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IMMOACHUTEJIBHASA 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 KJIACC

Tena Bpamenus

[loHATHS: UUIMHAPUYECKAs ITOBEPXHOCTh, KOHWYECKAas IOBEPXHOCTB,
chepuyeckas MOBEPXHOCTb, OOpasyrwlue moBepxHOocTel. Tema BpamieHus:
WINHIP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. BzanmmHoe pacmonoxeHnue
chepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00pakeHue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mumHApa u KoHyca. CummeTpus cdepsl U
niapa.

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 apoOBOIoO
CErMeHTa.

KoMOuHanum Ten BpamieHuss U MHororpaHHukoB. [Ipusma, BnucaHHas B
IWIMHIpP, ONHCaHHAas okojo wwimHApa. Ilepeceuenne cdepst u mapa ¢
mwiockocThlo. Kacanue mapa u chepbl miockocTbio. [loHsATHE MHOrOrpaHHUKA,



OTMHMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAaHHUK WJIU TEJO
BpAaIICHMUSL.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMaab chepsl U e€ yJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/EH IMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue momodusi, romoteTusi. PemieHue 3amady Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKHUX METOJIOB.

[TocTpoeHue ceyeHnii MHOTOTPAaHHUKOB M TEJl BPAILLEHUS: CEUCHHS UIMHpA
(mapaJiieTbHO W MEPNEHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuielibHbIe
OCHOBAHHIO M MPOXOJISIINE Yepe3 BEPIINHY), CEUCHHUS I1apa, METOIbI TOCTPOCHUS
CEYECHMII: METOJ CJIEA0B, METOJ BHYTPEHHETO IPOECKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIEH TNIOCKOCTH.

BekTopbl 4 KOOPANMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Hax BeKkTopaMu. BektopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyroibHas
cucTeMa KoopAuHAT B mpocTpaHcTBe. KoopanHatel BekTopa. PasznoxeHnne BekTopa
no 6a3ucy. KoopauHaTHO-BEKTOPHBII METO MPH PEIICHUH T€OMETPUUECKUX 3a7a4.

JBMKEeHUN B IPOCTPAHCTBE

JBrxenus mnpoctpaHcTBa. OtoOpakeHus. [IBWKeHUsS U paBEHCTBO (Uryp.
OOmue cBOMCTBAa JBWXKEHHM. Buubl JBIWKEHUN: NapallIebHBIA TMEPEHOC,
LHEHTpaJbHasl CUMMETPHS, 3€pKalbHasi CUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[TpeoOpazoBanus 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

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue aAeiicTBu:

BBISIBJSITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (OPMYIHPOBATH
oTpe/ielIeHUs] MOHATHM, YCTAHABIMBATh CYIIECTBEHHbBIN MPU3HAK KIIAcCU(]DUKAIINY,
OCHOBaHHUS J1J1s1 0000IICHUS U CPAaBHEHUSI, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (HOpMyIUpOBaTH H  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX U YTBEPXKICHUSX, MpeIIaratb KPpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIHHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(mpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBAaTh apTyYMEHTAIIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKACHHUS U BHIBOJIBI;

BEIOWPATh CIMOCO0 pemeHnus y4eOHOW 3adadd  (CpaBHHUBATh HECKOJIBKO
BApHAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXONAUMH ¢  y4ETOM
CaMOCTOSTEJILHO BBIICNICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMUA,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHMEe,  MpolieMmy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBaTh THUIMOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, MCCIIEIOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOTro 00beKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SIBICHUSIMU, MPOIIECCAMU;

CaMOCTOSTENIHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yibTaTam
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLIGHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHNUH;

POrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpPOIECcCa, a TakKXKE BBIIBUTATH
MIPEIIOIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanueii:

BBISIBIISITH AeUIMTHI UHPOpPMALUU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIPOC U JUIsI pEIICHUs 3a]1auH;

BbIOMpaTh MH()OPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHUCTEeMAaTH3UPOBaTh U HWHTEPIPETHPOBATH WHGOPMAIMIO PA3TUYHBIX BHUAOB U
(dopM npeacTaBIeHUs;

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

OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENIBHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPMHUMATh U ()OPMYJIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBHUIMU H
HeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUs 3a7auH,
KOMMEHTHPOBATH MOJYUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyd, BBICKA3bIBAaTh HJEH, HalleJeHHbIE Ha IIOMCK
pEllIeHUsA, COMOCTAaBISATh CBOM CYXICHHUS C CYXKICHUSMH JPYyTHUX Y4YaCTHHUKOB
nuanora, oOHapy>KHBaTh Pa3jIU4Me M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
bopMyIIHpOBATH Pa3HOTIIACHS], CBOM BO3PAKECHUS;

MPECTABIATh PE3YIbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEOBaHMUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMaT BBICTYIUICHHUS C Y4E€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryjsiTuBHbBIE YHUBEPCAJbHbIe YUueOHbIE J1eiiCTBUSA
Camoopranusamnus:



COCTaBJIAThH IUJIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCO0 PEIICHHS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU WH(OpMAITHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJJIEKT:

BJIaJIeTh  HaBBIKAMU  IIO3HABATEIbHOM  peduiekcuM Kak  OCO3HAHUSA
COBEpIIAEMbIX JAEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CaMOKOHTPOJIS TIpoIlecca W pe3yibTaTa peIIeHUs
MaTeMaTUYECKOM 3a4auH;

MPEBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 33J1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEATECIIbBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJCHHBIX OIMMOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IETH U YCIOBUAM, OOBSICHITH IPHUUHBI
JIOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh W MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThl mNpU pelleHHH Y4YeOHbIX 3ajady, NPUHUMATH II€JIb COBMECTHOM
JeSATEeIIbHOCTH, IUIAHUPOBATh OPraHU3AIlUI0 COBMECTHOM pabOoThl, paclpeneisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJbTaT padOThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOAECH;

y4acTBOBATh B TPYIIOBBIX GopMax padboTsl (00CYKIaeHHs, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» M HHBIC), BBINOJIHATH CBOIO 4YacTh pabOThl U
KOOPJAMHUPOBATh CBOU JCHCTBHS C JPYTMMH YJE€HAMH KOMAaH/bI, OIICHUBATh
Ka4eCTBO CBOEr0 BKJIaja B OOIIUI MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUAL.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiicss Hay9IuTCs:

e CBOOOIHO OIEPUPOBATH OCHOBHBIMH TMOHATHSIMH CTEPCOMETPHH IIPH
pEIICHNH 33719 1 TIPOBEJCHIH MaTeMaTHIECKIX PAacCyKICHUH;

e TPHUMCHATh aKCHOMBI CTEPCOMETPHUU U CICACTBHS M3 HHUX IPU PEHICHUH
TCOMETPHUYCCKHX 3a/1a4;

e KIACCU(HUIMPOBATh B3aUMHOE PACIIOJIOKCHHE TNMPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX | IJIOCKOCTEH B TIPOCTPAHCTBE;

e CBOOOIHO OIEPUPOBATH TOHATHUSAMH, CBSI3aHHBIMH C yIJIaAMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B IPOCTPAHCTBE, MEXAYy HPSIMOU H
TUIOCKOCTBIO;

e CBOOOIHO OIEPUPOBATH TIOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO paclio3HaBaThb OCHOBHBIC BHUIBI MHOTOTPAaHHHKOB (IIpU3Ma,
nupamuja, NpsMOYToJIbHBIN Mapaienaenunes, Kyo0);

e KJacCHUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJaccuuKanuy,

e CBOOOJHO ONEPUPOBATH IOHATUSMH, CBSI3aHHBIMH C  CEUCHHUEM
MHOTOTPaHHHUKOB TNTIOCKOCTHIO;

e BBIIOJNHATH  MapaJlIeIbHOE, [EHTPAIbHOE U OPTOTOHAIBHOE
IPOCKTHPOBaHUE (PUTYP HA IIOCKOCTb, BBIOJIHITH H300paKCHHS (UTYD
Ha IJIOCKOCTH;

e CTPOUTH CEUEHHs] MHOTOTPAHHUKOB Pa3TUYHBIMH METOJAMH, BBITIOIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOHIAIM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IpU3Ma,
nUpaMu/Ia), FeOMETPUIECKHUX TeJ ¢ IpUMEHEHHEM (opMyT;

e CBOOOJHO OTEPHPOBATH MOHITUSMHU: CUMMETPHSI B MIPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IEHTP, OChb W IUIOCKOCTh CHMMETPHU
durype:;

e CBOOOJHO OINEPHPOBATH IMOHATHUSMHU, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJAWHATaM B IPOCTPAHCTBE;

o BBINOJIHATH JICHCTBUA Ha/l BEKTOPaMU;

e pemaTh 3aJayd Ha JI0OKA3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW W
HAXOXKJCHHE T€OMETPUYECKUX BEIUYMH, MPUMEHSS W3BECTHBIC METOIbI
IpY pElIeHUH MaTeMAaTUYECKHUX 3a]1a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TPUMEHSTH TPOCTEHIIME TMPOTPaMMHBIE CPEICTBA UM  AJIEKTPOHHO-
KOMMYHUKAI[HOHHBIC CHCTEMBI IPY PEHICHUN CTEPEOMETPUICCKHX 3a/1a4;

e WU3BJEKaTh, NpPe0oOpa3OBBIBATH M WHTEPIPETUPOBATH HHMOPMAIUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (Urypax, TIMpEACTAaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TPUMEHSTH IIOJNyYCHHbIC 3HAHWS HAa TMPAKTUKE: CpPaBHUBATh U
AHATM3UPOBATh pPEAbHBIC CUTYAIlMH, TIPUMEHSTh W3YYCHHBIC TIOHSATHUS B
npolecce IMOMCKa pEImIeHHs MaTeMaTH4ecKd  CcQOpMyIUpPOBaHHON
npoOJIeMbl, MOJENIUPOBATh pealibHble CUTYallud Ha S3bIKE T€OMETPHH,
UCCIIEJIOBATh MTOCTPOCHHBIE MOJEIN C MCIOJIB30BAHUEM T€OMETPUUYCCKUX
NOHSATUNM W TEOpEeM, amnmapara ainreOpbl, pemaTh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0XK/IEHUEM T'€OMETPUYECKUX BEITNYNH;

e HMETb MPEICTABICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUHU Kak
COCTaBHOM YacTH (pyHIaMeHTa Pa3BUTHS TEXHOJIOTHI.

K xonmy 11 kiacca oOyJaronuiicss HAy9IuTCs:



CBOOOJITHO OIEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMU C I[WJIMHIPUYECKOM,
KOHHUYECKOW U CEepUYecKOoil TMOBEPXHOCTSIMH, OOBACHATH CIOCOOBI
TIOJTYICHUS;

OTIEpUPOBAThH MOHATUSIMH, CBSI3aHHBIMU C TEJIaMH BPAIEHUS: TUIMHAPOM,
KOHYCOM, c(hepoit u 1mapom;

pacmo3HaBaTh Tela BpamleHus (MHWIUHAP, KOHYC, cdepa u map) H
OOBSCHATH CIOCOOBI TTOYYCHHS TEJ BPAICHHS,

KJIacCU(DUIMPOBATH B3aUMHOE PACIIONOKeHNE C(hephl U TIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB U TEN BpalleHUS,
00BEMBI U TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIllCHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJTHO OTEPUPOBATh MOHATHUSIMH, CBS3aHHBIMH C KOMOWHAITUSIMH TEJ
BpaIieH!Us ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy U
OTHCaHHBIA OKOJIO cepbl, chepa, BIMCAaHHAS B MHOTOT'PAHHUK WM TEJIO
BpAaICHUS;

BBIUUCIISTH COOTHOLICHHSI MEXTy TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMuU
IT0JIOOHBIX TEJI;

n300pakaTh u3ydaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEYECHUS TEJ BpaIlICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBeIBaTh HHPOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTypax, TMPEeACTaBICHHYIO Ha
YyepTexkax U pUCyHKax;

CBOOOJHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BEITIOJTHATH OTIEPAIlMU Ha/l BEKTOPAMH,

3aJ1aBaTh MJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOI cHCTEME KOOPAMHAT;
peraTh reOMETPUUECKUE 3a7a4i Ha BBIYUCICHUE YTIIOB MEXIY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNA OT TOYKH JI0 TIJIOCKOCTH, B
I1EJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPH PEIICHUN;
CBOOOJTHO ONEPUPOBATH TMOHATUSMHU, CBS3aHHBIMH C JIBIOKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB U TeNl BpalleHUs IMpHU
napajyieIbHOM  [EpPEHOCE, LEHTPAIbHOM CHUMMETpPUU, 3€pPKaTbHON
CUMMETPUH, TIPY TIOBOPOTE BOKPYT MPSAMOIL, TpeoOdpa30oBaHUs OO0,
CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB U TEJ BPAILCHUS: CEUCHUS IMIMHIPA
(mapasuieNnbHO U MEPIEeHIUKYIISIPHO OCH), CEYEHUs! KOHYyca (MapajuiebHbIe
OCHOBAHUIO U MPOXOASILIKE Yepe3 BEPIINHY ), CEUCHUS LI1apa;
UCIIOJIb30BaTh METOJIbI IIOCTPOEHHUS CEUEHUIl: METOJ CJIEA0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKa3bIBATh T€OMETPUYECKUE YTBEPIKIACHUA;

NPUMEHATh TEOMETPUYECKHE (PaKThl IJISl PEIICHUS CTEPEOMETPUUCCKUX
3a/a4y, MPEANOIararolIuX HECKOIbKO IIAaroB pPELICHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJJaHbl B IBHOM U HESIBHOU (hopMeE;

pelmars 3aJadyd Ha JOKa3aTelIbCTBO MATEMATUYECKUX OTHOLICHUH W
HaX0KJICHUE TEOMETPUUECKUX BEINYNH;

IIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI [IPY PELIEHNUN CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATh  IIOJIyYEHHbIE  3HAHUA HAa  [PAKTUKE:  CpPaBHUBATh,
aHAJIU3UPOBATH U OLICHUBATH PEAIIbHBIE CUTYALUH, IPUMEHATH U3YYEHHbIC
IIOHATHS, TEOPEMBI, CBOWCTBA B IMPOLECCE IIOUCKA  PEIICHUs
MaTeMaTuyecku  c(OpMYyJUPOBAaHHOM  MpOOJEMBI,  MOJAEIUPOBATH
peaJbHbIE CUTYallUM HA S3BIKE T€OMETPUH, HCCIEIOBATH ITOCTPOCHHBIE
MOJEIN C MCIOIb30BAHUEM TI€OMETPUYECKUX IOHATUH U TEOPEM,
anmapata anreOpbl, peuarb MNPAKTUYECKUE 3a/]ayud, CBSI3aHHBIE C
Hax0KJICHUEM T€OMETPUUECKHUX BEJINYNH;

UMETh MpeACTaBICHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUSI F'€OMETPUM Kak
COCTaBHOM YacTu (pyHJaMEHTa Pa3BUTUS TEXHOIOT .



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpaMMbl Beero Kontposbn HpakTuieck oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl pecypesI
1 Bgenenue B ctepeoMeTpuio 5
) B3anmHOe pacniosiokeHUe IpsIMBIX B 5 1
MIPOCTPAHCTBE
3 [TapasnienbHOCTb NPSAMBIX U IUNIOCKOCTEN B 20 1
IPOCTPAHCTBE
4 [lepneHAuKyISIPHOCTD MPSMBIX U ” 1
IIJIOCKOCTEN B IIPOCTPAHCTBE
Vbl U paccTosHUS 4
6 MHoOrorpaHHuku 13 1
Bexkropsl B npocTpancTBe 24 2
g HOBTOPCHI/IG, 000011IeHIe U CUCTEeMAaTH3AIUS g 1
3HaAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne i/ f;ﬁ‘:::;::me pasieIon HTeM Beero Kontpoabubl | IlpakTnyeckn f:;l:):):)o(::ab;:lbnme
e padoThI e padoThbl pecypesI
1 AHaJIMTUYECKAst TEOMETPUS 15 1
) [ToBTOpeHwME, 0606HI6HI:IG " 15 i
CUCTeMAaTH3AIIVs 3HAHHUH
OOBEM MHOTOTpaHHUKA 1 1
4 Tena BpameHus 24 1
5 [Tnomaay MOBEPXHOCTH U OOBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
[ToBTOpEHME, 06061ueHI:Ie u | )
CUCTeMaTH3allusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
Ne n\n Tema Kon-Bo yacoB lNMpeameTHbIe pe3ynbTaTthl
Pasznen | BeBeaeHume. (54)

—

Mpeomet cTepeomeTpun. AKCMOMBI
CTEPEOMETPUN.

2 HekoTopble crneacTBus U3 akcrom 1 —  cBOOOIHO OIEpUpPOBATh OCHOBHBIMHU
PeweHne 3agay Ha npMMeHeHne akCnom 1 Ux MOHATUSMU CTEPEOMETPUU TIPU PEIICHUH 3adad |
3 cneacTemmn 1 IIPOBEJICHUM MaTEMATHYECKUX PACCYKICHHUM;
PeweHne 3agay Ha npyMeHeHne akCnom U Ux — TMPUMEHITh  AKCUOMBI  CTEPEOMETPUU  H
4 cneacTenmn 1 CIEJCTBUS U3 HUX TMPU PELICHUU TeOMETPUUYECKUX
PeweHne 3agay Ha npyMeHeHne akCnoM U Ux 3a/1ay;
5 cnencTBumn 1
MmaBa 1.MapannenbHOCTb NPAMbIX U
Pa3pen NIOCKOCTEMN. (254) —  CBOOOAHO OIepupoBaTh OCHOBHBIMH
7 MapannensHOCTb NPSIMOIA U MIOCKOCTU 1 TPOBCACHNN MATCMATHHCCKUX PaCCyX ACHHM,
- — TMPUMEHSTh  AKCHOMBI  CTEPEOMETPUU  H
8 [MapannensHOCTb NPSMOK U MIIOCKOCTU 1
” CIEJCTBUS U3 HUX TMPU PELIICHUH TeOMETPUUYECKUX
9 [MapannensHOCTb NPSAMON N NNOCKOCTU 1 saa;
~ b
10 MapannenbHOCTL NPSMON 1 NNOCKOCTH 1 —  KJaccU(pUIUPOBATh B3aUMHOE PACIIOJIOKEHUE
11 CkpeluvBarolmecs npsimbie 1 OpsSMbIX B TPOCTPAHCTBE,  IUIOCKOCTEH B
¥Yrnbl C cCOHanpaBfeHHbIMU CTOPOHAMWN. YTOn OPOCTPAaHCTBE,  HPAMBIX W IUIOCKOCTEH B
12 Mexay npsiMmbiMu. 1 IPOCTPAHCTBE;
13 PelweHne 3agay no teme 1 —  cBOOOJHO OTIepUPOBATH MOHSTHSIMH,
14 PeweHne 3apgay no teme 1 CBA3aHHBIMU C CCUCHHUEM MHOTOTPAaHHUKOB
15 KoHTponbHas pabotaNe1 1 TIIOCKOCTBIO,
16 MapannenbHble NAoCKocTH 1 — BBINOJHATH MapajuieNIbHOE, IEHTPAIbHOE H
- » OPTOTOHANILHOE  MPOEKTUpOBaHHE  (UTYD Ha
17 CsoncTtea napannesnbHbIX NI0CKOCTEN 1
18 Caor ~ 1 IUIOCKOCTb, BBINOJHATH H300paxeHus ¢Guryp Ha
BOMCTBa napasnnenbHbIX Ni0CKOCTEN IUIOCKOCTHL,
19 Tetpasgdp 1 —  CTPOHTH CCUYCHUS MHOT'OTPaHHHKOB
20 [Mapannenenunes. 1 pPa3sIMYHBIMM  METOJIaMH, BBINIOJHATh (BBIHOCHBIC)
21 3a4ayvm Ha NOCTPOEHUe cedeHum 1 IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX




22 3aJayn Ha NOCTPOEHNE ceveHum 1 buryp: Buja cBepxy, COOKy, CHH3Y;
23 3a4a4m Ha NOCTPOEHME CEYEHUN 1 —  BBIYHCITD IIoIaan TIOBEPXHOCTCH
24 3a4aym Ha NOCTPOEHME CeYeHNI 1 MHOTOTpaHHHIKOB (mpuzma, nmUpaMiza),
- TC€OMETPUYCCKUX TECJI C IPUMCHCHUEM (DOPMYJI;
25 3aga4ym Ha NOCTPOEHNE CEYEHNN 1 P P (bopmym;
" — peuiatb 3agadyu Ha J0Ka3aTCiabCTBO
PeweHne 3agay no Teme "lNapannenbHoOCTb .
< MATEMATHYCCKUX OTHOILICHUN u HaX0XICHUC
26 NPSAMBbIX U MIOCKOCTEN 1
" TCOMCTPUUCCKUX BCIWYHH, IIPHUMCHSAA HN3BCCTHBIC
PelwweHune 3agay no teme "lMapannensHocTb
< n MCTOAbI IIpU PCHICHUMW MATCMATHYCCKHUX  3aldad
27 NPSAMBbIX U MIOCKOCTEN 1
" IMOBBIIICHHOI'O U BBICOKOI'O YPOBHS CII0KHOCTH;
PeweHne 3agay no teme "TeTpasgp u
" — W3BJIEKATh, peoOpa3oBbIBaTh u
28 napannenenunes 1
PeweHwne 3agad no teme "TeTpasgp u MITEPTIpETHPOBATD HHGOPMALILIO ©
o9 A " pasap 1 HPOCTPAHCTBEHHBIX FeOMETPUYECKUX ¢durypax,
ﬂapaﬂﬂeﬂeﬂl/lﬂeﬂ, MMpCACTAaBJICHHYIO Ha YCPTCIKAX U PHUCYHKAX]
30 KoHTponbHas pabota Ne2 1
lnaBa 2. MNepneHANKYNAPHOCTL NPSAMBIX U — KIACCHU(UIMPOBATH B3aWUMHOE  PACIOJIOKEHUE
Paspen | nnockocTed. (234) MPSIMBIX B MPOCTPAHCTBE, MIIOCKOCTEN B IPOCTPAHCTBE,
31 [MepneHanKynsipHble NpsiMble B NPOCTPaHCTBE 1 MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTRE;
32 npﬂMbIe, ﬂepﬂeHﬂMKyﬂﬂprle MNJTOCKOCTU 1 - CBO6OI[HO OIICPUPOBATDL ITOHATUAMHA, CBA3AHHBIMHU
33 [MpsamMble, nepneHanKynsapHble NII0CKOCTH 1 ¢ yriamMmm B IIPOCTPAaHCTBE: MECXKIy IpAMBIMH B
34 Mpamble, NnepneHanKynapHble NIOCKOCTH 1 HPOCTpaI%CTBe’ MEHAY NPAMON H IIOCKOCTLIO,
— CBOOOAHO OoncpupoBaTh IMOHATUAMU, CBIA3AHHBIMU
35 [MpsamMble, nepneHanKynsapHble NII0CKOCTH 1 ! PP ’
36 [Mpsamble, nepneHanKyNspHbIe NII0CKOCTU 1 ¢ MHEOTOTPETHIKAVH,
Pp , NEPNEHANKYNAP T — CBOOOJHO  pacro3HaBaTh  OCHOBHBIE  BUJIBI
. aCCTOsIHME OT TOYKM A0 nrockocTn.Teopema o 1 MHOTOFPAHHEKOR —— IHpAMUIa,
Tpex I'Iepl'leH/J,I/IKyJ'IFIVan IIPSIMOYTOJIbHBIN Mapaienenumnes, Kyo);
38 Yron mexmay NpsMoi 1 NNOCKOCTbIO 1 — KJIACCU(UIMPOBATH MHOTOIPaHHUKH, BBIOMpas
" 2
Pewenwne 3a,c|,.'e'1q no Teme "Yron mexgy npsimon OCHOBAHMS ISl KiIaccnpUKaLi;
39 W NIIOCKOCTbIO 1 — ¢cBOOOJHO ONEPUPOBATH MOHATUAMH, CBA3AHHBIMH
" 2
PelueHve 3agay no teme "Yron mexay npsiMon C CCUCHHEM MHOTOI'PAHHUKOB IUIOCKOCTBIO;
n
40 1 NIOCKOCTbIO 1 — BBIIOJHATH  IAPalIE]IbHOE, LEHTPAIbHOE H
" -
PelweHve 3aaa4 no Teme "Yron mexay npsimMou OPTOTOHAJILHOE MPOEKTUPOBaHKUE (PUTYP HA MIIOCKOCTD,
n
41 W NNOCKOCTbIO 1 BBITIOJIHATE M300pakeHUs (PUTYp HA IIOCKOCTH;
PeweHwne 3agay no teme "Yron mexay npsamoun —  BBIYHMCIATH IUTOIIA M MIOBEPXHOCTEH
42 W NAIOCKOCTbIO" 1 MHOTOTPAHHUKOB (mpu3Mma, UpamMuIa),
43 [ByrpaHHbIn yron 1 TCOMETPHUYCSCKHX TEJl C MPUMEHEHUEM (opmyT;




44

nepI'IeH,D,I/I KYJTAPHOCTb NSIOCKOCTEN

45

[MpamMoyronbHbIN Napannenenvnes,

46

I'Ip;lmoyroanbM napannenenunnen

47

PeweHne 3apay no teme"
[MepneHanKynsspHOCTb NPSAMbIX U NNOCKOCTEN"

48

PeweHne 3agay no teme"
[MepneHanKynspHOCTb NPSAMbIX U NNOCKOCTEN"

49

PeweHne 3agay no teme"
[MepneHanKynsspHOCTb NPSAMbIX U NNOCKOCTEN"

50

PeweHne 3agay no teme "Yrnbl 1 pacctoaHns"

51

PeweHne 3agay no teme "Yrnbl N pacctoaHns"

52

PeweHne 3agay no teme "Yrnbl 1 pacctoaHns"

—_— [ -

53

KoHTponbHas pabotaNe3

— CBOOOJHO OIEpPUPOBAThH MOHATUAMH: CUMMETPHUS
B IIPOCTPAHCTBE, LEHTP, OCh U IIJIOCKOCTH CUMMETPUH,
LEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPHI;

— CcBOOOAHO OIIepUpPOBaThH MOHSTHUSIMH,
COOTBETCTBYIOLIMMHU BEKTOpaM H KOOpJMHATaM B
MIPOCTPAHCTBE;

— BBITOJIHATH ACUCTBHA HaJl BEKTOPAMU;

— pemath 3a7aun Ha JI0Ka3aTeIbCTBO
MaTeMaTH4eCKUX  OTHOIIEHWH W HaXOXICHHE
reOMCTPUYCCKUX  BCJIMUYMH, IMpUMCHsASA  HU3BCCTHBIC
METOJIbl TIPH PEHICHMH MaTeMaTHYeCKHX  3ajad
IOBBIIICHHOT'O U BBICOKOI'O YPOBHSA CJIOKHOCTH,

— TMPHUMEHSTh NPOCTEHIINE POrpaMMHBIE CPEJICTBA
U BJICKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTCMbI IIpU
PELICHUH CTEPEOMETPUIECKUX 3a/1a4;

— W3BICKATh, peoOpa3oBHIBATH "
UHTEPIIPETHPOBATH uH(pOpMaIHIO 0
IIPOCTPAHCTBEHHBIX reOMETPUYECKUX ¢durypax,
IPE/ICTaBICHHYIO HA YePTEkKax U PUCYHKAX;

— IMPUMCHATDH IIOJYUCHHBIC 3HAHWA Ha MNPAKTHKE!:
CpPaBHMBaThb M aHAJIM3HPOBATh peajbHBIC CUTYAIHH,
MNPUMCHATL H3YUYCHHBIC IMOHATHA B IPOLCCCC IMOMCKa
peuieHus MaTeMaTH4ecKu copMyITHPOBaHHOM
npoOJIeMBbl, MOACITUPOBATh pealbHbIC CUTYallud Ha
SI3BIKE TEOMETPHH, UCCIIEIOBATh TIOCTPOCHHBIE MOACTH
C UCIOJBb30BAHUEM TEOMETPHUYECKUX TOHATHA W
TeopeM, ammapara aireOpbl, pemaTh MPaKTUYECKHE
3aaa4u, CBA3AHHBIC C HAXOXJICHHUEM I'COMCTPUYCCKHUX
BEJINYMH;

— HUMCTb MPCACTABJIICHHUA 00 OCHOBHBIX JTarax
pa3BUTUS  TEOMETPUM  KaK  COCTaBHOM  4YacTH
¢dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

Pa3pen

naBa 3. MHororpaHHuku. (13 4)

— CBO6OI[HO OIICPUPOBATH OCHOBHBIMU




54 MoHATNE MHOrOrpaHHMKa 1 MOHATHAMH CTEPEOMETPUM IPH PELIEHUH 3a1ad U
55 Mpuama. MNnowagb NOBEPXHOCTM NPU3MBbI 1 TNIPOBEICHNH MaTEMATHIECKUX PACCYXKICHUM;
56 Mpuama. MnoLaas NOBEPXHOCTU NPUSMBI 1 —  UpUMCHATE — aKCHOMBL — CTCpCOMCTpHM  H
57 Mpuama. MNnowagb NOBEPXHOCTU NPU3MBbI 1 ggﬂeg:.ﬂsm 13 HAXTpH - PCIICHII  TEOMETPUHCCKiX
;
58 Mupamuna. 1 —  KIAcCH(UIMPOBATh B3aMMHOE PACIOJIOKCHUEC
o9 MNpasunbHas nupamuaa. 1 NpPSMBIX B IIPOCTPAHCTBE, MJIOCKOCTEH B MPOCTPAHCTBE,
60 [NpaBunbHasi nMpamuaa. 1 HPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE;
61 YceyeHHas nupamuaa. 1 —~  cBODOOIHO OIIEPHPOBATH MOHSATHUSIMH,
62 Mupamuga. PeweHune 3agav. 1 CBSI3aHHBIMH C yIJaMH B TPOCTPAHCTBE: MEKIY
63 [MpaBunbHble MHOrOrpaHHUKN 1 NpSAMBIME B HPOCTPAHCTBE, MEKIy TNpAMOH M
64 MpaBunbHble MHOTOrPaHHUKN 1 TITTOCKOCTBIO;
65 [MpaBunbHble MHOrorpaHHMKN. PelueHne 3agau. 1 - cBoboaHo OTICpHpOBATh TIOHATHAMA,
CBA3aHHbBIMU C MHOTOI'paHHHUKAMMU,
—  CcBOOOMHO pacro3HaBaTh OCHOBHBIC  BHJIBI
MHOTI'OTPaHHUKOB (mpusma, ApaMua,
PSIMOYTOJIBHBIN TTapauIe/IeuIe, Ky0);
- wiaccupuuupoBaTh MHOTOTPAaHHUKH, BBIOMpas
OCHOBaHHMS /IS KJ1acCU(HUKAIINY;
-  cB0O0OOIHO OIIEPUPOBATH MOHATHUSIMH,
CBSI3aHHBIMHU c CEYCHUEM MHOT'OTPaHHHKOB
IUIOCKOCTBIO;
—  BBINOJHATH MapajyiebHOE, IEHTPAIbHOE W
OPTOrOHAIBHOE MPOCKTUPOBaHKE (HHUTYp HA IIIOCKOCTH,
BBIMOJTHSTH H300payKeHUsT (PUTYp Ha IIIOCKOCTH;
- CTPOUTH CCUCHUA MHOTI'OIrpaHHUKOB
pa3UYHBIMH ~ METOJAMH, BBIIOJHATH (BBIHOCHBIC)
TUIOCKHE YEepPTEeKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX
buryp: BIa cBepxy, cOOKY, CHU3Y;
- BBIYUCIIATH miomanu HOBCpXHOCTCﬁ
MHOTOTPaHHHKOB (mpu3ma, nupamuza),
F€OMETPUUYECKHUX TEJ C MPUMEHEHHEM (HOPMYIT;
66 KoHTponbHas pabotaNe4 1 —
Pa3p,e]'| MnaBa 4. BeKTOpr B NPOCTpPaHCTBe. (7‘]) — ¢BOOOIHO ONepUpPOBaTh MOHSATHSIMH,
67 [MoHsaTMe BekTopa. PaBeHCTBO BEKTOPOB 1 COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B




CnoxeHune n BblunTaHmne BeKTOpOB.CyMMa

68 HECKOJIbKMX BEKTOPOB.
69 YMHOXXeHMe BEKTOpa Ha Y1cno.
KomnnaHapHble BekTopsbl.[1pasuno
70 napannenenvnega.
PasnoxeHne BekTopa no Tpem
71 HeKoMMMaHapHbIM BEKTOpaM
72 PeweHne 3agay no teme "BekTopb!"
73 KoHTponbHas pabota Ne5
MnaBsa V. MeToa koopAauHaT B NpoCTpaHCTBE
Pasgen | (17 4)
MpAMOYro/ibHas cMCTeMa KOOpPAMHaAT B
74 NPOCTPaHCTBE
75 KoopanHatbl BeKTopa
CBA3b MeXay KOopAMHATaMMN BEKTOPOB U
76 KOOpAMHATaMM ToYeK
MpocTenwne 3aa4m B KOOpAUHATaxX Yron mexay
77 BEKTOpPAMM.
MpocTeiwne 3aa4m B KOOpAUHATaxX Yron mexay
78 BEKTOpPaMM.
79 Yron mexay BeKtopamm
80 CKanapHoe npousBeaeHmne BEKTOPOB
BblumcneHune yrnos mexay npambimmn u
81 NNOCKOCTAMU
BblumcneHune yrnos mexay npambimm u
82 NNOCKOCTAMU
YpaBHeHMe NA0CKOCTU. PaccTofHMe OT TOUKK 40
83 NIOCKOCTH
YpaBHeHMe NA0CKOCTU. PaccTofHMe OT TOUKK 40
84 MNOCKOCTH

85

YpaBHeHUe NNocKocTu. PacctosHMe OT TOUYKM A0
NNOCKOCTH

IIPOCTPAHCTBE;
—  BBINOJHATH JEHCTBUS HAJl BEKTOPAMU;
- pemaTtb 3aJjauu Ha JI0Ka3aTelbCTBO

MATEMAaTUYCCKUX OTHOIIICHUN n HaXO0XJICHHUC
ICOMCTPHUUCCKUX  BCIMYHH, IIPUMCHASA  H3BCCTHBIC
MCTOABI TIpU  PCHICHUM  MATCMATHUYCCKUX  3alday
IOBBIIICHHOT'O U BBICOKOI'O YPOBHS CJIOKHOCTH,

—  U3BJIEKaTh, peoOpa3oBbIBaTh u
UHTEPIPETUPOBATH UHPOPMALIUIO 0
IIPOCTPAHCTBEHHBIX reOMETPUUECKUX ¢durypax,

MIPEJICTABJICHHYIO HA YePTeKax U PUCYHKAX;
IIPUMEHSITD [TOJIyY€HHbIE 3HAHUS HA ITPaKTUKE:
CpPaBHMBATh U aHAIU3UPOBATH PEAIbHBIE CUTYAIlNH,
MIPUMEHSTh U3YYEHHbIE TIOHATHUS B IPOLIECCE ITOUCKA
pelieHrs MaTeMaTHYecKu chOopMyITUPOBAaHHON
po0OJIEMBI, MOJIETUPOBATh peajbHble CUTYAllMU Ha
SI3bIKE TEOMETPHH, UCCIIEIOBATh MOCTPOSHHBIE MOJICIH
C MCIIOJIb30BaHUEM F€OMETPUUECKUX OHITUN U
TeopeM, amrmapaTa anreOpbl, peniarb NPaKTUIeCKHUe
3aJ1a4uM, CBA3aHHbIE C HAXOXKIECHUEM F€OMETPUUECKUX
BEJIMYUH;




86 [BuKeHuna. LleHTpanbHasa cummeTpuma 1
87 OceBaa cummeTpuA 1
88 3epKanbHaa cMMMeTpUA 1
89 MapannenbHbli nepeHoc 1
90 KoHTposibHas paboTa 1
Pasgen | MNoBTopeHue. (8 4)
MoBTOpeHune. MNapannenbHOCTb NNIOCKOCTEN U
91 NPSAMbIX @ MPOCTPAHCTBE. 1
[MoBTOpeHue. MapannensbHOCTb NSIOCKOCTEN U
92 NPSAMbIX @ MPOCTPAHCTBE. 1
lMoBTOpeHue. MNepneHanKynapHOCTb
93 NSIOCKOCTEN U MPSAMbIX @ NPOCTPaHCTBE. 1
MoBTOpeHue. MNepneHgnKynsapHOCTb
94 NSIOCKOCTEN U MPSAMbIX @ NPOCTPaAHCTBE. 1
95 [MoBTOpEHMe. MHOrorpaHHuKN. 1
96 [MoBTOpeHne. MHOrorpaHHUKM. 1
97 [MoBTOpEHME. MHOrorpaHHuKN. 1
98 MToroeasi KOHTposibHas pabora. 1
99 pe3epBHbIN YPOK 1
100 pe3epBHbIN YPOK 1
101 pe3epBHbIN YPOK 1
102 pe3epBHbIN YPOK 1




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

['eometpust 10-11 k1. bazoBsiit u yrimyonennsiit ypoBau. Atanacsit JI.C., byryzos B.®., Kagomues C.b. u npyrue. U3n-so

"IIpocBemienue"

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

['eometpus 10-11 k. [Toypounsie pa3zpabotku. [locobue ans yuntens. C.M.Caaksn, B.®.byty3oB. U3n-Bo "IIpocsemnienue”

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Pocculickas 351eKTpoHHAs MIKOJIa

dI'UC "Mos nikona"






