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HOACHUTEJIBHAA 3AIIMCKA

['eomerpust siBisieTCs OAHMM M3 0Aa30BBIX KypCOB HAa YPOBHE CPEIHErO
oOmero oOpa3oBaHus, TakK KaK OO0ECHe4YMBaeT BO3MOXKHOCTh H3yUEHHS
JUCUUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpaBJIE€HHOCTM W MPEIMETOB
TYMaHUTAPHOTO 1KKIA. [IocKoNbKY JIornueckoe MblieHne, (hopMupyeMoe npu
U3yYeHUH  OOyYalollMMUCS  TOHSATHUHUHBIX  OCHOB  TE€OMETPHUM,  IpH
JI0Ka3aTeJIbCTBE TEOPEM U MOCTPOCHUH LIEMOYKH JIOTUYECKUX YTBEPKICHUN MTPU
pELIEHNH T€OMETPUUYECKUX 3a]1ad, YMEHHUE BbIIBUTAaTh U ONPOBEPraTh I'UIIOTE3bI
HEMOCPECTBEHHO MCHOJB3YIOTCS MPU PEUIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
LMKJIA, B YACTHOCTHU (PU3UUECKUX 3a]ad.

Ilenp ocBoeHMs Tmporpammbl yudeOHoro kypca «l'eomeTpus» Ha
yriayON€HHOM  ypOBHE —  Pa3BUTHE  WHIUMBUIYAIbHBIX  CIIOCOOHOCTEMN
oOyyJaronuxcsit Ipyu M3YYEHUU TE€OMETPUU, KAK COCTABIISIONIEH MpeAMETHOU
obmactu «MatemaTtuka U HUHPOPMATHKA» Yepe3 O0EClEUeHHE BO3MOKHOCTH
IPUOOPETEHHS] U UCIOJIb30BaHUs OoJiee TIIyOOKHX T'€OMETPUYECKUX 3HAHUM U
NEUCTBUM, CHEHU(PUYHBIX TEOMETPUHM, M HEOOXOAMMBIX [UISl YCHEUIHOrO
npoeCCUOHAILHOTO  00pa30BaHMs,  CBA3AHHOIO C  HCIOJb30BaHUEM
MaTE€MaTUKH.

[TpropuTeTHBIMHM 3aa4aMHi Kypca F€OMETPUHM Ha YIIIyOJIEHHOM YpOBHE,
PACHIMPSIONIMMHI U YCUIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacUIMpeHne MPEACTABICHUSI O TEOMETPUM KaK YaCTU MUPOBOU KYJIbTYpHI
1 GOpPMHPOBAHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BKHEUIINX MaTEMaTUYECKUX MOJENSIX, MO3BOJISIIOIIMX OMHUCHIBATh U M3y4daThb
pa3Hble SIBJICHUS OKPYKAIOIIEro MUpa, 3HAHUE NOHATUHHOrO anmnapara Io
pazneny «CrepeomeTpusd» yueOHOTO Kypca reOMETPHH;

(dbopMHpOBaHWE  yMEHHUS  BJAJETh  OCHOBHBIMH  IOHATUAMH O
IPOCTPAHCTBEHHBIX (PUI'ypax U MX OCHOBHBIMH CBOMCTBaMH, 3HaHHUE TEOPEM,
dbopMyn U yMEHHE UX NPUMEHSTh, YMEHUS JI0KA3bIBaTh TEOPEMBI U HAXOJUTh
HECTaHAAPTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHHE YMEHHMS paclio3HaBaThb Ha 4YepTekKax, MOJEISIX U B
pealbHOM MHUPE MHOTOIPAHHMKM M Tela BpallleHHs, KOHCTPYHUPOBATh
r€OMETPUYECKUE MOJIEIIH;

(dbopmHpoBaHue NOHUMAaHUs BO3MOXHOCTH aKCHOMAaTUYECKOTO
NOCTPOEHUSI MaTEeMaTHYECKUX TEOopHil, (OPMUPOBAHHE TOHUMAHUS POJIH
AKCHMOMATHUKH MPY MPOBEJACHUH PACCYKICHUN;

(dbopMHpOBaHKE YMEHHMS BJIAJIETh METOJIaMH JOKA3aTEIbCTB U AJITOPUTMOB
pelIeHus, yMEHUsI UX MPUMEHSATh, IPOBOAUTH JOKA3aTEIbHBIE PACCYKIEHUS B
XOJIe PEIICHHUs] CTEepPEOMETPUYECKMX 3a7ad M 33Ja4 C [PaKTUYECKUM
comepkaHueM,  (GOpPMHpPOBAHHWE  MPEACTABICHHS O  HEOOXOAUMOCTH
JIOKA3aTeIbCTB MPU OOOCHOBAHMM MAaTeMaTHYECKUX YTBEPXKICHUM U POJIU
AKCHMOMAaTHKH B MPOBEJICHUU JEAYKTUBHBIX PACCYKICHUU;

pa3BUTHE W COBEPUICHCTBOBAHUWE MHTEJUIEKTYalIbHBIX W TBOPYECKUX

CIOcOOHOCTEM oOyyarommxcs, MO3HAaBaTEIbLHOU AKTHUBHOCTH,
UCCIIEIOBATEILCKUX YMEHUMN, KPUTUYHOCTH MBIIUICHUS, MHTEPECa K U3YyUYCHUIO
TCOMETPUH;

dbopmupoBaHue (GyHKIIMOHAIBHOM rPaMOTHOCTH, pEeNEeBaHTHOM

FEOMETPUU: YMEHUS PACNO3HABATh NPOSBIECHUS T'€OMETPUYECKUX IOHSITHH,
O00OBEKTOB M 3aKOHOMEPHOCTEW B pEAJbHBIX >KMU3HEHHBIX CUTYyallUsX W MpU
U3YYEHUH JIpYTUX Y4eOHBIX MPEAMETOB, IMPOSIBICHUS 3aBUCUMOCTEH H



3aKOHOMEPHOCTEM, MOJIETUPOBAHUS PEANbHBIX CUTyallMil, HCCIEeI0BaHUS
NOCTPOEHHBIX MOJIEJIEH, MHTEPIPETALMHU MOJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COZIepKaTEIbHBIMU JTUHUSAMH y4eOHOro Kypca «l'eomeTpusi»
B 10-11 wmaccax sBisttores: «lIpsMble M TUIOCKOCTH B TNPOCTPAHCTBEY,
«MHuororpanaukn», «Tema BpameHus», «BekTopsl W KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo ®I'OC COO tpeboBaHUE «YMETh ONEPUPOBATH
HOHATUSIMI», PEJIEBAHTHBIMU F'€OMETPUM Ha yriayOJEHHOM YpOBHE OOy4YeHHUS B
10—11 kaccax, OTHOCUTCS] KO BCEM COJIEPKATEIbHBIM JJUHUSAM y4eOHOTO Kypca,
a (QopMHpOBaHUE JIOTMYECKUX YMEHUU pacnpelensieTcsi He TOJbKO IO
colepKaTellbHbIM JIMHUAM, HO M 10 roaam oOydeHus. CoaepxxaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHUS
denepasibHOM paboyelt MporpaMMbl, paclpeeEHHbBIM MO rojaM oOy4eHus,
CTPYKTYPUPOBAHO  TakMM  o0Opa3oM, 4YTOObl KO BCEM  OCHOBHBIM,
OPUHIMIHAIBHBIM BOIIPOCaM OOydaromrecs: 00palaiiuch HEOAHOKPATHO. DTO
NO3BOJISIET OpPraHU30BaTh OBJIAJEHUE TEOMETPUUYECKUMU MOHATUAMHU U
HABbIKAMM TIOCJIEIOBATENIbHO M MOCTYIATEIbHO, C COOJIIOJICHUEM NpPHUHILIMIA
IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY
F€OMETPUYECKUX MPEACTABICHUN OOyYaromMXCcs, paclupsis W yriyonss ee,
o0pa3ysl MPOYHbIE MHOYKECTBEHHBIE CBS3H.

Ilepexoa K M3yYEHUIO FEOMETPUHU Ha YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3nath ycioBus i auddepeHunanuu  oOy4eHUs, MOCTPOCHUS
WHIAUBUIYABHBIX 00pa30BaTelIbHbIX IporpaMM, oOecrneyuTh YriayOn€éHHoe
U3y4YeHHE T€OMETPUH KaK COCTaBIIsAOIIEH yueOHoro nmpeamera «MareMaTukay;

NOJTOTOBUTh OOYYAIOMIUXCSA K MPOJOJIKEHUIO HM3YYEHUsT MAaTEMaTUKH C
y4€TOoM BbIOOpa Oyayiieit mpodeccun, odecrneunBasi MPeeMCTBEHHOCTh MEXITY
001mKM 1 podeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yIriIyOJIEHHOM YpOBHE
otBoauTcs 204 ygaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kimacce —
102 gaca (3 yaca B HezeINIO).



COIAEPKAHUE OBYUEHUA
10 KVIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpPUM. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM IIOCTPOEHUHM CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anmHoe pacrnosnokeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajulesibHble W CKpenuBaronuecs npsmble. [Ipu3Haku ckpemmBarommxcs
npsaMbix. [lapaymenpHOCTE  HpSMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
napajulesibHble IPSAMBIE B NPOCTPAHCTBE, MAPAIIIEIBHOCTH TPEX NPSAMBIX,
NapaJJIeIbHOCTG MPsAMOM M IIOCKOCTH. [lapamnensHoe M LEHTpanbHOE
IPOEKTUpPOBaHUE, N300paxeHue Guryp. OCHOBHbIE CBOMCTBA MapalI€IIbHOIO
npoekTupoBanus. M3o00paxkeHne ¢Guryp B napajuiedbHOM MPOEKUUU. YTIBI C
COHAIIPABJICHHBIMH CTOPOHAaMH, YIOJl MEXIy NPSIMBIMA B IIPOCTPAHCTBE.
[lapaynenbHOCTh  IIIOCKOCTEM:  MApajUICIbHBIE  IUIOCKOCTH,  CBOWMCTBA
napajieNbHbIX IIockocTeil. Ilpocrelimme mnpocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTH: TE€TPadAp, NapaJICIICINIIE, TOCTPOCHUE CCUCHUM.

[lepnieHIUKYJISIPHOCTD NPSIMOM U IJIOCKOCTHU: MEPIEHAUKYISPHBIE TIPSIMBIE
B IIPOCTPAHCTBE, NPSIMBIE MapaJUICIbHbIE U NMEPIEHAUKYISAPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O IpsSAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroronansHoe [IPOEKTUPOBAHUE.
[leprieHIUKYJISlp W HAKJIOHHBIE: PACCTOSSHHE OT TOYKM JI0 IUIOCKOCTH,
paccTostHUE OT MPSMOM JO IUIOCKOCTH, MNPOEKUHsI (UTYphl HA IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM: NPHU3HAK NEPHEHAUKYJISIPHOCTH ABYX
mIockocTer. Teopema o TpE€X NMEePHEHIUKYISIPaXx.

VYrbl B IPOCTPAHCTBE: YroJl MEXKIY NPSIMOUN U INIOCKOCTBIO, IBYTPAaHHbBIN
yroJl, JIMHEMHBIM YroJl ABYIPAHHOrO yrija. TpEXrpaHHBIi U MHOTOTPAaHHBIC
yriel. CBOMCTBA IUIOCKMX YIJIOB MHOIOrpaHHOro yria. CBOWMCTBA IUIOCKMX H
JBYIPAHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHHYCOB JJIS
TPEXIPAHHOIO YIJa.

MHoOrorpaHHuKHU

Buapl MHOrOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
npu3Ma, MpsMas W HAKJIOHHAs NpPU3MbI, OOKOBask W MOJHAs IOBEPXHOCTH
npusMmsl. [lapamnenenunes, npsMOYroJIbHBIM MMApaJUIENEUIIE] U €T0 CBOMCTBA.
Kparuaiimme nyTH Ha IIOBEpXHOCTM MHOrOrpaHHMKa. Teopema Oinepa.
ITpoctpancTBenHas Teopema Iludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBuwibHas U yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX TI'paHEH
npaBUWIbHONW nupamMubl. [IpaBuibHbIE MHOTOTPAaHHUKHU: MPAaBUIIbHASA MIPU3MA U
IIpaBWJIbHAS TNUPaMUIa, NPaBUJIbHAsSL TPEYroJibHAs NUpaMua U IPaBUIIbHBIN
TeTpa’ip, Ky0. [lpeacrtaBieHue O NpaBUIBHBIX MHOIOIPAHHHMKAX: OKTajJp,
JNOJEKadIp U UKOCAdIp.

Boluncnenre 31€MEHTOB MHOTOIPAaHHHUKOB: pPEOpa, AMArOHAJIM, YIJIbI.
[Tnomans OOKOBOW MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU MPSMOM HPHU3MBI,
IJIOLAJb OCHOBAaHMM, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSAMON NPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH NPABWIBHOW MHPAMHU/IBI,
TEOpeEMa O IUIOIIAAN YCEYEHHON TUPAMHU/IBI.

CummeTpuss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUM IPAaBUIIBHBIX
MHOTIOTpaHHUKOB. CHUMMETpHUS B IPAaBWIBHOM MHOIOTPAaHHUKE: CUMMETpUS



napajuiesienune1a, CUMMETPUS MPABUIBHBIX NPHU3M, CUMMETPHUS MPaBUIbHOU
nUpaMUIbIL.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIC, COHANPABIEHHBIE W MPOTHUBONOJIOXKHO
HaIlpaBJICHHbIE BEKTOpHl. PaBeHCTBO BekTOpoB. JleWCTBHA C BEKTOpaMU:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOKEHHE
BEKTOpa Ha uyucino. CBOMCTBA CIOXKEHHMS BEKTOpOB. (CBOWCTBA YMHOXEHHS
BEKTOpa Ha 4ucno. IloHarne  koMmIulaHapHele  BeKTOpbl.  Ilpu3Hak
KOMIUIAHAPHOCTH TpEX BekTopoB. IIpaBuno mnapamnenenunena. Teopema o
Pa3JIOKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopam. IIpsMoyronbpHas
cucTeMa KoopAuHaT B mnpocrtpaHcTBe. KoopauHaTel BekTopa. CBsA3b MEXAY
KOOpPAMHATAMHA BEKTOpPa M KOOPAMHATAMM TOYEK. YTOJI MEKJIYy BEKTOPAMH.
CraysipHOE IPOU3BEACHUE BEKTOPOB.
11 KVIACC

Tesa Bpamenust

[ToHsTHSA: UMIAMHAPUYECKAsT TOBEPXHOCTh, KOHUYECKAas I[OBEPXHOCTb,
cepuueckas MOBEPXHOCTh, OOpa3ylolue NoBepxXHOCTe. Tena BpallleHUA:
HWIMHAP, KOHYC, yCE€YEHHBIA KOHYC, cdepa, map. BzanmHoe pacnosoxeHue
cheppl M IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpalleHMs Ha IIocKocTU. Pa3BépTka uunuuapa u konyca. CummeTpust chepsl U
niapa.

O6béM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEMeE
IpsIMOYTOJIBHOTO Tapajienenunena u cieactsus u3 He€. OObEM MpsAMON U
HAKJIOHHOW MpU3MBbl, IWIHHIpa, NHpaMujbl U KoHyca. OObEM mmapa u
1apOBOr'0 CErMEHTA.

KoMOuHnanuu Ten BpalieHuss 1 MHOrorpaHHukoB. [lpusma, BnucaHHas B
HWIMHAP, onucaHHas okosno uuinuHapa. llepeceuenue cheppl u mapa c
miockocThio. Kacanue mapa u chepsl mnockocThio. [IoHsTHE MHOrOrpaHHUKA,
OMKMCAHHOTO OKOJIO c(epbl, chepbl, BOIMCAHHOW B MHOTOIPAHHHMK HJIM TEJO
BpAIlICHMUS.

[1nomanb MOBEPXHOCTH HWJIMH/APA, KOHYCA, IJIOMaaAb cPepsl U e€ yacTeil.
[TogoOue B mpoctpancTBe. OTHOIIEHHWE O0BEMOB, MIOHIAJEH MOBEPXHOCTEH
nonooHsIx Quryp. IIpeoOpazoBanue nomodus, romorerud. Pemenue 3agad Ha
IIJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceyeHU MHOTOIPAHHUKOB W TEJl BpAUICHUS: CEUYEHUs
IMHApa (MapauiebHO W MEPHEeHIUKYJISPHO OCH), CEUEHUs KOHyca
(mapasuiesibHbIE OCHOBAHMIO M MPOXOJSUIME Yepe3 BEPIIMHY), CEYEHUs 1Iapa,
METO/bl MOCTPOEHUSI CEYEHUH: METOJ CIIEJI0OB, METOJ BHYTPEHHErO
IIPOEKTUPOBAHMUSI, METOJI IIEPEHOCA CEKYIIEN TIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpancTBe. Omnepanmu Haja BekTopamu. BekTopHoe
YMHOXEHHE BEKTOPOB. CBONCTBA BEKTOPHOTO YMHOXKEHHSA. lIpsamMoyronbpHas
cucTteMa KoopauHaT B mpocTpaHcTBe. KoopauHaTtsl BekTopa. PaznoxkeHue
BeKTOpa 10 0asucy. KoopAuMHATHO-BEKTOPHBIA METOA MpU  PEIICHUH
r€OMETPUYECKUX 3a]1aY.

J{BM:KeHMSI B IPOCTPAHCTBE

JIBxenust npoctpanctBa. OtoOpakeHus. J[BUKeHUs U paBEHCTBO (UTYP.
OOmue cBoiicTBa ABWXKEHUM. Buabl NBUXKEHUN: TapaliesbHbIA TEPEHOC,



IIEHTPAJIbHAsT CUMMETPHS, 3epKaJIbHAas CUMMETPHS, TTOBOPOT BOKPYT TPSIMOM.
[IpeobpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIVIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

1) rpakaanckoe BOCIIUTAHME:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLMM  OOydHarowmerocs  Kak
AKTUBHOTO Y OTBETCTBEHHOI'O YJIEHA POCCUICKOIO OOIIECTBA, IPEACTABIECHUE O
MaTEeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD, SIBICHUI,
IpoLeayp TPaKJIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHUe
B3aMMOJIECTBOBATh C COLMAJIBHBIMU WHCTUTYTAMH B COOTBETCTBUU C HX
(GyHKUMSAMH 1 HA3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPaXJaHCKOM UJICHTUYHOCTU, YBAKCHUS
K MPOIIJIOMY U HACTOSIIEMY POCCUIICKOM MaTEMAaTUKH, LIEHHOCTHOE OTHOIICHHE
K JOCTHKEHUSAM POCCHMCKHX MAaTEMAaTUKOB W POCCHMCKOM MAaTeMaTUYECKOU
IIKOJIbI, MCIOJb30BAHUE ATUX JOCTHKEHHA B JPYIMX HAyKax, TEXHOJIOTHSX,
chepax SKOHOMUKHU;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

OCO3HAaHHE JTyXOBHBIX LEHHOCTEN POCCHUICKOTO Hapoja,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO IOBEICHMS,
CBA3AHHOIO C TNPAKTUYECKUM TMPUMEHEHHEM JOCTH)KEHMH HayKu H
NEeSATENbHOCThIO  YYEHOTO, OCO3HAaHME JMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO OYyAyIIEro;

4) 3cTeTHYECKOE BOCTIUTAHUE:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl 3CTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, peneHnu, paccyXIeHUN,
BOCHIPUMMYHMBOCTh K MAaTEMAaTHYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoOCIUTAHME:

c(OPMUPOBAHHOCTh YMEHHUSA NPHUMEHITh MAaTEMATHUYECKHE 3HAHHUS B
UHTEpEecax 370pOBOro M Oe3omacHOro oOpa3a KU3HHU, OTBETCTBEHHOE
OTHOUIEHUE K CBOEMY 3JI0pPOBbIO (370pOBOE NUTaHUE, CcOaJaHCUPOBAHHBIN
PEXUM 3aHATUNA U OTIbIXA, PETryJIsipHAs (PU3NYECKAsi AKTUBHOCTH), (pu3nyeckoe
COBEPILIEHCTBOBAHME npu 3AHATHUAX CIIOPTUBHO-030POBUTEIBHON
JEeSATENbHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpyAY, OCO3HAaHHWE UEHHOCTH TPYJOJIOOMs, HMHTEpPEC K
paznuyHbIM  cepaM  Tpo(EecCHOHATBHON  AESITENBHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ NMPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBHIOOP
Oynymieil mpodeccuu W peaau3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHbI,
FOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0 Ha MPOTSHKEHUU BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEILICHUU MTPAKTUYECKUX 33J1a4 MaTEMaTUYECKON HANpPaBIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, NOHMMaHWE BIUSHUS
COLIMAJIBHO-D)KOHOMHYECKUX  IPOLIECCOB HA  COCTOSIHUE MPUPOJHOM U
COLIMAJIBHOM Cpelbl, OCO3HAHHME TIJI00AJIbHOIO XapakTepa 3KOJIOIMYECKUX
npo0sieM, OpUEeHTALMS HA TPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM NIl peleHus
3aJ1a4 B 00JIaCTH OKPY’KAIOIIEH Cpesibl, MJIaHUPOBAHUE TTOCTYIIKOB U OLEHKH UX
BO3MOYHBIX MTOCJIEICTBUM JIJIs1 OKPYXKAIOLIEN CPeibl;



8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAyKu U  OOIIECTBEHHOW MPAKTUKW, MOHUMAHUE
MaTeMaTU4YeCKOM HayKd Kak c(epbl uemoBEeYeCKOW IesATEeTbHOCTH, ITAOB €€
pa3BUTUS W 3HAYMMOCTH JUISl Pa3BUTHUS I[IMBUJIM3AIMU, OBJIQJICHUE S3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOW KyJIbTypoM Kak Cpe/CTBOM IO3HAHUS MHDA,
TOTOBHOCTh OCYILIECTBJISITh MPOCKTHYIO U HCCIIEIOBATEIBbCKYIO JIEATEIbHOCTD
WHJIMBUIYAJILHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIC Y4eOHbIe 1eiicCTBUS

ba3oBble Jiornyeckue AeiicTBUA:

BBISIBJISITh U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TMOHATUH, OTHOUIEHWH MEXAy MOHATHAMHU, (OPMYIUPOBATH
onpeaeneHus HOHSTHH, yCTaHaBJIMBATh CYILIECTBEHHBIN MIPU3HAK
KJaccu(UKauuy, OCHOBaHUA Uil OOOOIIEHHS] M CpaBHEHUS, KPUTEPHUH
IPOBOJMMOTIO aHAIMN3a;

BOCHPUHUMATh, (OPMYJIUPOBATH M  NPEOOPA3OBBIBATh  CYXKJICHUSA:
YTBEPAUTEIbHBIE U OTPULATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOLINE, YCIOBHbIE;

BBISIBJISITh ~ MaT€MaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
IPOTUBOpEYHs B (PaKTax, JAHHBIX, HAOIIOJCHUSIX U YTBEPKACHUSIX, Mpearath
KPUTEPHUH JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN M MPOTUBOPEUNIA;

JIeNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHUI, YMO3aKIIOUECHU 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATEILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKJIECHUNA (MpsSMbIE W OT MPOTHUBHOIO), BBICTPAUBATh APTYMEHTALMIO,
OPUBOJUTH TPUMEPBl M  KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBIL;

BBIOMpATh CIOCOO pelieHus yd4eOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB peUIeHUs, BbIOMpaThb HauOoJlee NOAXOASIIUA C  YUYETOM
CaMOCTOATENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

UCII0JIb30BaTh BOMPOCHI KAK HCCIIEOBATENbCKUNA MHCTPYMEHT MO3HAHUA,
dopMynaMpoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpEYUE, Mpoliemy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (OPMHUPOBATH TMIIOTE3Y, ApPryMEHTUPOBATh
CBOIO MO3ULINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
SABJIICHHS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEM  MEXAy OObEeKTamu,
SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOJABI MO pe3yJibTaTam
IPOBEIEHHOIO HAOJIIOJEHUS, HCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOLECCA, a TAKKE BBIJIBUIaTh
IPEANOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIATh J€(ULIUTHI MH(OPMALUK, JAHHBIX, HEOOXOJIMMBIX IJisi OTBETa
Ha BONPOC U JJIs PEIICHHS 3a7a4u;



BbIOMpaTh ~ MHGOPMALMIO W3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M HMHTEPHPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM IMPEACTABIICHHUS,

CTPYKTYpPUPOBATh HHPOPMALIMIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh TpaUuecKy;

OLICHUBATh HaJEXHOCTD uH(popmManuu 1o CaMOCTOSITENIBHO
c(hOpMyJTUPOBAHHBIM KPUTEPUSIM.

KoMMyHHMKaTHBHBIE YHHBepcalbHbIe YUeOHbIe 1elicTBUSs

OO0uienue:

BOCHPUHUMATh M  (OpMYyJIHpOBaTh CYXKIEHUS B COOTBETCTBHHM C
YCIIOBUSIMH M LEJISIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BbIPaXkaTh CBOK TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBATh MMOSCHEHUS 110 X0y pEeLICHUs
3aJ1a4l, KOMMEHTUPOBATh MMOJTYUYEHHBII pe3yJbTaT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npoOieMbl, pelaeMol 3ajaud, BbICKa3blBaTh WJIEW, HAIICJICHHBIE Ha IOUCK
pELIeHMs], COMOCTABIATh CBOU CYXJEHHUS C CYXACHHUSIMHU APYIHMX YYaCTHHKOB
auanora, 0OHapyXKUBaTh Pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (popme
(OopMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAKEHUS;

OPEACTaBIATh  pe3yJbTaThbl  pPEIICHHUS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJIEIOBaHUs, MPOEKTA, CAMOCTOSATENbHO BbIOMpATh (OpMaT BBICTYILIEHUS C
y4€TOM 3aJ1a4 NPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe NeliCTBUA

Camoopranusanus:

COCTABJISITH IUIAH, aJITOPUTM PEILLIECHUS 3aJa4i, BBIOUPATh CIIOCO0 peleHus
C yuy€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUpPOBaTh W KOPPEKTUPOBATh BApUAHTHI PEUIEHUH € YYETOM HOBOM
uH(popmauu.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTEJJIEKT:

BJQJCTh HAaBBbIKAMHU II03HABATEJbHOW pPEPIEKCUHM KaK OCO3HAHUs
COBEpILAEMbIX JIEUCTBUM M MBICIUTEIbHBIX IPOLIECCOB, HUX PE3YJIbTaTOB,
BJAJETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS Ipolecca W pe3yibTaTa
pelieHnss MaTeMaTUYeCKOM 3a1auu;

OPEeIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh NpPH PpELICHUU
3aJlady, BHOCUTb KOPPEKTUBbI B JE€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEIW M YCIOBUSAM, OOBSICHATH
OPUYMHBI  JIOCTHOKEHUS] WJIM HEJIOCTHKEHHUS PpPe3yJbTaTOB JI€ATEIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

NOHMMAaTh W MUCIHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHAUBUIYAJIbHOM pabOThl MpU peuieHUuH Y4eOHbIX 3ajlay, MPUHUMATh LElb
COBMECTHOI N1€ATEIbHOCTH, IJIAHUPOBATh OPraHU3allii0 COBMECTHOW padoThI,
pacnpenesnsaTh BUJIbl padoT, JOroBapuBaThCs, 00CY X AaTh MPOLECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNHoOBBIX (hopmax padboThl (00CYykaeHUs1, 0OMEH MHEHMUIA,
«MO3rOBbI€ IITYPMbD» UM WHBIE), BBIIOJHATh CBOK YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTMMH YWIEHAMH KOMAaHJbl, OLEHUBATH
KauecTBO  CBOEr0  BKJIaJAa B  OOWMHA  NOPOAYKT MO  KPUTEPHUSIM,
c(hopMyJIMPOBaHHBIM YYACTHUKAMU B3aUMO/ICHCTBUSI.



HPEIMETHBIE PE3YJIBTATDBI

K xonny 10 kiacca oOyyaromuiicst Hay4uTCst:

CBOOOJTHO OIEpPUPOBATh OCHOBHBIMU MOHATHUSIMH CTEPEOMETPUU TPHU
pELICHUH 337a4 U TPOBEACHUHN MATEMAaTHUYECKUX PACCYKJICHUN;
NPUMEHSTh aKCUOMbI CTEPEOMETPUU U CIEACTBUS U3 HUX NP PELICHUU
reOMETPUYECKUX 3a/1a4;

KJIACCU(DHUIIMPOBATH B3aUMHOE PACIIONO0KEHUE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEW B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATh MOHATUSMHU, CBS3aHHBIMM C yrjamMu B
MPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIY MNPSAMON U
MJI0CKOCTHIO;

CBOOOJTHO ONEPUPOBATH MOHATUAMM, CBSI3aHHBIMU C MHOTOT'paHHUKAaMU;
CBOOOJTHO pacrno3HaBaTh OCHOBHBIE BUAbl MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuzaa, NpsMOYroJibHbIN Napaienenunena, Kyo);
KJacCU(UIMPOBATh  MHOTOTPAaHHUKH, BbIOMpass OCHOBaHUA s
KJ1accuuKaIuu;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBSA3aHHBIMH C CEYEHUEM
MHOTOI'PaHHUKOB IIOCKOCTBIO;

BBINIOJIHATh ~ NApaJUIeIbHOE,  LEHTPAJbHOE U  OPTOrOHAJIBHOE
IIPOEKTUPOBaHUE (UTYp HA IUIOCKOCTh, BBIMOJIHATh H300paKeHUs
(Guryp Ha IIOCKOCTH;

CTPOUTh  CE€YEHUS  MHOTOIPAaHHUKOB  pa3JIMYHBIMU  METOJIAMHU,
BBINIOJIHATH (BBIHOCHBIE) IUIOCKME 4YEPTEKU M3 PUCYHKOB HPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUJIOIIAJM TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma,
NMpaMujia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (hOopMYII;

CBOOOJHO OMNEpUPOBAaTh MOHATUSMHU: CHUMMETPUS B IPOCTPAHCTBE,
LHEHTP, OCb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OCb MU IUIOCKOCTh
CUMMETPHUH PUTYPBHI;

CBOOOJTHO OMEPUPOBATh MOHATHUSIMH, COOTBETCTBYIOIIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATD JIEUCTBUS HAJl BEKTOPaMU;

pemarb 3aJayd Ha JI0Ka3aTelIbCTBO MaTeMaTHYEeCKUX OTHOUIEHUH U
HAXO0XKJEHUE F€OMETPUUYECKUX BEIUYUH, IPUMEHSSI U3BECTHBIE METObI
OpU PEHIEHMH MaTeMaTUYeCKUX 3a7ad MOBBIIIEHHOIO M BBICOKOTO
YPOBHSI CII0)KHOCTH;

NPUMEHATh MPOCTEUILNE MPOrpaMMHBIE CPEJICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMbl MPHU PELICHUU CTEPEOMETPUUECKHUX
3aj1ay;

U3BJIEKaTh, MPEOoOpPa30BbIBATh M HHTEPIPETHPOBATH MHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypaxX, NPEACTABICHHYIO Ha
YyepTexkax U puCyHKax;

NPUMEHATh TMOJYYEHHbIE 3HAaHHWA Ha MPAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh PEAbHbIE CUTYallMH, PUMEHSTh U3YUYEHHBIE MOHSITHUS
B MpOLECCE IOUCKA PEIICHHUs MaTeMaTUYecKd CQHOPMYIUPOBAHHON
po0JIEMBbI, MOJIEIUPOBATh PEAIbHBIE CUTYyallMd Ha SI3bIKE T€OMETPUH,
UCCIIeI0BATh MIOCTPOEHHBIE MOJEIN C HCITI0JIb30BAaHUEM
r€OMETPUYECKUX TMOHATHI W TeopeM, ammapara aireOpbl, pelarb



MPAKTUYECKUE 3aJ1aud, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJINYMH;

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHSI T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiacca oOyyaromuiicst Hay4uTCst:

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH, CBSI3aHHBIMHU C LUJIUHAPUYECKOH,
KOHUYECKOM M CHEepUYECKON MOBEPXHOCTSAMHU, OOBICHATH CHOCOOBI
MOJIyYEHHUS;

ONEepUpOBaTh TMOHSTHSMH, CBS3aHHBIMM C TEJaMU  BpallCHUS:
HWIMHAPOM, KOHYCOM, c(hepoil U mapom;

pacno3HaBaTh Teja BpalleHus (UWIMHIAP, KOHYC, cdepa W IIap) u
OOBSACHATDH CIIOCOOBI OJIYYEHHUSI TEJl BPAILlCHUS;

KJIacCCU(UIIMPOBATH B3AMMHOE PACIIOJIOKEHUE CPEPHI U IITOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB MU TE€JN BPAILLEHUS,
O0OBEMBI U TUIOIIAM TOBEPXHOCTEN MHOTOTPAHHUKOB M TE€J BpalCHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO ONEpUPOBATh TMOHATHUAMHM, CBA3AaHHBIMM C KOMOMHALIMSIMU
T€Jd BpALIEHUS W MHOTOIPAHHUKOB: MHOTOTPAHHUK, BIHMCAHHBIA B
cdepy 1 onucCaHHBIN 0KOJI0 cepsbl, cepa, BIHcaHHAasi B MHOTOI'PaHHUK
WM TEJIO BPAILlCHHUS;

BBIUMCIIATh COOTHOUIEHUS MEXAYy IUIOHIaJsIMU TOBEPXHOCTEH U
00BEMaMHU TTOJIOOHBIX TEJT;

n300paxaTh H3ydaemble (QUTYpHI, BBINOJHSITH (BBIHOCHBIC) ILJIOCKHE
YEepTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHUSI TEJl BPAICHUS;

U3BJIEKaTh, MHTEPIPETHUPOBATH M MpPeoOpa3oBbIBaTh MHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypaxX, NPEACTABICHHYIO Ha
YyepTexkax U puCyHKax;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMH HAJl BEKTOPAMU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT;
pelmarb TeOMETPUYECKUE 3aJadyl Ha BBIYHMCIEHUE YIJIOB MEXIY
OPSMBIMU M TUIOCKOCTSIMHM, BBIYUCIEHHE PACCTOSHUA OT TOYKH JO
IUIOCKOCTH, B 1€JIOM, HAa MPUMEHEHUE BEKTOPHO-KOOPIWHATHOIO
METO/1a NP PEIICHUY;

CBOOOJHO ONEpUpOBaTh MOHATUSAMM, CBS3AaHHBIMH C JBHKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKCHHUI;

BBINIOJIHATh M300paXEHUs] MHOTOTPAHHUKOB M TE€J BpAILECHUSA TPHU
MapaJJIeIbHOM MEPEHOCE, LEHTPAIBHOM CHUMMETPUH, 3EPKAIBHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUTh CEUEHHS MHOTOIPAHHUKOB W TENl BpAILECHUA: CEUYCHUS
HWIMHApa (MapajielbHO M NEPIEHIUKYJSIPHO OCH), CEYEHHUS KOHyca
(mapasuiesbHblE OCHOBAHMIO M MPOXOJSILIKE YEPE3 BEPUIMHY), CEUEHUS
napa;

HCII0JIb30BaTh METOJABl IOCTPOCHUS CEUYECHHI: METOJ CIEJOB, METO]
BHYTPEHHETO MPOEKTHPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;
JIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPKICHHUS;

NPUMEHSATh FT€OMETPUUECKUE (PAKThI JUIsl PELICHUS] CTEPEOMETPUUYECKHUX
3aJ1ay, MPeAnoiarallliuX HECKOJbKO IIaroB PEIICHMs, €CIH YCIOBUS
MIPUMEHEHMUS 33/1aHbl B SIBHOW U HESIBHOU (hopme;



pelarh 3aJayd Ha JI0Ka3aTeJIbCTBO MATEMAaTUYECKHMX OTHOIICHUW U
HAXOXJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOrPaAMMHBIE cpeacTna 151 AIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBbI MPHU PELNICHUH CTEPEOMETPUUECKUX
3a1aq;

MPUMEHATh  TOJYYEHHbIC 3HAHUS HA I[PAKTUKE: CPAaBHUBATS,
AHAJIU3UPOBATh W OLECHHMBATH pPEAJbHBIC CHUTYAllUHd, MPUMEHATH
M3YYECHHBIE TIOHSATHS, TEOPEMBI, CBOMCTBA B MIPOLECCE MOUCKA PEIICHUS
MareMaTU4ecku CcHOpPMYIUPOBAaHHON  MPOOJIIEMBbI, MOJACIUPOBATH
pealbHbIE CUTYALlMU HA SI3bIKE T€OMETPUU, UCCIEA0BATh MOCTPOEHHBIE
MOJIETIA C HWCHOJIb30BAHUEM TE€OMETPUUYECKUX TOHITUA U TEOPEM,
anmaparta aiareOpbl, peliath MNPAKTUYECKUE 3aJlaud, CBSI3aHHBIE C
HAXO0XJCHUEM F€OMETPUYECKUX BEJINYNH;

UMETh MPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHSI T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne KoanuyecTBO 4acoB
HanmenoBanue pasienoB DJIeKTPOHHBIE (HM(pPOBHIE)
n/ KonTtpoibHble IIpakTHyeckne
H TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
L padoThI padoThI
1 BBeneHune B crepeoMeTpuio 23 1
) BzaumHoe pacrnonoxenue 6 1
IPSIMBIX B IPOCTPAHCTBE
[TapanienpbHOCTD NPAMBIX U
3 IUIOCKOCTEN B 8
IIPOCTPAHCTBE
[lepneHUKyISIPHOCTD
4 IIPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYIuIBl ¥ pacCTOSHUSA 16 1
MHoOrorpaHHUKH 7 1
BekTopb! B mpocTpaHCTBE 12
g [ToBTOpeHme, 00600MIeHUE 1 5 5
CUCTEMAaTHU3alMsl 3HAaHUM
OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

HaunmenoBanue
Ne

pa3iesioB H TeM
n/n

NPOrpaMMbl

KoandyecTBO 4acoB

Bcero

KonTtpoibHbIe
padoThI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM pPOBbBIE)
o0pa3oBaTe/bHbIE PeCypChbl

Awuxanutnyeckas
reOMETPUS

15

[ToBTOpEHUE,
00001IeHNE 1
cucTeMaTtu3anus
3HAHUU

15

O0BéM

MHOI'OrpaHHHUKa

17

4 Tena BpaiieHus

24

ITnomanu
MOBEPXHOCTH U
00BEMBI KPYTIIBIX
Tel

6 JIBrokeHuUs

[ToBTOpEHUE,
000011IeHNE 1
cHUCTeMaTH3aIus

3HAHUHI

17

OBLIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

102







IHOYPOYHOE INTAHUPOBAHUME
10 KJTACC

Ne
n/
n

Tema ypoka

KoanuecTBo yacos

KonTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
H3ydeHust

JIeKTPOHHBbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcCHOBHBIE TIpaBHJIa
n300pakeHHs Ha PUCYHKE
TUIOCKOCTH, MapaJlIeTbHBIX
MPSIMBIX (OTPE3KOB),
CEepeUHbI OTpE3Ka

[TonsiTHs cTepeoMeTpun:
TOYKA, MPsIMast, TUIOCKOCTh,
npocTtpaHcTBO. OCHOBHBIE
npaBuiia H300paskeHHs Ha
PHUCYHKE IIIOCKOCTH,
napaiyiCJIbHBIX MPAMBIX
(0Tpe3KoB), cepeuHBI
oTpe3Ka

IlonsTus:

MEPECEKAIINECS
TIOCKOCTH,
MEepECEKAOIINECS NpsIMast U
IUIOCKOCTB;
MOJYIPOCTPAHCTBO

IlonsTus:




MepEeCEKAIIINECs
TJIOCKOCTH,
nepeceKaromuecs npsmas u
TJIOCKOCTE;

MOy IPOCTPAHCTBO

MHoOrorpaHHuKwy,
n300paxKeHHe MPOCTEHIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIECTBYIOIINX
00BEKTOB

MHoOrorpaHHuKy,
n300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CIIEICTBUS U3 HUX

AXKCHOMEI CTCPEOMCTPUHU U
TNEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U
MIePBbIE CIICICTBHSI U3 HUX.
CriocoObI 3a1aHus IPSIMBIX
H TIJIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHMs TPSMBIX U
IUTIOCKOCTEM

10

N3o6paxenune ceueHmit




MUpaMHU/JIbl, KyOa 1
MIPU3MBI, KOTOpBIE
MIPOXOJAT Uepe3 ux péopa.
N3o6paxenue
nepeceyeHus MoIyYeHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX CEUCHUH
pa3HBIMH 1IBETaMU

11

N3o0paxkeHune ceueHmit
MUpaMU/JIbl, KyOa 1
MIPU3MBI, KOTOPbIE
MIPOXOJAT uepes ux péopa.
N3obpaxenue
nepeceyeHusl MoTyYeHHbIX
IJIOCKOCTEH.
PackpamBanue
MIOCTPOEHHBIX CEYEHUN
pa3HBIMH 1IBETaMU

12

N3o0pakeHue ceueHnit
MUPaMHUJIBL, KyOa 1
MIPU3MBI, KOTOpbIE
MPOXOJAT uepe3 ux peéopa.
N3obpaxenue
MepecevyeHus MOJIyYeHHBIX
MIJIOCKOCTEM.
PackpamnBanue




MOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMU

13

N3o0paxeHune ceueHmit
MUpaMU/JIbl, KyOa 1
MIPU3MBI, KOTOPBIS
MIPOXOJAT uepe3 ux péopa.
N3obpaxenue
MePEeCeYCHUS TTOTYICHHBIX
IIJIOCKOCTEM.
PackpamiBanue
MOCTPOEHHBIX CEUCHUH
pa3HbIMH LIBETaMU

14

Meton ciienoB Ui
MOCTPOEHUS CEUCHUI

15

Meron cnenos mis
MOCTPOEHUS CEUCHUIA.
CaoiicTBa niepecevyeHuit
MPSIMBIX U IJIOCKOCTEN

16

Meron cnenoB st
IIOCTPOECHUS CEUCHU.
CaoiicTBa nepecevyeHuit
MPSIMBIX | IJIOCKOCTEHN

17

ITocTpoenune ceueHnit B
nupamue, Kyoe mno Tpém
TOUYKaM Ha pEOpax.
Co3znanne BBIHOCHBIX
YepTeKeil U 3aluch 11aros




MIOCTPOCHHUS

18

[TocTtpoeHue ceueHuit B
nupamuze, Kyoe mno Tpém
TOYKaM Ha pEOpax.
Co3nianue BHIHOCHBIX
YEpTEKEN U 3aIUCh 1IaroB
MOCTPOCHUS

19

[TocTtpoeHue ceueHuit B
nupamuzie, Kyoe mno Tpém
TOYKaM Ha pEOpax.
Co3znanue BHIHOCHBIX
YEPTEKEN U 3aIIUCh LIAr0B
MTOCTPOCHUS

20

[ToctpoeHue ceuenuii B
nupamue, Kyoe mno Tpém
TOYKaM Ha pEopax.
Co3nanue BHIHOCHBIX
YEpTEKEN U 3aIUCh 1IaroB
MOCTPOCHHS

21

IToBTOpEHME
manumerpun: Teopema o
IIPONOPLUOHAIBHBIX
otpeskax. [logoOue
TPEYTOJILHUKOB

22

[ToBTOpEHUE
mianumerpun: Teopema
Menenas. Pacyersl B




CEYECHMSIX HA BBIHOCHBIX
yeprexkax. Mcropus
pa3BUTHS IUTAHUMETPHUH U
CTEpPEOMETPUH

23

Konrponsnas padora
" AKCHOMBI CTEPEOMETPHHU.
Ceuenus"

24

B3anMHoe pacnionoxenue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpemuBatoniyecs
npsmele. [Ipusnaku
CKpELIMBAIOIINXCS
npsaMmbIx. [TapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

25

Teopema 0 CyleCTBOBAaHUHN
U €IMHCTBEHHOCTH MPSIMOM
NapajuIeJIbHON JTaHHOU
MIPSAMOM, MPOXOALIEH
4yepe3 TOUKY IPOCTPaHCTBA
U He JIeKallel Ha JaHHOU
npsmMoi. Jlemma o
nepeceyeHun
MapajuIeIbHBIX IPSIMbIX
IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsaMbIX. Teopema o TpEx
NapaJUIEIbHBIX IPSIMBIX.




Teopema o
CKPCHIMBAIOIIUXCA MTPSAMBIX

27

[TapamiensHoe
MIPOEKTHPOBAHUE.
OcHOBHBIE CBOMCTBA
napajuieIbHOTO
MIPOEKTHPOBAHUSI.
N300paxeHue pazHbIX
buryp B mapauieIbHON
MIPOCKITIH

28

[lenTpanbHas npoeKIus.
VY011 ¢ COHANpaBICHHBIMU
CTOpPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3aza4yu Ha JOKa3aTeIbCTBO
U MCCIIEJOBAHUE,
CBSI3aHHBIE C
PacrojoKeHUeM NPSMBIX B
IIPOCTPAHCTBE

30

[TonsiTusA: napajiaenbHOCTb
MPSMON U TNIOCKOCTH B
npocrpaHctse. [IpusHak
[apaJUIEIbHOCTH NPSMOU U
miockocTH. CBolicTBa
MapaJUIEIbHOCTH NMPSAMOU U
IIJIOCKOCTH

31

FCOMCTpI/I‘{eCKI/Ie 3aJJa4u Ha




BBIYMCIIEHHE U
JIOKa3aTeIbCTBO,
CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSMBIX
H IIJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTtpoeHue ceuenus,
MPOXOJIAIIETO Yepe3
JTAHHYIO TIPSMYIO Ha
YepTekKe U NapajyieIbHOrO
Ipyrou npsmoi. Pacuér
OTHOIIICHUH

33

[TapamiensHas npoexuus,
IIPUMEHEHHUE IS
MIOCTPOCHHUS CEYeHU KyOa
U Mapauleenunesaa.
CaoiicTBa
napajuiesienunena u
IIPU3MBI

34

[TapannenbHbIE MTTOCKOCTH.
[Ipu3Haky napayenbHOCTH
JIBYX TIJIOCKOCTEH

35

Teopema o
napajvieIbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOISIIECH
4yepes TOUKY, He




MIPUHAJICKALTYI0 JaHHOU
IJIOCKOCTH U CIIEICTBUSA U3
Heé

36

CpoiicTBa napamieabHbIX
IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX
nepeceyeHus npu
MepPEeCeYeHUH IBYX
MapajuIeIbHBIX TIOCKOCTEN
TpeTbeit

37

CpoiicTBa napamieabHbIX
IUIOCKOCTEN: 00 0Tpe3Kax
MapajuieIbHBIX MPSMBIX,
3aKJIIFOYEHHBIX MEXKIY
napauieIbHBIMU
IJIOCKOCTSIMU; O
MEepECEUCHUH MPSIMOU C
JBYMSI TTapaJuIeIbHBIMHU
IJIOCKOCTSIMU

38

[ToBTOpEHME: TEOpEMA
[Mugaropa Ha niaockocTu

39

IToBTOpEHMUE:
TPUTOHOMETPHS
NPSIMOYTOJILHOT'O
TpeyroJabHUKa

40

CoiicTBa Ky0a u
IPSMOYTOJIBHOTO




nmapajjicjcnuicaa

41

Breraucnenue aimH
OTpPE3KOB B KyOe U
MPSIMOYTOJIBHOM

napajuiejenumnesae

42

[lepnieHAUKYIAPHOCTD
IIPSIMOM U TUIOCKOCTH.
[IpusHax
MEPIEHANKYIJISIPHOCTH
IIPSIMOM U TUIOCKOCTHU

43

[lepneH UKy ISIPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpusHax
NEPIEHAUKYIISIPHOCTH
IIPSIMOM U TUIOCKOCTHU

44

Teopema o CyIecTBOBaHUHU
1 €IMHCTBEHHOCTH
MPSMOM, IPOXOSAILIEH
4yepe3 TOUKY MPOCTPaHCTBA
U MIEPIICHINKYIISPHON K
TIOCKOCTH

45

IInockoctu n
MePIEHANKYJISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHUKaX

46

IInockoct n
MEePIECHINKYJISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHUKaX




47

[lepnenpukynsap u
HakJIoHHas1. [locTpoenue
NEPIEHIUKYIIAPA U3 TOYKU
Ha IPSAMYIO

48

[lepnenpuxymsap u
HakJIoHHas1. [locTpoenue
NEPIEeHUKYJIApa U3 TOUKU
Ha IPSAMYIO

49

Teopema o Tpéx
NEepIEeHIUKYIIApax (Ipsmast
u oOpartHas)

50

Teopema o Tpéx
nepreHnKyIIsapax (mpsmast
u oOpaTHas)

51

Yron mexny
CKPENTUBAIOIIUMHUCS
MPSIMBIMU

52

[Touck mepreHIuKyIIPHBIX
MPSIMBIX C TTOMOIIIBIO
MEPIEeHIUKYISPHBIX
IUIOCKOCTEH

53

OproronaibHoe
NPOEKTUPOBAHUE

54

[loctpoenue ceuenuit kyba,
MIPU3MBI, IPABUIIBHOU
MIUPAMHU/IBI C TOMOUIBIO




OpPTOTOHAJIBHOW MPOEKIIUU

55

[loctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
MUPAMUJIBI C TOMOULIBIO
OPTOTOHAJIBHOW MPOEKLIUH

56

CummMmertpust B
IIPOCTPAHCTBE
OTHOCHUTEJBHO MJIOCKOCTH.
[InockocTu cummeTpuii B
MHOTOTpaHHHMKaX

57

[Ipu3nak
NEPIEHAUKYIJISIPHOCTH
IIPSAIMOM U TUIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

58

IIpaBunbHbBIE
MHOTOTpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKHU 10
IJIOCKOCTH

59

[IpaBuibHBIE
MHOTOTpaHHUKH. Pacuér
paccTOSHUM OT TOYKHU 10
IIJIOCKOCTH

60

Crioco0sI OMyCTUTh
IEPIECHIUKYIIAPHL:
CUMMETpPHUS, CABUT TOYKU
0 TapajuIeIbHON IpsIMOM




61

CnaBur no HenapauieIbHON
MIPSIMOM, U3MEHEHHE
paccTosiHUM

62

KonTponbnas pabota
"B3aumHoe pacnosioxkeHue
MIPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

63

IloBTOpEHME: YrOa MEKIY
MPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPUS B
MIPOU3BOJIBLHOM
TPEYroJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yroy MexXIy
CKpELIUBAIOIIUMHUCS
NPSIMBIMH B IIPOCTPAHCTBE

65

FCOMeTpI/IquKI/Ie METOJABI
BBIUHUCJICHUA YIJIa MCKIY
psIMbIMHA B
MHOT'OI'paHHHUKax

66

JIByrpaHHbIN yTOJI.
CBOMCTBO JIMHENHBIX YIJIOB
IBYTPaHHOI'O yIia

67

[lepnenaukynspHble
miockoctu. CBoMcCTBa
B3alMHO
NEePIEHANKYISIPHBIX




IJIOCKOCTEH

68

[IpuzHax
NEPIEHUKYJIIPHOCTU
IJIOCKOCTE; TeEOpemMa o
IIPSIMOM IIEPECEUEHHUS IBYX
IIJIOCKOCTEN
MEPIEeHIUKYISPHBIX
TpEeThEN IIIOCKOCTH

69

[IpssMOyTONBbHBIN
napajuienenunen; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuienenuneaa

70

Teopema o nuaroHanu
MPSIMOYTOJIBHOTO
napajuieienumneaa u
CIIEACTBHE U3 HEE

71

CrepeomMeTrpudeckue u
NPUKJIAIHBIC 3a7Ia4H,
CBSI3aHHBIE CO B3aUMHBIM
PacroI0KEHUEM NPSAMBIX U
IJIOCKOCTH

72

IToBTOpeHue:
CKPEILIMBAIOIIMECS MPSMBIE,
napajuJieibHble INTOCKOCTH
B CTaHAAPTHBIX
MHOT'OTpaHHHUKAX




73

[Tapa mapanneabHbIX
IIJIOCKOCTEW Ha
CKPEIIMBAIOIINXCS
MPSIMBIX, PACCTOSTHHE
MEeXIy
CKPENTUBAIOIIUMHUCS
MPSIMBIMU B TIPOCTBIX
CUTYaIUsIX

74

PaccrostHue oT TOYKH 10
MJIOCKOCTH, PACCTOSTHUE OT
MIPSAIMOM J10 INIOCKOCTH

75

Beruucnenue paccrosHun
MEXKIY
CKpELIUBAIOIIUMHUCS
MPSAMBIMU C IIOMOLIBIO
MEPIEHANKYIJISIPHON
IUIOCKOCTH

76

TpéxrpanHslii yron,
HEPaBEHCTBA JUIA
TPEXTPaHHBIX YIJIOB.
Teopema Ilucgaropa,
TEOpPEMBbI KOCHHYCOB U
CHUHYCOB JUJIl TPEXTPAHHOI'O
yria

71

DeMeHThI chepruyecKoit
T€OMETPHH: I'€Oe3MUECKHE
JUHUM Ha 3emJiie




78

KonTponbnas pabota
"Vriasl u pacctosaus"

79

CucremMaTu3anusa 3HAHUN
"MHOTrorpaHHHK  €ro
SJIEMEHTHI"

80

[Tupamuna. Bunsl
nupamu. [IpaBuibHas
nvpamua

81

IIpusma. [Ipsimas u
HaKJIOHHAs MPU3MBI.
[IpaBunbpHas npuzma

82

[Ipamoit napaienenunen,
MPSIMOYTOJIbHBIT
napajuiefenumnes, Kyo

83

Beimykiieie
MHOrorpaHauku. Teopema
Ditnepa

84

Beinykiisie
MHOTOIpaHHMKH. Teopema
Diinepa. [IpaBuiibHbIC U
IIOJTyTIPABUJIbHBIE
MHOT'OIPAHHUKH

85

Konrponsnas padora
"MHororpaHHuku"

86

[TonsTue BexkTopa Ha
TJIOCKOCTH U B




MIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3HocTh BEkTOpOB

89 [IpaBuio mapannenenumnena

90 YMHOXEHUE BEKTOpa Ha
YHCIIO
Paznoxxenue Bexropa o

01 6as3ucy TpE€x BEKTOPOB, HE
JIeXKaIMX B OJHOU
IJIOCKOCTH

92 CkansipHO€ IIPOU3BEIEHUE

93 Brruncnenue yria Mmexuy
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimne 3amaun ¢
BEKTOPAMH

95 [Ipocreiimne 3amauu ¢
BEKTOpaMH

96 IIpocreiimue 3anauu ¢
BEKTOpaMH

97 IIpocreiimue 3anauu ¢
BEKTOPAMH

08 O60061eHue u
CUCTEMAaTH3aLMs 3HAHUU

99 O60061eHue u

cCUCTEMATH3AUA 3HAHUN




Hrtorosast KOHTpOJIbHAS

100
pabora !
101 Hrorosast KOHTpOJIbHAS i
pabora

O0o006I11IEHE U
102 t . 1
cucremMatrul3anyvs 3HaHUuHU

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102




11 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJbhbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHHst

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IToBTOpEHUE TEMBI
"KoopauHnats! BekTopa Ha
IUIOCKOCTH U B
npocTpaHcTae”

IToBTOpEHME TEMBI
"CkaysipHoe
IIPOU3BE/IEHNE BEKTOPOB"

[ToBTOpEHNE TEMBI
"Beruncnenue yria
MEX/1y BEKTOpaMU B
npocTpaHcTse"

[ToBTOpEHKE TEMBI
"YpaBHeHHE NpsIMOH,
MPOXOIAIIEH Yepe3 1Be
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

YpaBHEHHE UIOCKOCTH,
HOpMaJlb, YPaBHEHUE




IIJIOCKOCTHU B OTPE3KaAX

Bekropnoe
IIPOU3BEJCHUE

JInHeliHbIe HEPAaBEHCTBA,
JIMHENHOE
[IPOrpaMMUpPOBaHUE

JIuHeiiHbIe HEpaBEHCTBA,
JINHEWHOE
MPOrpaMMHUPOBaHNE

10

AHanuTH4ecKue METOIEI
pacuéra yria Mexay
MPSMBIMU B
MHOT'OIPAaHHHUKAX

11

AHanuTHYECKHE METOIEI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOFOFpaHHI/IKaX

12

dopmyiia pacCTOSHUS OT
TOYKHU JO IINIOCKOCTHU B
KOOpAHWHATaX

13

HaxoxeHue pacctosHuit
OT TOYKH J0 IIJIOCKOCTH B
KyOe

14

Haxoxnenue paccrosanui
OT TOYKH J0 INIOCKOCTH B
MPaBUWIBHON NTUPAMHUJIE




15

KonTponbnas pabota
" AHanmUTHYEeCKas
reomeTpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaHJIaPTHBIE
MHOTOTPaHHHKHU

17

Ceuenusa
MHOFOI‘paHHI/IKOBI MCTO/I
CIIEIOB

18

Ceuenus
MHOT'OTPaHHUKOB:
CTaHAApPTHBIE TUIOCKOCTH,
MepecevyeHus MPsIMbIX U
IUIOCKOCTE

19

HapannenLHbIe IPsAMBIC U
IIJIOCKOCTH:
napaJijyiCJIbHbIC CCUCHUS

20

[TapamnensHbIe IPSIMBIC U
TJIOCKOCTH: pacyér
OTHOLIECHUN

21

[TapamiensHble IpsIMBbIE U
IUIOCKOCTH: YIJIbl MEXTY
CKpCIIUBAIOIIUMUCH
HPSIMBIMU

22

[lepnenaukynspHble
IIPSIMBIE U INIOCKOCTH:




CTaHAAPTHBIC IMapbl
MEPIEHINKYIIAPHBIX
IJIOCKOCTEHN U MPSIMBIX,
CHUMMETpUU
MHOTOTPaHHUKOB

23

[lepnenaukynspHsie
MIPSAIMBIE U TUIOCKOCTH:
TeopeMa O Tpex
MEePIEHANKYIIIPAX

24

IlepnenqukynspHbie
MIPSAMBIE U TUIOCKOCTH:
BBIYUCIICHUS JIJIVH B
MHOT'OIPAHHHMKAX

25

[ToBTOpenue: mwiomanu
MHOT'OYTOJIbHUKOB,
(hOpMyJIBI IS TUTOTIAJICH,
COOOpaXeHUS TOA00MS

26

[ToBTOpEHHE: TUIONMIATN
MHOT'OYT'OJIbHUKOB,
(bopMyJIBI IS IJIOIIAJICH,
COOOpaKCHHS TOA00MS

27

[ToBTOpEHME: MmIomaan
MHOTOYT'OJIbHUKOB,
(dbopMyIIBI I7Is TTOIIAEH,
CO00pakeHUs MOA00MS

28

IImomanu ceuenunit
MHOTOTPaHHHUKOB!




IJTIOIAAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTu,
COOOpaKeHHsI TIOTOOMSI

29

[Inomanu ceyenuit
MHOT'OTPaHHHUKOB:
IJIOIIA Y TOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
COOOpakeHHsI TIOJTOOMSI

30

Konrponsnas padora
"[ToBTOpeHwue:
MHOTOTPAaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

31

0O0BéM Terra. O0beEM
[IPSAMOYTOJIBHOTO
napaJiesieumne/a

32

3agaun 00 yIBOCHUN
Ky0a, 0 KBajjpaType Kyoa;
O TPUCEKLIUH yTia

33

CrepeomeTpuieckue
3aJ1auM, CBS3aHHbIE C
00BEMOM
MPSIMOYTOJIBHOTO
napajuieNenumneia

34

[Ipuknagneie 3amayu,
CBsI3aHHBIE C
BBIYHCIECHUEM 00BEMA
PSIMOYTOJILHOTO




napajjicjacnuicaa

35

OO0BEM IpsIMOI TPU3MBI

36

Crepeomerpuueckne
3aJlauu, CBSI3aHHBIE C
BBIUUCIIEHHEM 00BEMOB
IIPSAMOM IIPU3MBI

37

[Ipuknagneie 3a1ayu,
CBsI3aHHBIE C 00BEMOM
MPSIMOW TIPU3MBI

38

Brruucienune 006EMOB
TEJI C IIOMOIIBI0
OIPENECIIEHHOTO
uHTerpana. Oobsem
HAKJIOHHOM MPU3MBI

39

Brruucienue 006EMOB
TEJI C IIOMOIIBI0
OIPENECIIEHHOTO
uHTerpana. OobEmM

MU PAMHTBI

40

®opmyna oobEmMa
nupamMuibl. OTHOLIEHUE
00BEMOB TTUPaMUJ C
00IIUM yTIIOM

41

dopmyna 00bEMa
nupaMuipl. OTHOLIEHHE
00BEMOB MUPAMUJ C




00IIUM yTIIOM

42

CrepeomeTrpuueckue
3a71a4M, CBSI3aHHBIC C
00BbEMaMU HAKJIIOHHOM
MIPU3MBI

43

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
00bEMaMU MUPaMUIBI

44

[TpuxnanHele 3a1a4u 110
teme "O0BEMBI TEN",
CBsI3aHHbIE ¢ 00BEMOM
HAKJIOHHOU NMPU3MBI

45

[TpuknamHbIe 3a7a49u 110
teme "OO0BEMEBI TEN",
CBSI3aHHBIE C 00BEMOM
T PAMH/IBI

46

[Ipumenenne 00BEMOB.
Beruncienue paccTosHuS
70 TIFIOCKOCTH

47

KonTponbhas pabota

n

"O0BEM MHOTOTPaHHHKA

48

[unuuaapuaeckas
IIOBEPXHOCTb,
oOpasytomue
LHUAJMHAPUYECKOU
ITOBEPXHOCTH




49

Humuaap. [psmon
KpyTrOBOW LIAJIUHP.
[nomaas moBEpXHOCTH
HUJIUHAPA

50

Konunueckas
MTOBEPXHOCTb,
o0pa3yronme KOHUIeCKOU
noBepxHocTu. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO,
MapajyieabHOMN MIIOCKOCTH
OCHOBaHHA

52

Y ceu€HHbIN KOHYC.
N300pakeHre KOHYCOB U
YCEYEHHBIX KOHYCOB

53

[Tmomane OOKOBOMI
MOBEPXHOCTH U TIOJTHON
MOBEPXHOCTH KOHYCa

54

ITmomane OOKOBOM
MOBEPXHOCTH U MOJTHOU
MTOBEPXHOCTH KOHYCa

55

CrepeomeTrpuueckue
3aJa4uM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHHE,
MOCTPOEHUEM CEUCHU I
WIMH]pA, KOHyCca




56

CrepeomeTrpuueckue
3aJjauy Ha
JI0Ka3aTeIbCTBO U
BBIYMCJICHHE,
IIOCTPOCHUEM CEUCHUH
UJINHpPA, KOHyca

57

[Ipuknagneie 3a1auu,
CBSI3aHHBIE C [IUIUHIPOM

58

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIAPOM

59

Codepa u map

60

[Tepeceuenue chepst u
1apa ¢ MmIoCKOCTHIO.
Kacanwue mrapa u cdepsr
IJIOCKOCTBIO0. Bua n
n300pakeHHE IIapa

61

[lepeceuenue chepsol u
apa ¢ MmIoCKOCTHIO.
Kacanwue mrapa u cdepsr
TUIOCKOCTBIO. By u
n300paxKeHue mapa

62

VYpaBHeHnue cepsbl.
[Tnomans chepsl u eé
yacTei

63

Cummertpus chepsl u
mapa




64

CrepeomeTpuieckne
3aJa4uM Ha
J0KAa3aTeNbCTBO U
BBIYMCIICHHE, CBSI3aHHBIE
co cepoii u mapom,
MMOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

65

CrepeomeTpuieckne
3aJa4uM Ha
J0KAa3aTeNbCTBO U
BBIYMCIICHHE, CBSI3aHHBIE
co cepoii u mapom,
MMOCTPOEHUEM UX CEUCHUU
IJIOCKOCTBIO

66

[Ipuknagneie 3amayu,
CBSI3aHHBIE CO chepoit U
1apoM

67

[ToBTOpEHME:
OKPY>KHOCTh Ha
IUIOCKOCTH, BEIYUCIICHUS
B OKpPY>KHOCTH,
CTaHAApTHBIE TIOJI00MS

68

Pasnnunsie koMOUHAINU
TeJ BpalleHUs U
MHOTOTPAaHHUKOB

69

3amauu o Teme "Tena u
MOBEPXHOCTHU BpauieHus"




70

3anaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

Konrponsnas padora
"Tena 1 NTOBEPXHOCTHU
BpamieHus"

72

O06BEéM nunuuapa.
Teopema 06 006BEMeE
IPSIMOTO IWIMH/IPA

73

Brruncienue o06EMOB
TEJI C IOMOIIBIO
ONPEAEIEHHOTO
uHTerpana. OosEm
KOHYycCa

74

[Tmomaau OOKOBOI U
MOJTHOM MOBEPXHOCTU
KOHyca

75

CrepeomeTpuueckue
3aJa41, CBI3aHHEIE C
BBIYKMCICHHEM 00HEMOB
HWIMH]PA, KOHyCca

76

[Ipuknagneie 3a1a4u MO
TeMme "OOBEMEI U
TIJIOIAIU TTIOBEPXHOCTEH

n

TCI

77

OO6béM 11apa 1 LapoBoOro
cekropa. Teopema 00
o0béme mapa. [lnomnanb




cdepsl.
CrepeomeTrpuueckne
3a/1a4yu, CBI3aHHbBIE C
BBIYMCIICHHEM 00HEMOB
1apa, mapoBoro
CerMEHTa M IMapoBOTO
CeKTOpa

78

[Tpuknagneie 3a1a4u 1Mo
teme "OO0BEMEI TeN",
CBSI3aHHBIE C 00BEMOM
mapa ¥ 1ioa b0
cheprl. COOTHOIICHHS
MEXTY TIOMIASIMA
MMOBEPXHOCTEH U
00BEMaMH ITOTOOHBIX TEN

79

IlonoOHbIE TEna B
MIPOCTPAHCTBE.
N3menenue o0béma npu
nmoxoouu.
CrepeomeTrpuueckue
3a7a41, CBI3aHHEIE C
BBIYHMCICHHEM 00HEMOB
TeJ U IIomanaei
MOBEPXHOCTEH

80

KonTponbhas pabota
"IInomaay moBEpXHOCTH
1 00BEMBI KPYTIIBIX TET"




81

JIBr>KeHUsI MPOCTpaHCTBA.
OTobpaxeHwusl.
JIBM>KEHUST U PaBEHCTBO
¢uryp. O6mmue cBoiicTBa
JBUKEHUI

82

Bunn nBuxeHumit:
NapaJuIeIbHBIN MEPEHOC,
[EHTpaJIbHAsI CHMMETPHS,
3epKaJIbHAsi CHMMETPHS,
MOBOPOT BOKPYT PSIMOM

83

[TpeobpazoBanus
nogo6ust. [psimas u
cdepa Diinepa

84

['eomeTpuueckue 3amauu
Ha IPUMEHEHHE
ABHUKCHUA

85

KonrponsHas padora
"BekTopsl B
npocTpaHcTae”

86

Oo6o61aromee
noBtopenue 11 nouaruit
1 METOJIOB Kypca
reometpuun 10-11
KJIaCCOB, CUCTEMAaTU3aIUs
3HAHUU:
"[TapaynenbHOCTb
MPSIMBIX U IIJIOCKOCTEH B




npocTpaHcTae”

87

Oo6o0maromee
noBTropenue 11 nonsuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "BekTopsl B
nmpocTpaHcTae”

88

Oo6o0maromee
noBTopenue 11 nonsuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alIHs
3HaHui: "BekTopsl B
npocTpaHcTae"”

89

Ob6o061matoniee
noBTopenue 11 nonsTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alHs
3HaHuil: "O0beM
MHOTOrpaHHHUKa"

90

Ob6o061matoniee
noBTropenue 11 nonsTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTeMAaTH3alHsl




3HaHui: "O0beM
MHOTOrpaHHHKaA"

91

Oo6o0maromiee
noBtopenue 11 nouaruit
Y METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIUs
sHannii: "Ilmomanmn
MMOBEPXHOCTU U 0OBEMBI
KpyIJibIX Ten"

92

Ob6o061matonee
noBropenue 11 nonsuit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIHs
3"anuii: "Tlnomanu
MMOBEPXHOCTU U 00BEMBI
KpyTJIbIX TEN"

93

Hrtorosas KOHTpOJIbHAS
pabora

94

Hrtorosas KOHTpOJIbHAS
pabota

95

[ToBTOpEeHME, 0000IIEHNE
U CUCTEMATHU3AIHAS
3HAaHUH

96

Uctopus pazsutus
CTEepEOMETPUH KaK HAYKH




U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

97

Hcropus passutus
CTEpPEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Hcropus passurus
CTEpEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Hcropus passurus
CTEpEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

100

Hcropus passutus




CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropust passutus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTHUH

101 COBPEMEHHBIX
MH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3sutus
CTEPEOMETPUH KAK HAYKH
U €€ poJib B Pa3BUTHUH
102 COBPEMEHHBIX
MH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBLIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA
* MaTtemartuka: ajirebpa ¥ Hayajla MaTEMaTHYECKOT0 aHalln3a, TEOMETPHUSL.

Anre0pa u Hadanma MaTeMaTHIecKOTo aHanu3a (B 2 gactsx), 10 kmacce/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u npyrue; noa
penakiueit MopakoBuua A.I'., O0111eCTBO C OTrpaHUYEHHON OTBETCTBEHHOCTHIO
«O0Il MHEMO3HNHA»

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOrO aHaJIn3a, TeOMETPHSL.
Anre0pa u Hadaja MaTeMaTHYeCKOTo aHanu3a (B 2 yactsx), 11 kmace/ Yacts 1:
Mopakosuu A.T"., Cemenon I1.B.; Hacte 2: MopakoBuu A.I'. u apyrue; noa
penakiueit MopakoBuua A.I'., O0111eCTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO

«MOLL MHEMO3HMHA»

METOANYECKHUE MATEPUAJIbI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






