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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
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMPOrpaMMbI Beero KoHTpoLHE! oOpa3oBaTejibHbIE
e padoThbl pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) BsaumHoe pacrnonoxeHue npsmbix B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [leprnieHIUKYISPHOCTD MPSIMBIX 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIiabl U paccToOsIHUA 16 1
MHororpanHuku 7 1
BexkTopsl B IpocTpaHCTBE 12
g HOBTOPGHI/IG, 0000111eHUE U cUCTeMaTH3aIuUs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6




11 KIIACC

DJIeKTPOHHbIE
(undposBbie)
KoanuecTBo yacos oOpa3oBaTejibHbIE
No 11/ HaumeHnoBaHue pa3iesioB U TeEM pecypesI
NPorpamMmbl
Beero KoHTpoabHbI
e padoThI
1 AHaJIMTHYECKAst TEOMETPUS 15 1
) [ToBTOpEHME, O606H.I€Hlfe u 15 |
cucTeMaTu3alus 3HaHU
OOBEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaay moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEl
6 JBro>xeHus 5 1
7 [ToBTOpEHME, O606H.I€Hlfe u 17 )
cucTeMaTu3alus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8




ITOYPOYHOE INTAHUPOBAHUME

10 KUIIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
JlaTa

nu(ppoBbIe

Nen/m | Tema ypoka KoHTPOJIbLHBI HU3y4YeHH
Bcero o0pa3oBaTeIbHbI
e padoThbl A
e pecypcbl

OcCHOBHBIE TIpaBUIIa U300PAKCHHS HA
PHUCYHKE IUIOCKOCTH, TTApAJIICITbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMasi,
MJI0CKOCTh, MPOCTpaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, IapaJIC/IIbHBIX IPAMBIX
(OTpe3KOoB), cepeIMHbI OTPE3Ka

Ilonsrus: MNEPCCCKArOMUECCA IIJIOCKOCTH,
MNEPECCKAOIMUECCA IIpAMas U IIJIOCKOCTD,
MOJIYIIPOCTPAHCTBO

Ilonsrus: MNEPECCKaArOIMrECCsA IIJIOCKOCTH,
MNEPECCKAOIMUECCA IIpAMas U IJIOCKOCTD,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIUX O0OHEKTOB

MHororpaHHUKH, U300paKEHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINUX OOHEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBHIE




CICACTBUA U3 HUX

AXCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
cnenctBus U3 HUX. CrocoObl 3a1aHus
IPSMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaUeHUS MPSMBIX U TIOCKOCTEH

10

N300pakeHue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHus
MOJIYYCHHBIX TIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CEUCHHI Pa3HBIMH LBETAMH

11

N3o6paxenune ceueHuil mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé€6pa. N3o0paxkeHue nepeceueHus
ITOJIy4E€HHBIX IIIOCKOCTEN. PackpammBanue
MOCTPOSHHBIX CEUYCHHUH Pa3HBIMH LIBETAMH

12

N3o6paxkenune ceueHuit nupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UxX
pé€6pa. N3o0paxkeHue nepeceueHus
ITOJIy4E€HHBIX IIIOCKOCTeN. PackpaimmBanue
MOCTPOSHHBIX CEUYCHHUH Pa3HBIMH LIBETAMH

13

N300pakeHue ceueHuil nupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJIAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedcHus
ITOJIy4E€HHBIX IIIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETAMU

14

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI




15

Mertop cie1oB I HOCTPOCHHS CEUCHUH.
CaoiicTBa niepece4eHnii NpsIMbIX U
IJIOCKOCTEMN

16

Mertop cie1oB Ui HOCTPOCHHS CEUCHUH.
CaoiicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue cevenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Coznanue
BBIHOCHBIX YEPTEKEU U 3aMKCh 111aroB
MOCTPOCHUS

18

[TocTpoeHue ceueHuil B mUpamue, Kyoe mo
TpéM Toukam Ha p&opax. Coznanue
BBIHOCHBIX I-IepTe)KeI\/JI " 3aIlliCh IIaroB
MOCTPOCHHMS

19

[TocTpoenue cevenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOCHUS

20

[Toctpoenue ceuenuii B mupamue, Kyoe mo
TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3alIMCh 1IarOB
[MOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPONOPIMOHATIBFHBIX OTpe3kax. [lomodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Memnenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4YepTexax. McTopus pa3Butus




INTAaHUMETPHUH U CTCPCOMETPUU

23

KontposnbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3auMHOe pacnonoxeHue npsMbIx B
npocTpancTBe. CKpelUBarOIUECs MPsMBIE.
IIpu3Haky CKpeUUBaIOIKUXCSA PSAMBIX.
[TapautenbHbIE IPSIMBIE B IPOCTPAHCTBE

25

Teopema o cyriecTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM MapajuieIbHON
JTAHHOM MPAMOU, TPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIICH HAa JTaHHOMN
npsMoi. JleMma o mepeceueHrn
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

26

[TapannenbHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapauieabHBIX NpsAMBIX. Teopema o
CKPEIIMBAIOIINXCS PSMBIX

27

[MapannensHoe npoekTrpoBanue. OCHOBHBIC
CBOWCTBA MMapauICIbHOTO MPOCKTUPOBAHHSL.
N3o6paxenune pazHbix Guryp B
napajuieIbHOM IPOCKIHH

28

[enTpanbHas npoekuus. Yroiu ¢
COHAITIPABJICHHBIMU CTOPOHAMU. YTOJI MEKIY
MPSIMBIMU

29

3aaum Ha JOKA3aTENIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD PSAMOM U
IIJIOCKOCTH B IipocTpaHcTBe. [Ipu3Hak




[apauIeIbHOCTH MPSIMOH U IIIOCKOCTH.
CaoiicTBa napamienbHOCTU NPSIMON U
IUIOCKOCTH

31

['eomeTpuueckue 3aa4u Ha BHIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TIJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILETO Yepes3
JTAHHYIO TIPSIMYIO Ha YePTEkKe U
MapayIENBHOIO IPYrou npsimoit. Pacuér
OTHOIIIEHUI

33

[TapannenbHast MPOEKIUs, TIPUMEHEHHUE JUISI
MOCTPOCHHSI CEUeHU KyOa n
napauienenumnena. CBoncTaa
napauieNIeuIe1a U Mpu3Mbl

34

[TapannensHble muockoctu. IpusHaku
NapajuIeIbHOCTH JABYX IIOCKOCTEN

35

Teopema 0 mapamIeTbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, POXOASAIIEH
yepes TOUKY, He IPUHAIICIKALLYIO JTaHHOU
MJOCKOCTH U CIICJICTBUS U3 HEE

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[1apAJUIEIBHOCTH IIPSIMBIX NIEPECEUEHUs IIPU
IIEPECEUEHUH JIBYX NapaljIelIbHbBIX
IIJIOCKOCTEMN TPEThen

37

CaoiicTBa napasuieiabHbIX MIIOCKOCTEH: 00
OTpe3Kax MapaieIbHbIX MPSMBIX,
3aKJTIOUYEHHBIX MEX]Ty MapalieIbHBIMU




IJIOCKOCTSIMU; O IIEPECEUEHUH NPSAMOI ¢
JBYMsI TApAJLIEIIbHBIMU JIOCKOCTSIMU

[ToBTopenue: Teopema Iudaropa Ha

38
IJIOCKOCTH

19 [ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napasuiefienumneaa

41 Brruncnenue 1MH OTpe3KOB B KyOe U
IPSIMOYTOJIBHOM TIapajulesienune e
[leprieH IUKYISIPHOCTD MPSMOU U TIIOCKOCTH.

42 [Ipu3Hak NeprneHIuKyISIPHOCTH MPSIMON U
IJIOCKOCTH
[leprnieHIUKYISIPHOCTD MPSMOU U TIIOCKOCTH.

43 [Ipu3Hak NeprneHIuKyISIPHOCTH MPSMON U
TJIOCKOCTH
Teopema o cyiiecTBOBaHUU U

44 €IMHCTBEHHOCTH MPSMOMA, TPOXOSIICH
Yyepe3 TOUKY MIPOCTPaHCTBA U
MEPIEeHIUKYISPHON K ITOCKOCTH

45 [TnockocTH ¥ epHEHAUKYISIPHBIE UM
MpsiMble B MHOTOTPAaHHHUKAX

46 [InockocTH ¥ IEpHEHAUKYISIPHBIE UM
MpsiMble B MHOTOTPAaHHHUKAX

47 [lepnennukysnsip u HaknoHHas. [loctpoenue
MEePIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

43 [lepnennukynsip u HakinoHHas. [locTpoenue

NEPpNCHAUKYJISIPpAa U3 TOYKH HaA IIPAMYIO




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

49
u oOpaTHas)

50 Teopema o Tpéx nepneHANKYIApax (mpsamas
u oOpaTHas)

51 VYroa Mexay CKpeluBaIOIIMMUCS TPIMbIMHU

5 [Torck neprneHauKyISIPHBIX NPSIMBIX C
ITIOMOILBIO NEPIEHANKYIIAPHBIX INIOCKOCTEN

53 OpToroHanbHOE NIPOEKTUPOBAHUE
[Toctpoenue ceuenuii Kyda, MpU3MBI,

54 MPaBUJILHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJIBLHOM MPOEKIINU
[Toctpoenue ceueHuii Kyda, MpU3MBIL,

55 MPABWIBHON MUPAMHUJIBI C TOMOIIBEO
OpPTOTOHAJIBLHOM MPOEKIHNU
CummeTpus B IpOCTPAaHCTBE OTHOCUTEIIBHO

56 IUIOCKOCTH. [ImockocT cuMMeTpuid B
MHOT'OTPaHHUKAX

57 [Ipu3Hak nepneHauKyJIIPHOCTH IPSIMOM U
IJIOCKOCTH KaK CIIEACTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSTHUM OT TOYKH J0 IJIOCKOCTH

59 [IpaBusibHBIE MHOTOTPpAaHHUKHU. Pacuér
PacCTOSTHUM OT TOYKHU J0 MIIOCKOCTH
CriocoObl OMYCTUTh MEePIEHANKYISPDI:

60 CUMMETpPHUS1, CABUT TOUYKHU I10 NapaJICIbHOU
PpAMOM

61 CaBur 1o HenapauienbHON IPSIMOH,




M3MEHEHUE PACCTOSHUN

62

Kontpoinbnas padora "B3anmHoe
PacMoJIO0KEHUE MPSMBIX U MIIOCKOCTEH B
npocrpancrae”

63

[ToBTOpEHME: Yroa MEKIY MPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJbHUKE, TEOpEeMa
KOCHHYCOB

64

IToBTOpEHUE: yroy Mex1y
CKPELIMBAIOIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘leCKI/Ie MCTOAbI BBIYUCIICHUSA YyIJIa
MCKAY NPpAMBIMA B MHOT'OI'PAHHUKAX

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPaHHOIO yTIila

67

[lepnennukynspHele maockoctu. CBoiicTBa
B3aUMHO IEPIICHAUKYJISPHBIX ITIOCKOCTEN

68

HpI/ISHaK NEPNCHAUKYIIAPHOCTH HHOCKOCTCﬁ;
TCOpEMa O HpHMOﬁ MEepeCcCUCHUA IBYX
IJIOCKOCTEH NEPNCHAUKYIISIPHBIX TpeTBeﬁ
IIJIOCKOCTH

69

[IpsMoyronbHbIM napaienenunen; Kyo;
U3MEpEHus, CBOMCTBA NPSIMOYTOJIBHOTO
napajiesnenumnea

70

TeopeMa 0 JuaroHaJjii npsiMmoyroJibHOTO
mapajiiCICIimIicia u CJICACTBUC U3 Heé

71

CrepeomeTpuuecKkue U NpUKIaIHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PaCIOJIOKEHUEM




MMPAMBIX U IJIIOCKOCTH

72

HOBTOpeHI/IeI CKPCIIUBAOIIHUEC ITPSAMBIC,
mapaJyiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

73

Hapa mapajiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIUMBAOIIHUXCA IMPAMBIX, PACCTOSHUC
MCKAY CKPCIINBAOMIUMUCS TTPAMBIMUA B
IMPOCTBIX CUTYyalUIX

74

PaccrosiHue OT TOUKH J10 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Beruucnenue paccTosHUN MEXKIY
CKPEUIMBAIOIIHUMUCS IPSIMBIMU C IIOMOIIBIO
NEPIEHIUKYIJISIPHOM INIOCKOCTH

76

TpéxrpanHslil yroy, HepaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yrIila

77

DneMEeHTHI CPepHUIEeCKON TeOMETPHH:
reo/Ie3nYecKue JMHUN Ha 3emIie

78

KonTponbHas padota "Yriiel u paccTosHus"

79

Cucremaru3zanus 3HaHul "MHOTOTpaHHUK U
€ro 3J1eMeHTHI"

80

[Inpamupa. Buael nupamua. IpaBuinbHas
nupamuia

81

[Ipusma. [Ipssmast ¥ HAKJIOHHAS IPU3MBL.
[IpaBunbHas npusma

82

[Tpsimoii mapaienenumnea, IpsIMOYyToJIbHbIH
napajienenunesn, Kyo




Beinykiieie MHOrorpanHuku. Teopema

83 Diinepa 1
Brimykiieie MHOTOTpanHuku. Teopema
84 Oiinepa. [IpaBuiibHBIC U TTOJIYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU
85 KontponbHas padora "MHororpaHHuku" 1
26 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBuno mapasmienenumena 1
90 YMHOXeHHE BEKTOpa Ha YHCIIO 1
91 Pasnoxxenue BekTopa 1o 6azucy Tpéx 1
BEKTOPOB, HE JIEXKAIIUX B OJJHOU MIIOCKOCTH
92 CxkanspHoe pou3BeJeHUE 1
93 Brruucnenue yria Mexay BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreliniue 3aa4u ¢ BEKTOpaMu 1
98 O06o0meHne 1 cucTeMaTu3aus 3HaHUI 1
99 O06o0mIeHne 1 cucTeMaTu3aus 3HaHUI 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HroroBas koHTpoJIbHAs paboTa 1
102 O060011IeHME ¥ cucTeMaTh3alus 3HAHU I 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

I DJIeKTPOHHBbIE
ara
nuppoBbIe
H3yYeHH
KosamnuecTBo yacoB o0pa3oBaTeIbLHbI
|
Nen/m | Tema ypoka € pecypchl
KountpoJubHbie
Bcero P
padoThI

| [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1

Ha IJIOCKOCTH U B POCTpAaHCTBE"
) [ToBTOpenue Temsl "CkaisspHoe 1

MPOMU3BEIEHNE BEKTOPOB"
3 [loBTOpenue Tems! "Boruncinenue yria |

MEXIy BEKTOpaMH B IpoCTpaHCcTBE"
4 [loBTOpenue Temsl "YpaBHeHHE MPSAMO, |

MIPOXO/ISIIEH Yepe3 ABE TOUKH'"
5 YpaBHEHHE IIIOCKOCTH, HOPMAaJb, 1

YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1

YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBeneHue 1
g JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1

porpaMMHUpPOBaHUE
9 JIuHelHbIe HEPaBEHCTBA, IMHEWHOE 1

IpOorpaMMHUpPOBaHUE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1




MCKAY NPSAMBIMHA B MHOT'OI'PAaHHHUKAX

11

AHanuTH4ecKue MCTOABI pacqéTa yria
MCKAY IIOCKOCTSAMU B MHOTOT'paHHUKAX

CDopMyHa pacCToAHusA OT TOUYKH 10

12 IUIOCKOCTH B KOOPJIMHATAaX

13 Haxoxxnenue paccTosTHUN OT TOYKH 710
MJIOCKOCTH B KyOe

14 Haxoxxnenue paccTosTHUN OT TOYKH 710
MJIOCKOCTH B MPABWJILHOM MUPAMU/IE

15 KoHTpoinbHas pabota "AHamuTHdecKas
reometpus"

16 CeueHusi MHOTOTPAHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIE

18 IUIOCKOCTH, ITEpECEUEHUS NPAMbIX U
IIJIOCKOCTEN

19 [TapamnensHbie MPsIMbIE U TNIOCKOCTH:
napasuieJIbHbIe CEUCHUS

20 [TapannensHbie MPSMbIE U TNIOCKOCTH:
pacu€T OTHOUICHUHN

21 [TapannenbHble psAMBIE U IUIOCKOCTH: YTJIbI
MEXIY CKPEIIUBAIOIIUMUCS MTPSIMBIMHU
[lepnienaukynsipHbIC MPSMBIE U TUIOCKOCTHU:

” CTaHJapTHBIC MAPHI MEPIICHIUKYIISIPHBIX

IIJIOCKOCTEN M MPSAMBIX, CAMMETPHH
MHOT'OI'PAHHUKOB




23

[IepnieHauKynsIpHBIE NPSMBIE U TUIOCKOCTH:
TeopeMa O TpeX MEePIEHIUKYISIPAX

24

[IepnieHauKynsIpHBIE NPSMBIE U TUIOCKOCTH:
BBIYMCIICHHS JINIMH B MHOI'OTPaHHUKAX

25

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAICH, COOOpaKEHHUSI
nmonoous

26

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TSI TIIONIAICH, COOOpaKEHHUSI
nmonoous

27

[ToBTOpEHUE: TUIONIAIU MHOTOYTOJIBHAKOB,
(bopMyIIBI IUTS TIIIONIAICH, COOOPaKEHHUSI
nmonoous

28

[Inomany cedyeHnii MHOTOIPaHHUKOB:
IUTOIIAAN TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOPaXKEHUS OO0

29

[Inomany cedeHnii MHOTOIPaHHUKOB:
IUTOIIAAH TOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaXKECHUS OO0

30

KonTponbhas padora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM MPSMOYTOIBHOTIO
napaJuleenuneaa

32

3anaun 00 yaABOEHUH Ky0a, 0 KBaapaType
KyOa; 0 TPUCEKIIUH yria

33

CrepeomeTpuyeckue 3a/1a4u, CBI3aHHBIC C
00BEMOM MPSAMOYTOJILHOTIO




napaujicjienuicaa

HpI/IKJ'IaI[HLIe 3aJa4du, CBA3aHHBIC C

34 BBIUKCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napajuiejenumneaa

35 O0BEM TIPSIMON MPU3MBI

36 CrepeomeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYMCIICHHEM 00bEMOB TIPSIMOM TIPU3MBI

37 [Ipukianueie 3a1a4n, CBsI3aHHbBIE C
00BEMOM MIPSMOM TTPU3MBI
Brruncnenue 00bEMOB Tl ¢ ITOMOIIBIO

38 onpenenéHHoro uaterpaiga. Oobém
HAKJIOHHOM MPU3MBI
Brruncnenue 00bEMOB Tl ¢ ITOMOIIBIO

39 onpenenéHHoro uaterpaiga. Oobém
MAPaMU/IBI

40 ®opmyna o0bEMa nupamuabl. OTHOIIEHHE
00BeMOB MUpaMu ¢ OOILIUM YTIIOM

41 ®opmyna o0bEMa nupamuabl. OTHOIIEHNE
00BeMOB UpamMu ¢ OOLIUM YIIIOM

4 CrepeomeTprUecKue 3a/1auu, CBI3aHHBIC C
00bEMaMH HAKJIOHHOM MPU3MBI

43 CrepeoMeTpUYECKUE 3a/1a4H, CBA3aHHBIC C
00BbEMaMK TTUPAMHUTBI
[Tpuknagueie 3agaun 1mo Teme "OO0bEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun mo Teme "OO0bEMBI




Ten", CBAI3aHHbIC ¢ 00BEMOM MTUPAMHUIBI

[Ipumenenue 00bEMOB. Beruncinenue

46 PacCTOSHUS 0 TUIOCKOCTH

47 KoHntponbhas padora "O0bEM
MHOTOTpaHHUKA"
unuaapudeckas MoBEpXHOCTD,

48 00pa3yromue MIIHHIPUIECKON
MMOBEPXHOCTHU

49 unuaap. [Ipsmoit KpyroBod HUIUHAP.
[Imomaae MOBEpXHOCTH IUIMHAPA

50 Konuueckasi moBepXHOCTb, 00pa3yroniue
KOHHYECKOHU MmoBepxHocTU. Konyc

51 CeueHue KOHYcCa MIOCKOCTBIO,
napasuieibHON MJIOCKOCTH OCHOBaHUS

59 VYceuénnblit koHyc. M300pakeHrne KOHYCOB
U YCEUEHHBIX KOHYCOB

53 [Tnomaae GOKOBOIM MOBEPXHOCTH U IMTOTHON
MMOBEPXHOCTH KOHYCA

54 [Tnomaas GOKOBOM MOBEPXHOCTH M ITOTHOM
MIOBEPXHOCTU KOHYyCa
CrepeoMeTpryeCcKHE 3a/1a4n Ha

55 JI0Ka3aTeJIbCTBO U BEIUUCIICHHE,
MOCTPOEHUEM CEYEHUN HUINHAPA, KOHYyCa
CrepeoMeTprYEeCKHE 3a/1a4d HA

56 JIOKa3aTeJIbCTBO U BEIYHCIICHHE,
MOCTPOEHUEM CEYEHUN HUIINHAPA, KOHYyCa

57 [IpuknagHelie 3a1a4n, CBI3aHHBIE C




OUIMHAPOM

58

HpI/IKJ'IaI[HLIe 3aJa4du, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue chepsl u mapa ¢
1ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. By 1 n3o0pakeHue mapa

61

Ilepecedenue chepsl u mapa ¢
1ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. By 1 n3o0pakenue mapa

62

YpaBuenue chepsl. [Lnomans chepsl u eé
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyuecKue 3a/1a4u Ha
JOKa3aTCJIbCTBO U BBIYMCIICHUEC, CBA3aHHBIC
co cepoii U mapoM, MOCTPOECHUEM UX
CCUCHUH TIIOCKOCTHIO

65

CrepeomeTpuyuecKue 3a/1a4u Ha
J0Ka3aTCJIbCTBO U BBIYNCIICHUEC, CBA3aHHbBIC
co cepoii U mapoM, IOCTPOESHUEM UX
CCUCHUH TIIOCKOCTHIO

66

[IpukitagHeie 3a1a4m, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
BBIYUCJIICHUSA B OKPY)KHOCTI/I, CTaHI[apTHI)IG
nonoous

68

Paznuuneie KOM6I/IHaI_[I/II/I TCJI BpallCHUA U
MHOI'OI'PaHHHUKOB




69

3anaun o teme ""Tena U MOBEPXHOCTH
BpaiueHus"

70

3anaun 1o teme ""Tena U MOBEPXHOCTH
BpaiueHus"

71

KoHTtponbHas padora "Tena u moBepXHOCTH
BpaieHus"

72

O0BeéM muuHapa. Teopema 06 00bEME
PSIMOTO IIUIHH/IPA

73

Beruncnenue 00bEMOB TEII ¢ TTOMOIIBIO
onpeaenénHoro uarerpaita. O0péM KoHyca

74

[Tnomaau GOKOBOM U MOTHOM MTOBEPXHOCTH
KOHYCa

75

CTCpCOMeTpI/I‘leCKI/Ie 3aJa4u, CBA3aHHBIC C
BBIUHCIIEHHEM 00HEMOB HUujiInHApa, KOHYCa

76

[Tpuknagaeie 3agaun 1mo Teme "OOBbEMBI U
IJIOIIAAN TOBEpXHOCTEH Ten"

77

O0bEM 11apa 1 mapoBOro CeKTopa.
Teopema 06 00béme tapa. [lmomans
chepnl. CTepeoMeTpudecKre 3a/1a4Hu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB TIapa,
IIAPOBOT'0 CErMEHTA M IIIaPOBOTO CEKTOpa

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
tomaaeio ceprr. COOTHOMICHHS MEXTY
IUIONIA/IIMU TTOBEPXHOCTEN U 00bEMaMU
[MOOOOHBIX TEN

79

[TomoOHBIE TENa B TPOCTPAHCTBE.
N3menenue 06bEMa npu mog00uu.




CrepeoMeTpHUECKHUE 3a/1a41, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB T U IUIOMIATeH
IIOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIIBIX TET"

81

JBuxenust npoctpancTBa. OToOpakeHus.
JBuxenus u paBeHCTBO (uryp. OO0riue
CBOMCTBA JIBIDKEHUH

82

Bunbl 1BukeHui: napanieabHbIN IEPEHOC,
LIEHTpaJIbHAsi CAMMETPHUS, 3€pKajbHAs
CUMMETpPHUS1, TOBOPOT BOKPYT MPSAMOI

83

[IpeoOpazoBanus momoowus. [Ipsmas u
cdepa Ditnepa

84

FGOMeTpI/I‘-ICCKI/Ie 3ala41 Ha IPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BekTops! B
npocTtpaHcrae”

86

O6o06maromee moBropeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 knaccos,
CUCTeMaTH3aIlis 3HAaHUI:
"IlapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
npocTtpaHcrae”

87

O6o06maromee moBropeHue 11 moHITHH 1
MeTo10B Kypca reometpun 10-11 knaccos,
cucTemarusalus 3HaHuil: "BekTopsl B
npocTtpaHcrae”

88

O6o06maromee moBropeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 knaccos,




cucTemarusanus 3HaHuil: "BekTopsl B
npocTtpaHcrae”

89

O6o06maromee moBropeHue 11 moHITHH 1
MeToJ10B Kypca reomeTtpun 10-11 knaccos,
cucremaTtusaius 3Hanuii: "O0bem
MHOTOTrpaHHHKaA"

90

Ob6o06maromee mosropenue 11 moHATUH U
MeToJ10B Kypca reomeTtpun 10-11 knaccos,
cucremaTu3anus 3HaHui: "O0bem
MHOTOTrpaHHHKaA"

91

O6o6maromee moBropeHue 11 moHITHH 1
MeTo10B Kypca reometpun 10—11 knaccos,
cucreMaruzanus 3Hanuii: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIIBIX TEI"

92

Ob6o06maromee moropenne 11 moHsATHH U
MeToJ10B Kypca reomeTtpuun 10-11 knaccos,
cucremarusauus 3Hanuit: "Ilnomanu
MOBEPXHOCTU U 00BbEMBI KPYTJIbIX Te"

93

HroroBast KOHTpoIIbHAs paboTa

94

HroroBast KOHTpoOIIbHAs paboTa

95

[ToBTOpeHue, 06001IIEeHNE 1
crucTemMaTu3alus 3HaHUI

96

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B PAa3BUTUU COBPEMEHHBIX




VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

98

Hctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJIb B Pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropust pazBUTHSL CTEPEOMETPUM KaK
HayKH U €€ pOJIb B PA3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hctopus pa3BUTHS CTEPEOMETPUU KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

101

Hcropust pa3BUTHSL CTEPEOMETPUM KaK
HayKH U €€ pOoJIb B Pa3BUTUU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

102

Hctopus pa3BUTHS CTEPEOMETPUU KaK
HayKU U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




ConepxxaHue BOCHUTAHMS € y4eTOM padoydeil IPOrpaMMbl BOCIIMTAHUS

Peanuzarnust BocnuTaTeIbHOTO MOTEHIIMANIA YPOKOB BEIETCS C YIETOM Pabounx
nporpamm @OIT COO:

MaKCUMaJIbHOE€ HCIIOJB30BAHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJEpIKaHUS
yueOHBIX TMpeaMeToB g (opMupoBaHUS Yy OOYUYAIOMIUXCS POCCUMCKUX TPaTUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIMOKYJBTYPHBIX IIEHHOCTEH, POCCUMCKOTO HUCTOPUUECKOTO
CO3HAHMUS Ha OCHOBE MCTOPUYECKOTO IMPOCBELIEHUS; MOJ00P COOTBETCTBYIOIIETO COJEpP>KaHUs
YPOKOB, 33/IaHHIA, BCIOMOTATEeILHBIX MAaTEPUAIOB, IPOOJIEMHBIX CUTYAIUH JIJIs1 OOCYKICHHUIA,

BKJIIOUEHHUE YYHUTEISIMU B pabouue mporpammbl MO y4eOHBIM IpeaMeTaM, Kypcawm,
MOAYJISIM TEJIEBbIX OPHEHTHUPOB PE3YJIbTATOB BOCIHTAHHUS, HX Yy4e€T B ONPEACIICHUU
BOCIIUTATEIbHBIX 3a/1a4 YPOKOB, 3aHITHUH;

BKIIIOUCHUE YYHTEISIMU B pabodme TporpaMMbl yUeOHBIX IPEAMETOB, KYpCOB,
MOJIyJiell TEeMaTUKU B COOTBETCTBHH C KaJICHAaPHBIM IIJIAHOM BOCIIUTATEIHHON PaOOTHI;

BHIOOD  METOZOB, METOJMK, TEXHOJOTHUM, OKAa3bIBAIOIIUX BOCIUTATEIHLHOE
BO3JICUCTBUE HA JIMYHOCTh B COOTBETCTBUU C BOCHUTATEIbHBIM HJEAJIOM, LIEJIBIO U 3aJladyaMu
BOCITUTAHUS, IICJICBBIMA OPUEHTUPAMHU PE3YJIbTATOB BOCHUTAHUS, PEATU3ALMNI0 MPUOPUTETA
BOCIIMTAHUS B yUeOHOM NeSTENbHOCTH;

MPHUBJICYCHUEC BHUMAHMS OOYYaIONIMXCS K IICHHOCTHOMY AacCIeKTy HM3y4aeMbIX Ha
ypOKax MpeIMEeTOB, SIBICHUI U COOBITUHN, MHUIIUUPOBAHUE 0OCYX/IEHUHN, BHICKa3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKH CBOETO JUYHOCTHOTO OTHOIICHHSI K HM3y4aeMbIM COOBITHSIM, SIBICHUSM,
JIULaM;

NPUMCHCHUE WHTEPAKTUBHBIX (OpM y4eOHOW paboThl - WHTEIUICKTYaIbHBIX,
CTUMYJIMPYIOLIMX TI03HABATEJIbHYI0 MOTHBALIMIO, UIPOBBIX METOJMK, IUCKYCCHH, NarOIIMX
BO3MOKHOCTh TIPHOOPECTH OIBIT BEJACHUS KOHCTPYKTHBHOI'O JWAjoOra; TPYNIIOBON paloOThI,
KOTOpasi YYUT CTPOUTH OTHOILIEHUS M JEWCTBOBAaTH B KOMAaHZE, CIIOCOOCTBYET DPa3BUTHUIO
KPUTUYECKOT'O MBIIIUICHHUS;

noOykJieHue O0yJaromuxcsi COOMI0AaTh HOPMBI MOBEACHHUS, MIpaBHiia OOIICHHS CO
CBEpCTHUKAMU U MEAarorndecKUMU  paOOTHUKAMH, COOTBETCTBYIOIINE YKIIaIy
o0mieo0pa3oBaTeIbHOM OpraHU3allii, YCTAHOBIGHHWE U TMOAJEPXKKY JOOpOXkKelaTelnbHON
aTMocdepsl;

OpraHU3aI0 HACTABHHYECTBA MOTUBHPOBAHHBIX U SPYAHUPOBAHHBIX O00yYaAIOLIUXCS
HaJl HEYCIEBAIOIIMMH OJHOKIACCHUKAMH, B TOM YHCJIE€ C OCOOBIMU 0Opa3oBaTEIbHBIMU
NOTPEOHOCTSIMU, JAIOIIET0 OOYYaIOIUMCSl COLMAIbHO 3HAYUMBIA OMBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;

MHUIUUPOBAHUE U TOJAEPHKKY HCCIENOBATENBCKON NESTEIBHOCTH O0ydYaromuxcs,
MJIAHUPOBAHUE M BBINOJIHEHUE WHIAMBUIYAJIBbHBIX M TPYIIMOBBIX IPOEKTOB BOCIHUTATEIBHON
HaIlPaBJIECHHOCTH.



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA
Maremaruka: anredpa U Hayajla MaTeMaTUYECKOTO aHajau3a, reomerpus. ['eomeTpus,

10-11 xnaccel/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u np., AkiimonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue»

METOANYECKHUE MATEPUAJIbBI 1JISI YUUTEJISA
Maremaruka: anredpa U Hayajia MaTeMaTUYECKOTO aHajau3a, reomerpus. ['eomeTpus,

10-11 xnaccel/ Atanacsan JI.C., byty3os B.®., Kagomiues C.b. u np., AkiimonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

bubmuoreka [IOK
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