

IInockoctu u MNEPNCHAUKYJIAPHBIC UM



https://resh.edu.ru/subject/lesson/4757/start/20566/

MMPpAMBbIC B MHOI'OI'paHHUKAX

47

HepneHz[I/IKmep M1 HaKJIOHHasl.
HOCTpOGHI/Ie NEpNCHAUKYJISIpA U3 TOYKH

Ha IPSIMYIO

48

HepneHz[I/IKmep M1 HaKJIOHHasl.
HOCTpOGHI/Ie NEPpNCHAUKYJISIpA U3 TOYKH
Ha IpsAMYHO

49

Teopema o0 TpEX NnepreHauKyIsIpax
(mpsimast 1 oOpaTHas)

50

Teopema 0 TpEX NepHEHAUKYIISIPAX
(mpsimast u oOpaTHast)

51

Yron Mexay CKpeuuBarOIUMHUCs
PSIMBIMHU

52

[Touck nepneHIuKyISPHBIX IPSIMBIX C
MOMOILBIO NEPIIEHAUKYISIPHBIX
IIJIOCKOCTEN

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

54

[Moctpoenue ceuenuii Kyoa, IpU3MBI,
IIPaBUJIbHOM MUPAMMJIBI C IIOMOIIBIO
OPTOTrOHAJILHOM IPOEKINU

55

[MocTpoenue cedenuii Kyoa, IpU3MBI,
IIPaBUJIbHOM MUPAMM/IBI C TIOMOIIBIO
OPTOTrOHAJILHOM IPOEKIINU

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO Iu1ocKocTu. [Inockoctu
CUMMETpUN B MHOTOTpaHHHUKAX

57

[Tpu3Hak nepreHuKyIIpHOCTH IPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CHMMETPUU




58

[IpaBuiibHBIE MHOTOIpaHHUKHU. Pacyér
pacCTOSTHUI OT TOYKHU 1O IJIOCKOCTH

59

[IpaBuiibHBIE MHOTOIpaHHUKHU. PacyéT
pacCTOSTHUM OT TOYKHU 1O IIIOCKOCTH

60

CnocoObl OMYCTUTh MEPIECHANKYISPHIL:
CUMMETpHUS, CABUT TOUYKHU I10
MapaJUICIBHOU MPSIMOU

61

CnocoObl OMYCTUTh MEePIECHANKYISAPHIL:
CUMMETpHUS, CABUT TOUYKHU I10
MapaJUIeIbHON MPSIMOU

62

KonTponbhas padorta Ne3 no teme
"B3anMHOE pacroioKeHne MpsMbIX U
IJIOCKOCTEH B IpoCTpaHCTBE"

63

[ToBTOpEHME: Yyroy MeXay NpsAMBIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHUE: Yyrou MexIy
CKpCIUBAOINMHUCA TIPAMBIMU B
IIPOCTPAHCTBE

65

FGOMCTpI/I‘-ICCKI/Ie METOAbI BBIYUCIICHUA
yria MCXAy NpsAMbIMUA B MHOI'OI'PaHHUKAX

66

JIByrpansbliii yroj. CBOMCTBO JTMHEWHBIX
YIJI0B IBYTPaHHOIO yria

67

[lepnenaukynsipHbIE MIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IIJIOCKOCTEN

68

[Tpu3Hak nepreHuKyIIpHOCTH




IJIOCKOCTEN; TEOpeEMa O MPSAMOU
IIEPECEUEHMS IBYX IIJIOCKOCTEN
NEPIEHAUKYJISIPHBIX TPEThEH IIIOCKOCTH

69

[IpsiMoyrobpHBII Mapauienenunesn; Kyo;
U3MEPEHHUsI, CBOUCTBA NPSAMOYTOJIbHOTO
napajuleenuIe1a

70

TeopeMa 0 1MaroHany NPAMOYTOJIbHOTO
napajJielienunea u cleACTBUE U3 Heé

71

CTepeOMeTpI/I‘leCKI/IC H IIPUKJIaTHBIC
3aJa4du, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX H IINIOCKOCTHU

72

HOBTOpCHI/Iei CKPCHIUBAOIIHUECA IIPAMBIC,
mapaJuiCJIbHbIC IINIOCKOCTH B CTAHAAPTHBIX
MHOTI'OI'paHHHUKax

73

Hapa mapajiCJIbHbIX IJIOCKOCTEN Ha
CKPCHIUBAIOIUXCA IIPAMBIX, PACCTOSHUC
MCKAY CKPCHIMBAOIIUMHUCA MIPSIMBIMHA B
IMPOCTBIX CUTyallUAX

74

PaccrosiHue OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOM 710 IIIIOCKOCTH

75

Brluncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMHU C
IIOMOIIBIO NEPIIEHIUKYIIAPHOMN INIOCKOCTH

76

TpéxrpanHslid yrosi, HEPaBeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOTIO yIJIa

77

DNeMEeHTHI CPEPUIECKON TeOMETPHUH:




T'€OAC3NYCCKHUE TMHHUN Ha 3emire

Kontponbnas pabota Ne4 o reme "Vribl

78 . 1
U PACCTOSIHUS
79 Cucremaru3zanus 3HaHUN "MHOTOTrpaHHUK 1 bu6nuoreka LIOP
U €ro 3JIeMEHTHI" https://resh.edu.ru/subject/lesson/6018/start/221550/
20 ITupamupa. Buasl nupamun. [paBunbaas |
nupamMuia
21 [Ipuzma. IIpsiMast u HaKJIOHHAS TPU3MBIL. 1 bu6mmoteka LIOP
[IpaBunbHas nmpusma https://resh.edu.ru/subject/lesson/5443/start/21270/
20 [IpsimMoli mapannenenunen, 1
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo
23 Boinykibie MHOrOrpanHuku. Teopema 1
Ditnepa
Brinykiibie MHOTOTpanHuku. Teopema
84 Oiinepa. [IpaBunbHbIe U NOTyNIPaBUIbHBIE 1
MHOTOTPaHHUKH
25 KonTponbHas padorta NeS no teme |
"MHororpaHHuku"
R6 [TonsiTre BeKTOpa Ha TIJIOCKOCTH U B 1 bubmuoreka [IOP
MIPOCTPAHCTBE https://resh.edu.ru/subject/lesson/4758/start/21648/
87 CymMma BEKTOpOB 1
88 Pa3nocTs BekTOpOB 1
89 [IpaBwiio nmapanienenunena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxxenne BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIEKAIIUX B OJTHOMI 1

ITIJIOCKOCTH



https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/4758/start/21648/

92 CkansipHO€ NPOU3BEICHUE 1
93 Boruncnenue yria Mexy BEKTOpaMu B |
MPOCTPAHCTBE
94 [Ipocreiinue 3aa4u ¢ BEKTOpaMu 1
95 [Ipocreiimue 3an1aun ¢ BEKTOpamMu 1
96 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1
97 KoHnTtponbhas padora Neb mo teme 1
"BekTopsl B mpocTpaHcTBe"
98 O06o001eHne U cucTeMaTu3alus 3HAaHUN 1
99 Peszepn 1
100 Pesepn 1
101 Pesepn 1
102 Pezepn 1
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KIIACC

KoanuecTBo 4acoB

JyekTpoHHbIe (HU(POBBIE) 00pa3oBaTe/bHbIE

Ne n/mm Tema ypoka KonTpoJbHbI
Bceero pecypchl
e padoThl
[ToBTopenue Temsl "KoopauHatel 56 LOP
noinoTexa
1 BEKTOpA Ha IJIOCKOCTH U B 1 .
P " https://resh.edu.ru/subject/lesson/5724/start/21892/
IIPOCTPAHCTBE
) [ToBTOpenue temsl "CkansipHoe 1 bubmuoreka LIOP
MIPOU3BEICHNE BEKTOPOB" https://resh.edu.ru/subject/lesson/5723/start/149167/
3 [ToBTOpeHue TeMsl "Brruncienue yria 1
MeX1y BEKTOpaMu B IPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl "Y paBHEHHE IPSIMOH, |
IpoxoJsuiel yepe3 1Be TOUKu"
5 YpaBHEHHE TIOCKOCTH, HOPMAJIb, |
YpaBHEHHE IIJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHUE NTIOCKOCTH, HOPMAJIb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3KaX
7 BekTopHoe npousseacHne 1
g JInHeliHbIE HEPABEHCTBA, JIMHEMHOE |
IIPOrpaMMUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE |
IIPOrpaMMUpPOBaHKE
10 AHanuTUYeCKuEe METObI pacuéTa yria |
MEX1y MPSIMBIMH B MHOTOIPaHHUKAX
1 AHanuTUYECKUE METObI pacuéTa yria 1

MCKAY IJIOCKOCTSAMU B MHOTOI'PAHHHUKAX




@opMyiia pacCTOSHUA OT TOYKH 10

12 IIJIOCKOCTH B KOOPIMHATAX

13 Haxosxienne pacCTostHUM OT TOYKH 10
IJIOCKOCTH B KyOe

14 Haxoxaenue paccTosiHUI OT TOYKH /10
IJIOCKOCTH B MPABUJILHON TUPAMU/IE

15 KontpoisbHas padora Nel o teme
"AHanuTuyeckas reomeTpus”

16 CeueHust MHOTOTPAaHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/T
CJIEJIOB
CeueHnsi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, MepeceyeHus MpSMbIX U
IJIOCKOCTEMN

19 [TapannensHbie MPsIMbIE U TNIOCKOCTH:
napajuieNbHbIe CEUCHUS

20 [TapannensHble NpSIMBbIE U TIJIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannensHble NpSIMBbIE U TIJIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIUMHUCS
MPSIMBIMU
[lepnenqukynsipHbIC IPSIMBIE U

” MJIOCKOCTH: CTaH/IAPTHBIC IMaphl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHUY MHOTOTPAaHHUKOB

7 [leprnieHIuKyNsSIpHBIE IPSIMBIC U

IUIOCKOCTHU: TCOpEMA O TPECX




MEPIEHIUKYIISIPAX

24

[lepnieHIuKyNsSIpHBIE IPSIMBIC U
IJIOCKOCTH: BBIYUCIICHUS JUIUH B
MHOT'OTPaHHUKAX

25

[ToBTOpEHME: MIOMIAAM
MHOT'OYTOJILHUKOB, (DOPMYITBI JIJIs
101 e, COOOpaKEHHUSI IO 00U

26

[ToBTOpEHME: MIOMIAIM
MHOT'OYTOJILHUKOB, (DOPMYJTBI JIJIs
101 e, COOOpaKEHHUS IO 00U

27

[ToBTOpenue: mionanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIS
101 e, COOOpaKEHHUSI IO 00U

28

[Inomany ce4eHuii MHOTOI'PaHHUKOB:
TUTOIIAIH TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPaKCHHUSI TOA00MS

29

[Inomany ce4eHuii MHOTOI'PaHHUKOB:
TUTOIIAIM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHUSI TOA00MS

30

KonrponsHas pabora N2 o teme
"[loBTOpEHNE: MHOTOTPAHHUKH, CEYEHHUSI
MHOTOTPaHHHUKOB"

31

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJuienenumnena

32

3anaun 00 yABOCHUHU Ky0Oa, O KBaJpaType
Ky0a; O TPUCEKIINHU yTiia

33

CrepeomeTpudecKue 3aauu, CBI3aHHbIC
¢ 00bEMOM IIPSIMOYTOJIBHOTO




napajjiejacnuicaa

34

HpI/IKHaHHHC 3aJa4du, CBA3aHHBIC C
BBIYHMCIECHUEM 00BEMA MpsAMOYT'OJIbHOT'O
napajjicjacnuicaa

35

O0BEM IPSIMOIA IPU3MBI

36

CrepeoMeTpuueckre 3aauu, CBI3aHHbIE
C BBIYMCIICHUEM 00BEMOB MPSIMOI
IIPU3MBI

37

[pukiaaHbie 3a1a49M, CBSI3aHHBIC C
00BEMOM TIPSIMOH TPU3MBI

38

Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpeaenéHHoro uuterpana. OobéM
HAaKJIOHHOM NPU3MBI

39

Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpeaenéHHoro uuterpana. OopéM
MUpaMUIbI

40

dopmysa 00bEMa MUPaAMHIBI.
OTtHoteHne 06beMOB MUPaAMU/] C OOIIUM
yIoM

41

CrepeomeTpuuecKkue 3a1a4u, CBI3aHHbIC
¢ 00bEMaMy HaKJIOHHOH TIPH3MBbI

42

CrepeoMeTpHueCKUe 3a]a4d, CBI3aHHbBIC
¢ 00BEMaMU MUPAMU/TBI

43

[Ipuknagueie 3agaun o teme "OO0bEMBI
Tea", cBsI3aHHBIE C 00BEMOM HAKJIIOHHOM
MIPU3MBI

44

[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMHUIBI




45

dopmynna 00bEMaA TUPAMUIBIL.
OTtHoleHne 00beMOB TUPAMU/] C 0OIIUM
yIJIOM

46

dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHne 00bEMOB TUPAMU/] C 0OIIUM
yriaoM

47

KonrponsHas padora Ne3 o reme
"O6BEM MHOTOTrpaHHUKA"

48

[unuaapudeckast TOBEPXHOCTb,
o0pa3yrolne HUIMHIPUIECKON
MMOBEPXHOCTH

49

Hummaap. [psamoit KpyroBou LUIUHAD.
[Inomanp MOBEPXHOCTH LMWIMHIPA

50

Konnyeckast moBepxHOCTb, 00pa3yromye
KOHHYECKOU IToBepXHOCTU. KOHYC

51

CeueHnune KOHycCa MIOCKOCTHIO,
napauieIbHOM TUIOCKOCTH OCHOBAaHUS

52

Yceuéunslii konyc. M3o0paxkenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53

[Tnomaas 6OKOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa

54

[Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckme 3aa4u Ha
JI0KA3aTEJIbCTBO U BHIYMCIICHHUE,
MMOCTPOEHUEM CEUEHUN LHIIMHPA,
KOHYyCa

56

CrepeomeTpuueckue 3aa4u Ha




JI0Ka3aTeIbCTBO U BEIYHCIICHHE,
MOCTPOEHUEM CEUCHUN LHIIMHPA,
KOHYyCa

HpI/IKJIa[[HBIG 3aaa4u, CBA3aHHBIC C

57
WIAHAPOM
53 [Tpuknanueie 3a1a4m, CBSI3aHHBIE C
WIHHIPOM
bu6mmorexa LIOP
59 Cdepa u map .
https://resh.edu.ru/subject/lesson/4034/start/22791/
[epeceuenue cheps! u mapa ¢
60 tockocThio. Kacanue mapa u chepsl
TUTOCKOCTHIO. Bu 1 n300pakenue mapa
[epeceuenue chepsl u mapa ¢
61 tockocThio. Kacanue mapa u chepsr
TUTOCKOCTHIO. But 1 n300pakenue mapa
2 VYpasaenwne chepsl. [Liomans chepst u
e€ acreu
63 CummeTpust cdepsl U 1apa
CrepeomeTpuueckme 3aa4u Ha
64 JI0Ka3aTeIbCTBO U BBEIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MTOCTPOCHHUEM UX CEYCHHI MII0CKOCTHIO
CrepeomeTpuueckue 3aa4u Ha
65 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBSI3aHHBIE CO CEepol U mapoM,
MIOCTPOCHHUEM UX CEYEHH MII0CKOCTHIO
66 [Ipukiiagueie 3a1a4n, CBSI3aHHBIE CO

cdepoit u mapom




67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHUCIICHHS B OKPYKHOCTH,
CTaHJapTHBIC TTO00US

68

Pazauunnie KOM6I/IHaLII/II/I TCJI BpalllCHUSA
1 MHOT'OI'paHHHKOB

69

3agaum o Teme ""Tena u MOBEpXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena u MOBEpXHOCTH
BpaieHus"

71

KonrponsHas padora Ned o teme "Tena
Y TIOBEPXHOCTH BpaleHus "

72

O0béM mmmHapa. Teopema 00 00bEMe
MpsAMOro nqujinHapa

73

Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpeaenéHHoro uuterpana. OopéM
KOHyca

bu6mmorexa LIOP
https://resh.edu.ru/subject/lesson/4046/start/23207/

74

[Tmomaay GOKOBOM M OJIHON
MMOBEPXHOCTU KOHYyCa

75

CrepeomeTpHuyuecKue 3aa4u, CBI3aHHbIC
C BBIYHCIICHHEM 00BEMOB IUITMHIPA,
KOHyca

76

[Ipuknagueie 3agaun 1o teme "O0bEMBI
Y TUIOIIAU TTOBEPXHOCTEH Teu"

77

OO0BEM 11apa u MapoOBOro CEKTOPA.
Teopema 06 00béMme tapa. [lmomans
cdepsl. CTepeoMeTpruiecKue 3a1a4H,
CBSI3aHHBIE C BEIUUCIIEHHEM 00HLEMOB
1Iapa, mapoBOro CErMEHTA U IIapOBOT0




CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE C 00BEMOM II1apa U
momaasio cepbl. COOTHOLIEHUS MEKITY
JIOIIAISIMU TTIOBEPXHOCTEN U 00bEMaMHU
MMOJIOOHBIX TEIT

79

[TogoOHEbIe TeNa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu mogo0uu.
CrepeoMeTprUueCcKUe 3a1a4d, CBSI3aHHbBIC
C BBIYHUCIICHHEM O0BEMOB TET U
IIJIOIIAEH TOBEPXHOCTEN

80

KonrponsHas padora Ne5 o teme
"[1nomany moBEpXHOCTU U 0OBEMBI
KpyTJibIX Ten"

81

JiBuxeHust npoctpancTBa. OToOpakeHus.
JIBv>keHHst 1 paBeHCTBO Guryp. O0mwme
CBOWCTBA JBHKCHUI

82

Bunbl nBukeHU: napamieabHbIN
MEPEHOC, IEHTPAJIbHAsl CHMMETPHUS,
3epKaJibHasi CAMMETPHS, IOBOPOT BOKPYT
IpsAMON

83

[IpeobpazoBanus nomoodus. [Ipsmas u
cdepa Diinepa

84

FCOMeTpI/I‘leCKI/IC 3ala4ui Ha IPUMCHCHUC
JABUKCHUA

85

FGOMeTqueCKHe 3ala4i Ha IPUMCHCHUC
JABUWKCHUA

86

O6o0maroree MOBTOPEHNUE TIOHATHIA 1




MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CHUCTEMAaTH3allusl 3HAHMI:

"IlapanmienbHOCTb NPSMBIX U IJIOCKOCTEN

B MpocTpaHcTBe"

87

Oo6o0mu1aromee MOBTOPEHNE TIOHATHIA U
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CUCTEMAaTH3allus 3HAHMI:
"BekTopsbl B npocTpaHcTBe"

88

Oo6o0mu1aroree MOBTOPEHNE TIOHATHIA U
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CHUCTEMAaTH3aIlusl 3HAHMI:
"BexTopsl B mpocTpaHcTee”

&9

Oo6o0mu1aroree MOBTOPEHNE TIOHATHIA U
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CHUCTEMAaTH3allus 3HAHMI:
"O6beM MHOTOrpaHHHUKA"

90

Oo6o0mu1aromee MOBTOPEHNE TIOHATHIA U
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CHUCTeMAaTH3aIlus 3HAHMI:
"O6bemM MHOTOTpaHHUKA"

91

Oo6o0m1aromee MOBTOPEHNE TIOHATHIA U
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CHUCTEMAaTH3allusl 3HAHMI:
"[Tomraay MOBEpXHOCTH U 0OBEMBI
KpyTJibIX Ten"

92

Oo6o0m1aromee MOBTOPEHNE TIOHATHIA U
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CUCTEMAaTH3allus 3HAHMI:
"[Tomraay MOBEpXHOCTH U 0OBEMBI




KpyTJbIX Ten"

93 HroroBast koHTpoIbHas paboTa 1
94 Wtorosas koHTpoJIbHAs paboTa 1
95 [ToBTOpenue, o6o0IIeHNE 1 1
cucTeMaTu3auys 3HaHUI
HcTopus pa3BUTHS CTEpEOMETPHUH KaK
96 HayKH U €€ poJib B Pa3BUTHU 1
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEpEOMETPHUH KaK
97 HAyKH U €€ poJib B Pa3BUTHU |
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTepEOMETPHUH KaK
08 HAyKH U €€ poJib B Pa3BUTHU |
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEpEOMETPHUH KaK
99 HAyKH U €€ poJib B Pa3BUTHU |
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI
100 Peszepn 1
101 Pezepn 1
102 Pezepn 1
OBHLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

MaremaTuka: aredpa u Hadaia MaTeMaTHYECKOTO aHATN3a, TEOMETPHSI.
I'eomerpus. 10-11 xkmaccer: 6a30BbIit 1 yray6a. yposau / JI.C. AtanacsH u np.

- 10-e 3., crep. - Mocksa: IIpocsemenue, 2022. - 287 c.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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