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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. [Ipuszma: n-yronsHas
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. IMupammupa: n-yrospHas nupamuja,
npaBuwibHas U yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX TI'paHE
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 KJTACC

Ne KoanuyecTBO 4acoB
HanmenoBanue pasienoB DJIeKTPOHHBIE (HM(pPOBHIE)
n/ KonTtpoibHble IIpakTHyeckne
H TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
n padoThI padoThI
1 Beenenue B crepeoMeTpuro 23 1
) B3anmHoOe pacnonoxeHue 6 i
IPSIMBIX B IPOCTPAHCTBE
[TapayienpHOCTB NPAMBIX U
3 IJIOCKOCTEN B 8
MIPOCTPAHCTBE
IlepneHAUKYISIPHOCTD
4 IPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpaHHUKU 7 1
BekTtopsl B mpocTpaHCTBE 12
g [ToBTOpenue, 0600IIEHHE U 5 5
CUCTEMATH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

HaunmeHoBaHue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMMbl

KoanuyecTBo yacos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

duekTpoHHbIe (LM pPOBbBIE)
o0pa3oBaTe/bHbIE PeCypChbl

ABanutnyeckas
TeOMEeTpPHSI

15

IToBTOpEHME,
0000111eHUE U
CHCTEeMaTH3aIus
3HAHUU

15

O0BéM
MHOTOTpaHHHKA

17

4 Tena BpaieHus

24

[Tnomanu
TIOBEPXHOCTH H
00BEMBI KPYTIIBIX
TEI

6 JBrokeHust

[ToBTOpEHuUeE,
000011IeHNE U
CHCTEMAaTH3aIIH
3HAHWUHN

17

OBHLIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

102







IHOYPOYHOE INTAHUPOBAHUME

10 KJTACC

Ne i/

Tema ypoka

KoaunuecTBo uacoB

JyieKTpoHHbBbIe M pPOoBLIE 00pa3oBaTeIbHbIE PeCYPChI

OcHoBHbIE TIpaBUIIA
M300paKeHHs Ha PUCYHKE
TUTOCKOCTH, TTApaIeIbHBIX
MPSMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

IlonsTHA cTepeoMeTpUn:
TOUKa, MpsiMasi, MI0CKOCTh,
npocTpancTBO. OCHOBHBIE
mpaBuiIa H300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeIbHBIX IPSAMBIX

(OTpe3KOB), cepeHBI OTPE3Ka

ITonsTHsA: nepecekaromuecs

IIJIOCKOCTH, IEPECCKAOIIUECCA

npsiMasi ¥ IJI0CKOCTb;
MOJTYTIPOCTPAHCTBO

ITonsTHSA: IepeceKaromuecs

IJIOCKOCTH, NICPCCCKAOIIUCCA

npsiMast ¥ MI0CKOCTh;
HOJIYIIPOCTPAHCTBO

MHOrorpaHHuKy,




n300pakeHne MpoCTeHIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOLINX 00BEKTOB

MHOrorpaHHuKH,
n300paKeHHEe MPOCTEUIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINX 00BEKTOB

Axcuomel CTCPCOMCTPHUU U
MEPBLIC CIICACTBUA U3 HUX

Axcuomel CTCPCOMCTPHUU U
MEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIepBbBIE CIEACTBUS U3 HUX.
CniocoOblI 3a/1aHus IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IJIOCKOCTEN

10

N300pakeHre ceueHHi
NUpaMUJIbL, Ky0a U IPU3MBI,
KOTOPBIC MTPOXOIST Yepe3 uX
pE&opa. 3o0pakenue
MePEeCeUYCHHsI MTOTYYCHHBIX
TUIoCKocTel. PackpammBanne
MOCTPOCHHBIX CEYCHUN
pa3HBIMH [IBETAMH

11

N3o0pakeHune ceueHnit
IUpaMUJIbI, Ky0a U IPU3MBI,




KOTOpPBIE IPOXOJAT Yepes3 ux
pébpa. M3obpakenune
HepeceyeH st MOJyYeHHbIX
miockocten. PackpammBanue
HOCTPOEHHBIX CEUCHUN
Pa3HbIMHU LIBETAMH

12

N3o0pakenue ceueHuit
nUpamMuIbl, Ky0a U IpU3MBI,
KOTOpbIE TIPOXOJIAT Yepe3 ux
pE€opa. N3o0pakenue
MePECEUCHHSI TIOTYICHHBIX
mIockocTel. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMH 1IBETaMU

13

N3o0pakeHune ceueHuit
NUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOpBIE MIPOXOJAT Yepe3 ux
pé6pa. N3obpaxenue
nepeceyeH sl MOTyYeHHbIX
miockocten. PackpammBanue
MOCTPOCHHBIX CEUCHUN
pa3HBIMU LIBETaMU

14

MeTtox cnenoB mis
MOCTPOCHUS CEUCHUI

15

Merop cienoB s
MTOCTPOECHUS CEUCHHIA.
CaolicTBa nepeceyeHuit




MPSIMBIX U IJIOCKOCTEN

16

Merop cienoB s
MIOCTPOCHUS CEUCHHIA.
CaoiicTBa nepeceyeHuit
IPSIMBIX U IJIOCKOCTEU

17

ITocTpoeHue ceueHnuil B
nupamuze, Kyoe mo tpém
ToukaM Ha péopax. Co3znanue
BBIHOCHBIX YEePTEXKeH 1 3amluch
I1aroB MOCTPOCHUS

18

ITocTpoeHue ceueHui B
nupamuze, Kyoe mo Tpém
ToukaM Ha péopax. Co3znanue
BBIHOCHBIX YEpPTEKEN U 3aIIUCh
I1aroB MOCTPOEHUS

19

[TocTpoenue ceyenuii B
nupamue, Kyoe mo Tpém
ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YePTEXeH U 3amuch
I1aroB OCTPOCHUS

20

ITocTpoenue ceuenuii B
nupamuze, Kyoe mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YepTeXel 1 3anuch
1aroB MOCTPOCHUS

21

[ToBTOpEHUE TUTAHUMETPHUU:
Teopema o




HNPONOPLUUOHATIBHBIX OTPE3Kax.
[Tonobue TpeyronbHUKOB

22

IloBTOpEHME INITAHUMETPUU:
Teopema Menenas. Pacuers! B
CEYECHMAX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IUIAHUMETPUU U
CTEPEOMETPUH

23

KonTponbHas pabota
" AKCMOMBI CTEPEOMETPUHU.
Ceuenus"

24

B3anMHoOe pacnonoxeHnue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenBarouiyecst npsiMple.
IIpu3HaKky CKpenBarOIINUXCs
npsameix. [lapamiensHbie
IIPsIMBIE B IIPOCTPAHCTBE

25

Teopema 0 CylECTBOBAHHUHU U
€JUHCTBEHHOCTH IIPSIMOU
NapajuleIbHON JaHHOU
IIPSIMOM, MPOXOJALIEH Yepes
TOYKY IIPOCTPAHCTBA U HE
JeXalle Ha TaHHOM IIPSIMOM.
JlemMa o nepeceueHnn
MapaJuIeIbHBIX MIPSAMBIX
IJIOCKOCTBIO

26

[TapannenpHOCTB TpEx




npsmMeIxX. Teopema o Tpéx
napauieIbHbIX MPSMBIX.
Teopema 0 CKpelUBarOIMXCs
MPSIMBIX

27

[TapannensHoe
npoekTupoBanre. OCHOBHBIC
CBOICTBA MAPaJJIETBHOTO
MIPOCKTUPOBAHMS.
N3o06paxenue pa3HbIX GUryp
B MMApAJJIETBLHON MTPOEKIINHU

28

[{enTpanbHast MpoeKUs. YOI
C COHaIIpaBJICHHBIMU
CTOPOHAMU. YTOJI MEXITY
MMPAMBIMHA

29

3aaum Ha JOKa3aTeIbCTBO U
UCCIIEIOBAHKE, CBSI3aHHBIE C
PacroI0XKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

30

[TonsATHSA: MapaIEIbHOCTD
IPSIMOM U TUIOCKOCTH B
npoctpaHcTie. [Ipu3nak
NapajuIeIbHOCTU NPSIMON U
miockocTH. CBolicTBa
[apaJuIeJIbHOCTH NPSAMOU U
IJIOCKOCTH

31

I'eomeTpuueckue 3a1aun Ha
BBIYNCIICHUE U




JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
napayieIbHOCTBIO TIPSIMBIX U
IJIOCKOCTEH B TPOCTPAHCTBE

32

[TocTpoenue ceuenus,
IIPOXOJSILETrO Yepe3 JaHHYI0
IPSIMYIO Ha YEPTEXKE U
MapajuieIbHOTO JPYyron
npsiMoil. Pacuér oTHOIIEHMI

33

[TapamtenpHas npoexuus,
MPUMCHCHUEC IJIA TOCTPOCHUA
cedeHui Kkyoa u
napauienenuneaa. CBoicTea
napasuiesienune1a ¥ Npu3Mbl

34

[TapannenpHbIE TIOCKOCTH.
[Ipu3Haku napanienbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema 0 napaieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MIPOXOIALLEH Yepe3 TOUKY, HE
[IPUHAJICHKALLYIO TaHHOU
IJIOCKOCTH U CJIEICTBUS U3
Heé

36

CBoiicTBa mapaIeIbHBIX
IJIOCKOCTEM: O
napauieTbHOCTH MPSIMBIX
IEpECEYEHU IIPH
MEPECCUECHHUH JIBYX




NapaJyIeIbHbIX IIOCKOCTEN
TpeTben

37

CaoiicTBa napamienbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
HapaJuIeIbHBIX NPSMBIX,
3aKIIFOYEHHBIX MEKITY
napajuieIbHbIMU
IUIOCKOCTSIMH; O TIEPECEUCHUH
IIPSIMOM C IByMs
[apaJuIeJIbHBIMH IIOCKOCTSMU

38

IloBTOpEHHME: TEOpEMa
[Tudaropa Ha IOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHS
IPSIMOYTOJIBHOTO
TpPEYrojabHUKa

40

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaieNienumne1a

41

Beruucnenue JinH OTpe3KoB B
KyOe 1 MpsIMOYTOJIbHOM
napaJenenurnese

42

IlepneHquKyISIPHOCTD MPSMOM
1 tiockocTu. [Tpusnak
NEPHEHANKYIJIIPHOCTH IPSIMOU
1 TUIOCKOCTHU

43

IlepneHAUKyISIPHOCTD MPSMOKN
1 110ckocTy. [Ipu3Hak




NEPHEHANKYIJIIPHOCTH IPSIMOU
U IUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUH U
€IMHCTBEHHOCTH IIPSIMOI,
IIPOXOSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHANKYJIAPHOHN K
IJIOCKOCTH

45

[Tinockoctu u
HEPHEHINKYIAPHBIE UM
prIMI)IG B MHOFOFpaHHI/IKaX

46

[Inockoctu n
NEPHEHAUKYJISIPHBIE UM
psiMble B MHOTOTpaHHUKaX

47

[lepieHauKyISIp U HAKIOHHAS.
[TocTpoeHue neprneHauKysapa
U3 TOYKU Ha TIPSIMYIO

48

[lepnienauKyIsIp ¥ HAKIOHHAS.
[TocTpoenue neprneHANKYIsApa
U3 TOYKU Ha TIPSIMYIO

49

Teopema o TpEx
NepPHeHANKYJISIpax (mpsmas u
obOpaTHas)

50

Teopema o Tpéx
NepreHauKysApax (npsamas u
oOpatHas)




51

Yron mexny
CKPEIIUBAIOIINUMHUCS TIPSIMBIMHU

52

ITouck nepneHuKyIApHBIX
pr[MI)IX C IIOMOIIBHO
HEPIEHANKYIIIPHBIX
IIOCKOCTEH

53

OproronanbHoe
POEKTHUPOBAHUE

54

[TocTpoenue ceueHuit kyoa,
MIPU3MBI, IPABUIIBHON
NUpamMubl ¢ TOMOILBIO
OPTOTOHAJIBLHOM MPOEKLIMHU

55

[TocTpoenue ceuenuit kyoa,
IIPU3MBI, IPABUIILHOU
UpaMuUbl ¢ IOMOILBIO
OPTOTOHAJILHOU NMPOEKINH

56

CummeTpust B IpOCTPaHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[InmockocTn cumMeTpuii B
MHOTOTpaHHHUKaX

57

[Tpu3Hak
NEPIEHANKYJIIPHOCTH TIPSIMOU
U TJIOCKOCTHU KaK CIICJICTBHE
CUMMETPUHU

58

HpaBI/IJIBHLIe MHOT'OrpaHHUKH.
Pacuér paccTostHU OT TOUKH




J0 IINIOCKOCTH

59

[IpaBuiIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOUKH
J10 TUIOCKOCTH

60

CnocoOsbl onycTUTh
NEPIIEHUKYJIAPBL:
CUMMETPHUS, CABUT TOUKHU IO
napajielIbHOU NPsSMON

61

CnBur 1o HenapamieIbHON
IIPSIMOM, U3MEHEHHE
pacCTOSHUI

62

KoHnTtponbHas pabota
"B3auMHOe pacrnosioxkeHue
HPSAMBIX M IJIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yyroa MEeXIy
MPSIMBIMH Ha TIOCKOCTH,
TPUTOHOMETPUS B
MIPOU3BOJIBHOM TPEYTOJIbHHUKE,
TeopeMa KOCHHYCOB

64

IToBTOpEHHUE: YrOa MEXKTY
CKpCIIUBAOIUMHUCS IIPAMBIMU
B IIPOCTPAHCTBE

65

['eomeTpuyeckrie METOBI
BBIYHCIICHUS YTJIa MEXKTY
MPSIMBIMU B MHOTOTPaHHHKAX




66

JByrpanHsbiit yrosu. CBOMCTBO
JMHEWHBIX YTJIOB IByTPAHHOIO
yria

67

IlepnenauKysipHbIE
miockoctu. CBoiicTBa
B3aUMHO TIEPIICHIUKYIISIPHBIX
IIOCKOCTEH

68

IIpu3Hak
NEPIEHANKYJIIPHOCTH
IJIOCKOCTEN; TEOpEMa O
IIPSIMOM TepeCceUeHUs IBYX
IJIOCKOCTEH
NEPIEHIUKYISIPHBIX TPEThel
IJIOCKOCTH

69

IIpssMOYTOJIbHBIN
napaJuieNIenuIe1; Kyo;,
WU3MEPEHNUS, CBOMCTBA
PSIMOYTOJIBHOTO
napajulesenumneaa

70

Teopema o quaroHanu
MPSIMOYTOJIBHOT'O
napajjienenunena u
CIIEJICTBHE U3 HEE

71

CrepeomeTrpuueckue u
NPUKIIAIHBIC 33/1a49H,
CBA3aHHBIC CO B3aUMHBIM
PAacIoI0KEHUEM NPSMBIX




ITJIOCKOCTH

72

IloBTOpEHHE:
CKpCHIUBAOIIUCCA IPSAMEIC,
napajuleJIbHbIC INIOCKOCTH B
CTaHAAPTHBIX
MHOI'OrpaHHHUKax

73

[Tapa mapannenbHbIX
IJIOCKOCTEH Ha
CKPEIIUBAIOIIMNXCS MPSMBIX,
PACCTOSIHUE MEXTY

CKpCIIUBAOIIUMHUCS ITPAMBIMU

B ITPOCTBIX CUTyalHuIX

74

Paccrosnaue ot Touku 10
IJIOCKOCTHU, PACCTOSIHUEC OT
HpHMOﬁ A0 IIIIOCKOCTHU

75

Brruncnenue paccrostauit
MEK]1y CKPEIIMBAIOILIUMUCS
MPSIMBIMH C IOMOIIIBIO
NEPIECHANKYJIIPHON
IIOCKOCTHU

76

TpéxrpanHblid yroi,
HEPABEHCTBA IS
TpexrpaHHbIX yrioB. Teopema
[Tudaropa, Teopembl
KOCHHYCOB M CUHYCOB JJIs
TPEXTPAHHOIO yIia

77

OeMeHTHI chepruuecKoil




TCOMETPHH: TeOJIC3NICCKUE
JIMHAM HA 3eMiie

78

KonTponbHas padota "VYrisl u
paccrosiHus"

79

CucreMaTuzanus 3HAaHUN
"MHOTrOrpaHHUK U €ro
SJIEMEHTHI"

80

IIupamuaa. Buasl nupamu.
[IpaBuibHas nupamuga

81

ITpuzma. [IpsiMast u HaKJIOHHAsA
npusMmsl. [IpaBunbHas npusma

82

[IpsimMoit mapasnenenunen,
IIPSIMOYTOJIBHBIN
napajienenunea, Kyo

83

BrlInykiibie MHOTOTpaHHUKH.
Teopema Ditnepa

84

Berlnykiible MHOTOTPaHHUKH.
Teopema Ditnepa.
IIpaBunbHBIE U
NOJTyTIPaBUIIbHBIE
MHOTOTpaHHUKHU

85

KonrponbHas pabora
"MHororpanHuku"

86

ITonsiTue BCKTOpAa Ha
IIJIOCKOCTH U B IIPOCTPAHCTBEC

87

CyMmMa BEKTOpOB




88

Pa3HocTh BEKTOpPOB

89 [TpaBuiio mapannenenumneaa

90 YMHOKEHNE BEKTOpa Ha
YHCII0
Pa3znoxxenue BexTopa no

91 0a3ucy TpE€x BEKTOPOB, HE
JIeKAUX B OHOM INIOCKOCTU

92 CkansipHO€ IIpOU3BEIEHUE

93 Beruucnenue yria mexuny
BEKTOPAMHU B [IPOCTPAHCTBE

94 IIpocreiimue 3amauu ¢
BEKTOPaMHU

95 [Ipocreiimme 3agaum ¢
BEKTOPaMHU

96 [Ipocreiimme 3agaum ¢
BEKTOPaMHU

97 IIpocreiimue 3amauu ¢
BEKTOPaMHU

08 O6061enHue u
CUCTEMaTU3alUs 3HAHUU

99 O6o0061eHne u
CUCTEMaTU3alUs 3HAHUU

10 HTorosast KOHTpOJIbHAS

0 pabora

10 HToroast KOHTpOJIbHAS




1

pabora

10
2

0O00011eHuEe U
CUCTEMAaTU3alud 3HAHUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




11 KITACC

Ne i/ Tema ypoka

KoaunyecTBo yacoB
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JyieKTpoHHbBbIe LM (pPoBLIE 00pa3oBaTebHbIE PeCypPChl

IToBTOpEHME TEMBI
"Koopaunatsl BekTOpa Ha
IUIOCKOCTH U B




npocTpaHcTBe"

[ToBTOpEHKE TEMBI
"CkasiipHOE ITPOU3BEICHUE
BEKTOPOB"

[ToBTOpEHKE TEMBI
"BbruncieHue yriia Mexmuy
BEKTOPAaMHU B ITPOCTpaHCTBE"

[loBTOpEHME TEMBI
"YpaBHeHUE NPSIMOiA,
MPOXOIALLEH Uyepes ABe
TOYKH"

VYpaBHEHUE ITOCKOCTH,
HOpMaJib, ypaBHEHHE
IUIOCKOCTH B OTpe3Kax

YpaBHEHHE MIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTpe3Kax

BekropHoe npousseneHue

JIunelinbie HEpaBEHCTBA,
JUHEWHOE
IIPOrpaMMUPOBaHUE

JIuHeliHble HEPaBEHCTBA,
JIMHENHOE
[IPOrpaMMUPOBAHUE

10

AHaJINTHYECKUE METO/IbI
pacuéra yria Mexay




MMpSAMBIMHA B
MHOI'OIrpaHHHUKax

11

AHaIUTHYECKIE METOIBI
pacdéra yria Mexmay
INIOCKOCTSIMU B
MHOTOTPaHHHUKAX

12

dopmyJia pacCTOAHUS OT
TOYKH J0 MJIOCKOCTH B
KOOpAUHATaxX

13

HaxoxneHnue pacctosHui OT
TOYKH JI0 MJIOCKOCTH B KyOe

14

Haxoxnenue pacctossHui OT
TOYKH 10 INIOCKOCTH B
MPaBUJILHOM MUPaMHJIC

15

KonTponbhas pabota
"AHanuTHuecKas
reometpus"

16

CeueHust MHOTOIPaHHUKOB:
CTaHJapTHbIE
MHOTOI'PAaHHHUKHU

17

CeueHnst MHOTOI'paHHUKOB:
METOJ CJIEJI0B

18

CeueHnst MHOTOI'paHHUKOB:
CTaH/IapTHbIE IUIOCKOCTH,
HepeceYeHMsl IPSAMBIX U
IIJIOCKOCTEH




19

[TapamtensHble npsMbIe U
IUIOCKOCTH: NapaJulebHbIE
CeUeHMs

20

[TapamtenpHble npsMbIE U
IJIOCKOCTH: PACUET
OTHOIIIEHU I

21

[TapamienpHble npsMbIe U
IUIOCKOCTH: YIJIbI MEXKIY
CKpCIIUBAOIIUMHUCT
MpAMbIMHA

22

[TepnenauKynsApHbIE
IPSIMBIE U TJIOCKOCTH:
CTaHJIapTHHIE MaphI
NEPIEHUKYISPHBIX
IUIOCKOCTEN U MPSIMBIX,
CUMMETpUHN
MHOTOTPaHHHUKOB

23

[TepnieniukynsipHbIe
IPSIMBIE U TJIOCKOCTH:
TEOpeMa O TPex
HEPIEHIUKYIIpax

24

[TepnieniukynsipHbIE
HpsSMBbIE U TNIOCKOCTH:
BBIYUCIICHUS JUTUH B
MHOT'OI'paHHHMKaxX

25

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIbHUKOB,




(bOopMyITBI IS TUTOIIAICH,
COOOpaXkeHHsI TIOT00MS

26

[ToBTOpEHHUE: TUIOIIAAN
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TTOMIAACH,
COOOpakeHHs TIOT00MS

27

IloBTOpEHue: Iomanu
MHOT'OYTI'OJIbHUKOB,
(bopMyIIBI IS TUTOIACH,
CO00paxKeHusl MOA00uS

28

IInomann ceuennit
MHOTOIPAHHUKOB: IJIOIIAIU
MOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKECHUs
moa00us

29

[Imomtaau ceuenunit
MHOTOTPaHHHUKOB: TTIOIIA N
MOBEPXHOCTEH, pazpe3aHust
Ha 4acTH, COOOpaKeHUs
moao0ust

30

KonrponbHas pabora
"[loBTOpeHwue:
MHOT'OI'paHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

31

O0BéM Tena. O0beM
MPSIMOYTOJIBHOTO
napauielienumne1a




32

3amaun 06 yaBOCHUH Ky0a, O
KBajparype Ky0a; o
TPHUCEKIIMH yTiia

33

CrepeomeTpruecKue 3a1auH,
CBSI3aHHBIE C 00BEMOM
HNPSIMOYTOJIBHOIO
napasuieNienume 1a

34

[Tpuknanxele 3a1a4,
CBSI3aHHBIE C BHIYMCIICHUEM
00BbEMa IPSMOYTOJIBHOTO
napaJulesenunes1a

35

O06BEM npsMOi IPU3MBI

36

CrepeomeTpHuyeckue 3a1auy,
CBSI3aHHbBIE C BBIYUCIIEHUEM
00BEMOB MPSAMON TIPU3MBI

37

[Tpuxiagubie 3agauu,
CBSI3aHHBIE C 00BEMOM
MPSIMOM MPU3MBI

38

Brruucienne 005EMOB TeI ¢
MIOMOIIBIO OIIPEAETIEHHOTO
uHTerpana. OopEm
HAKJIOHHOM MPHU3MBI

39

Boruncnenne 005EMOB Tel ¢
MIOMOIIBIO OIIPEAETEHHOTO
unTerpana. Oobpém
TTUPAMH/TBI




40

dopmyna 06bEMa
nupaMuel. OTHOLIEHHE
00bEeMOB MUpaMHU/T ¢ 0OITUM
yTIIOM

41

®opmyna o6bpéMa
nupaMupl. OTHOLIEHHE
00bEMOB IMHUpPaMHU/T ¢ 00LITUM
yTIIOM

42

CrepeomeTpuuecKue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOM MPU3MBI

43

CrepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIE C 00bEMaMU
IMUupaMuibl

44

[TpuxnagHbie 3a1a4M 110
teme "OOBEMEI TET",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOH MPU3MBI

45

[Ipuknannsie 3a7a4u 110
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
TTUPAMHU/IBI

46

[Tpumenenue o0BEMOB.
Brruucnenne pacctosHUs 10
TUIOCKOCTH

47

KonTponbHas pabota




"O06bEéM MHOTOTpaHHHKA"

48

[unuuapuueckas
MOBEPXHOCTh, 00pa3yroIIne
UAJTAHIPUYECKON
MOBEPXHOCTHU

49

Humuuap. Ipsamon
KpyTOBOM LIMIUHJP.
I1nomans MOBEpXHOCTU
LUIMHAPA

50

Konnueckast moBepXHOCTb,
o0pa3yrome KOHHIeCKOn
nosepxHoctu. Konyc

51

Ceuenue koHyca
IUIOCKOCTBIO, MapajuieIbHON
IUIOCKOCTH OCHOBAHMSI

52

VY ceuéHHblil KOHYC.
N306paxeHne KOHyCOB U
yCEUEHHBIX KOHYCOB

53

ITnomans OOKOBOM
MMOBEPXHOCTHU U MOJTHON
MTOBEPXHOCTU KOHYyCa

54

[Tnomans 60x0BOI
MMOBEPXHOCTHU U MOJHON
MOBEPXHOCTH KOHYyCa

55

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeIbCTBO U




BBIYHUCJIICHUEC, ITIOCTPOCHUEM
CEYEHUI IIUIMHApPA, KOHyCa

CrepeomeTrpuueckue 3a1auu
Ha JTOKa3aTeIbCTBO

56 BBIYUCIICHHE, IOCTPOCHUEM
CEYEHUN IUIMHIpPA, KOHyCa

57 [Ipuknanneie 3a1a4u,
CBSI3aHHBIE C [IUITUHAPOM

58 [Tpuxmnagabie 3aqauu,
CBSI3aHHBIE C IUITUHAPOM

59 Cdepa u map
[Tepecedenue cdepsl u mapa

60 ¢ iockocTero. Kacanne
mapa u cepbl TNIOCKOCTHIO.
Bun u uzobpaxkenue mapa
[Tepeceuenwne chepsl u mapa

61 ¢ iockocTero. Kacanne
mapa u cepsl INIOCKOCTHIO.
Bun n uzo6paxkenue mapa
YpaBHenue chepsl.

62 [Tnomane cheps u eé
yacTen

63 Cummerpus chepsl 1 mapa

64 CrepeoMeTrpuueckue 3agadn

Ha A0Ka3aTCJIbCTBO U
BBIYMCJICHUC, CBA3aAHHBIC CO




chepoii u mapom,
MMOCTPOCHUEM MX CEUCHHI
IIJIOCKOCTBIO

65

CrepeomeTpuueckue 3aaauu
Ha JI0Ka3aTeIbCTBO U
BBIYUCJICHUEC, CBA3aHHBIC CO
chepoii u mapom,
MMOCTPOCHUEM MX CEUCHHI
TUTOCKOCTBIO

66

[Ipuknanneie 3agauu,
CBsA3aHHbIE CO chepoit u
mapom

67

[loBTOpEHME: OKPYKHOCTD
Ha IIJIOCKOCTH, BBIYUCICHUA
B OKPY>KHOCTH, CTaHAApTHbIE
moa00us

68

Paznuunbie KOMGI/IHaI_II/II/I TCII
BpallICHus U
MHOI'OIrpaHHHUKOB

69

3agaun o teme "Tena u
MOBEPXHOCTH BpalieHus"

70

3amaun o Teme "Tena u
MMOBEPXHOCTH BpalieHus"

71

Kontponbhas pabota "Tena
Y TIOBEPXHOCTH BpaLLCHU"

72

O6bém nunuHapa. Teopema




00 00BEMe npsMoro
HUIMHApPA

73

Brrancnenrne o0bEMOB Tel ¢
MIOMOIIBIO OIIPEAETIEHHOTO
unterpana. O0bsEM KoHyca

74

ITnoman 6OKOBOH U
IIOJIHOM ITIOBEPXHOCTHU
KOHYycCa

75

CrepeomMeTpHUeCKHUE 3a1a4H,
CBSI3aHHBIE C BBIYUCIEHUEM
00BEMOB IUITUH/IPA, KOHYCA

76

[Ipuknannsie 3a7a4u 110
TeMe "OO0BEMBI U ILIOMIAIN
noBepxHocTen ten"

77

O0béM 1mapa u mapoBOro
cekropa. Teopema 00
00béme mapa. [Lnomanp
cdepsl. CTepeoMeTpruecKre
3a/1a4M, CBSI3aHHBIE C
BBIYHCIIEHHEM 00bEMOB
Imapa, apoBOro CErMEHTa U
IIapOBOTO CEKTOpa

78

[TpuKkagHbIe 3a1a49M 110
teme "OO0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIapa
U TUIOMABI0 cephl.
COOTHOIICHUS MEXIY




IJTOIIA/ISIMU IOBEPXHOCTEN U
00BEMaMU ITOTOOHBIX TENT

79

[Tono6HbIe TEeNa B
MpOCTpaHCTBE. M3MeHeHne
00bEMa Mpu Mo100uu.
CrepeomeTpuuecKue 3a1a4m,
CBSI3aHHBIC C BHIYUCICHUEM
00BEMOB TEII U IUIOLIAAEH
ITOBEPXHOCTEN

80

Konrponbnas padora
"Ilnomaam mMOBEPXHOCTH U
00BEMBI KPYTJIbIX TET"

81

JIBU>KEeHHS IPOCTPAHCTBA.
OrobOpaxenus. JIBuxeHus u
paBeHcTBO (uryp. Obuue
CBOWCTBa JBH>)KECHUI

82

Bunp! nBuxeHuUit:
napajieabHbI epeHoc,
LEHTPAJIbHAS] CUMMETPUS,
3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOiL

83

[TpeoOpa3zoBanus moaoowus.
[Tpsimas u chepa Ditnepa

84

I'eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE JBUKEHUS

85

KonTponbHas pabota




"Bekrops! B mpocTpaHcTBe"

86

O6o6maroniee NOBTOPEHNE
11 moHsiTHI U METO/I0B
Kypca reomerpuu 1011
KJIACCOB, CUCTEMATU3ALIUS
sHanuii: "[lapamienbHOCT
MPSIMBIX U TIJIOCKOCTEN B
npocTpaHcTBe"

87

O6o6maroiiee NOBTOPEHNE
11 moHsiTHI U METO/I0B
Kypca reometpuu 1011
KJIACCOB, CUCTEMATU3ALIUS
3HaHui: "BekTopsl B
npocTpaHcTae”

88

Ob6o061aro1iee MOBTOPeHNE
11 moHsTHI U METO/I0B
Kypca reomerpuu 1011
KJIACCOB, CUCTEMATHU3aLIUSI
3HaHUU: "BekTopsl B
npocTpaHcTBe"

89

Ob6o06maroiee MOBTOPEHNE
11 moHsTHI U METO/I0B
Kypca reomerpuu 1011
KJIACCOB, CUCTEMATU3AIIHSI
3Hanuit: "O0beM
MHOIOTpaHHHKA"

90

Ob6o061aro1ee MOBTOpeHNE




11 moHsITHI 1 METOZTOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATU3ALIMS
3Hanuil: "O0beM
MHOTOTpaHHHUKA"

91

O6o6maroiiee NOBTOPEHNE
11 moHsTHI ¥ METO/I0B
Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3AIIHS
sgaguit: "Ilmomann
MMOBEPXHOCTU U 00BEMBI
KpyIJibIxX Ten"

92

O6o6mmaroiiee NOBTOPEHNE
11 moHsTHI ¥ METO/I0B
Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3AIIHS
sgaguit: "Ilnomaagn
MMOBEPXHOCTU U 00BEMBI
KpyJibIx Ten"

93

NtoroBast KOHTpoOJIbHAS
pabora

94

HToroBasi KOHTPOJIbHAS
pabora

95

[ToBTOpeHwue, 06001IeHUE U
CHCTeMaTH3aIlns 3HAHUH

96

Ucrtopus pazsurtus
CTEepEOMETPUU KaK HAyKu U




€€ poJIb B pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus pa3sutus
CTEpEOMETPUH KaK HAyKu U
€€ pPoJIb B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX
Y KOMIIbIOTEPHBIX
TEXHOJIOTHH

98

Hcropust pa3sutus
CTEpPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Hcropus pa3sutus
CTEPEOMETPUN KAK HAYKU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUN

100

Hcropust pa3sutus
CTEpPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX
U KOMIBbIOTEPHBIX




TEXHOJIOTUN

101

Hcropust pa3sutus
CTEpPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

HcTopus pa3BuTHs
CTEpEOMETPUU KaK HAyKU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

* Maremaruka: anredpa U Hayajaa MaTeMaTUYECKOro aHaJIn3a, FeOMETPHSL.
Anrebpa 1 Havasla MaTemMaTuyeckoro ananusa, 11 knacce/ Konsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkiimoHepHoe 00IIECTBO
«3marensctBo «lIpocBemenue»

Marematuka: anredpa u Hayajga MaTEMaTHYECKOTO aHaliu3a, reometpusi, 10
knacc / Konsrun FO.M., TkaueBa M.B., ®enoposa H.E. u n1p. AkunonepHoe

obmectBo " M3narennsctBo " IIpocBenienue".

METOIUYECKUE MATEPUAJIBI 1JISI YUUTEJIA

KHUTA JIJIs1 yUUTeNsl K ydeOHMKy MartemaTuka: anredpa u Hadaia
MaTteMaTudeckoro ananusa, reometpus, 10 kinacc / Konsirun FO.M., Tkauesa
M.B., ®enopora H.E. u ap. AkiimonepHoe oOuiectBo " M3narenbcTBo

"IIpoceemienne"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET






