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MNOACHUTEJIBHASA 3AIINCKA

FeomeTpus ABNSeTCA OAHMM M3 6a30BbIX KYPCOB Ha YPOBHE CPefHero
o6bLlero obpa3oBaHNs, TaK Kak 06ecrneymBaeT BO3MOXHOCTb U3YUYeHUS ANCLUNINH
eCTECTBEHHO-Hay4YHOW HanpaB/fIeHHOCTU M MpPeAMETOB TYMaHWUTApHOIO LMKIa.
[MOCKONMbKY ~ /IOTMYECKOe  MbllifeHne,  (hopMupyemMoe  Mpu U3YYEHUU
06yyatoLLMMUCS MOHATUMAHBIX OCHOB reOMeTpUW, NPU [oKa3aTeNbCTBe TEOPEM U
MOCTPOEHUN LEMOYKN NIOFMYECKUX YTBEPXKAEHWUIA MPU PELLEHNN TeOMETPUYECKMX
3afja4y, YMeHWe BblABMAraTb W ONpoBepratb rUMOTe3bl HEMoCpPeACcTBEHHO
MCMOMb3YHTCA MPU PeLleHnn 3aaay ecTeCTBEeHHO-HaYYHOro UMKIa, B YaCTHOCTM
(hn3myeckmx 3agau.

Llenb ocBOEHMsA nporpaMMbl Y4e6HOro Kypca «lFeometpusi» Ha yriny61éHHOM
YPOBHE ~— pasBUTME WHAMBUAYaA/bHbLIX CrOCOOGHOCTENM OOy4arowmxes npu
N3y4YeHUW TreoMeTPUn, Kak COCTaB/IstoLLLEN NpeaMeTHON obnacTn «MaTtemaTrKka u
NHQopMaTUKa»  yepe3  obecreyeHMe  BO3MOXHOCTW  MPUOBPETEHUS  U”
NCMONMb30BaHNA 60nee  rNYyOOKUX TFeOMETPUYECKUX 3HAHWM W LelCTBUMN,
cneun@uyYHbIX reoMeTpumn, U HeOOXOANMBIX A8 YCMELHOro nNPoMecCcMoHa/IbHOro
06pa3oBaHKs, CBA3AHHOMO C UCMO/b30BaHNEM MaTeEMATUKN.

MpUOpPUTETHLIMX 33fa4amy Kypca FeoMeTpum Ha Yrny61éHHOM YPOBHE,
PacLLUMpPAIOLLMMUN N YCUNNBAIOLLMMUN KYPC 6a30BOr0 YPOBHS, SABNAKOTCH:

pacluMpeHne NpeacTaBneHns 0 reOMETPUM Kak YacTh MUPOBOW KyMbTypbl U
(hopMMpOBaHMEe 0CO3HAHNA B3aMMOCBA3M FEOMETPUM C OKPYXKatoLLLMM MUPOM:;

(hopMUpOBaHME MPeACTaBNEHNS O MNPOCTPAHCTBEHHbIX QUrypax Kak o
BaXXHEMLLIMX MaTeMaTUYECKMX MOAENAX, MO3BOMAIOLWMX OMUCbIBaTb N M3y4aTb
pasHble AB/IEHNA OKPYXKatoLLEro Mupa, 3HaHm1e NOHATUIAHOIO annapaTa no pasgeny
«CTepeoMeTpus» y4ebHOro Kypca reomeTpuu;

(hopMUpOBaHME  YMEHWA  BMafeTb  OCHOBHbIMW  MOHATUAMWU O
MPOCTPAHCTBEHHBbIX (Urypax M WX OCHOBHbIMW CBOWCTBAMW, 3HaHME TEOPEM,
(hopMyn U yMeHUe UX MPUMEHSATb, YMEHUS [0KasblBaTb TEOPeMbl U HaXOAWTb
HeCTaHapTHble CNOCOO6bLI PeLleHns 3aaay;

(hopMMpOBaHMe YMEHWNA pPacro3HaBaTb Ha YepTeXkax, MOAENsSX U B peaslbHOM
MWPE MHOTOrpaHHWKM W Tena BpalleHWs, KOHCTPYMpOBaTb reOMeTpUYecKue
MoAenu;

(hopMMpOBaHMe MOHUMaHUA BO3MOXHOCTW aKCMOMATUYECKOro MOCTPOEHUS
MaTemaTU4eckmx Teopwuil, (hopMMpoBaHME MOHMMaHWUS POSIN aKCUOMATUKWN Mpu
MPOBEAEHNN PaCCYXXAEHWIA;

(hbopMUpOBaHMe YMEeHUS BfageTb MeTofaMu [0Ka3aTe/bCTB UM aJirOpUTMOB
PELUeHMs,, YMEHNA UX NPUMEHSTb, MPOBOAUTL AOKa3aTeslbHble PacCyXAeHUs B
X0[le PELLEHNS CTEPEOMETPUYECKMX 3aa4 U 3aay C MPaKTUYECKUM COepPXKaHUeM,
(hopMMpoBaHMe  MpPeAcTaBNeHMs O  HeobXoAUMOCTM  AOKas3aTe/lbCTB  Mpu



060CHOBaHMM MaTeEMaTUYECKMX YTBEPXKAEHNIA 1N PONIN aKCUOMATVKN B MPOBEAEHNM
AefyKTUBHbIX PacCy>KaeHWi;

pasBUTME W COBEPLUEHCTBOBAHME WHTENNEKTYa/IbHbIX U TBOPYECKMX
CMOCOOHOCTEN 06yYaroLLMXCs, NO3HaBATeIbHON aKTMBHOCTW, MUCCef0BaTeIbCKMX
YMEHWIA, KPUTUYHOCTU MbILLSIEHNS, UHTEpPeca K U3YUYeHUIO reoMeTpuu;

(hopMupoBaHMe (YHKLUMOHA/IbHOW TPaMOTHOCTW, PeNieBaHTHOW FeOMETPUMN:
YMeHUs pacrno3HaBaTb MPOSABEHNA TEOMETPUYECKUX MMOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX XXM3HEHHBIX CUTYyaUUAX WU Npu U3yYeHUn Apyrux
yyebHbIX  MNpPeAMETOB, MNPOSAB/IEHUA  3aBUCMMOCTEM U 3aKOHOMEPHOCTEMN,
MOZENNPOBaHNA peaibHbIX CUTyauuid, UCCNefoBaHUA MOCTPOEHHBbIX MOZeNen,
NHTeprpeTawmmn Noy4YeHHbIX pe3ynbTaTos.

OCHOBHbIMK COfiePXKaTeNIbHbIMU JIMHUAMU Y4eBHOro Kypca «leomeTpus» B
10-11 «knaccax aBngawTCca:  «[lpaMble M MOCKOCTM B MPOCTPAHCTBE»,
«MHororpaHHukn», «Tena BpaweHua», «BekTopbl W  KOOpAMHATbI B
MPOCTPaHCTBe», «[ABMKEHNA B MPOCTPAHCTBE».

CdopmynupoBaHHoe Bo PIrOC COO TpeboBaHWE «yMeTb OMEPUPOBATb
MOHATUAMM», PeneBaHTHbIMM TEOMETPUM Ha Yrny6/EHHOM YpPOBHE 00y4YeHMst B
10-11 knaccax, OTHOCUTCA KO BCeM CofepKaTe/ibHbIM IMHUAM y4ebHOro Kypca, a
(hopmMMpoBaHMe  NIOTUYECKUX  YMEHWIA  pacnpefenseTca He TO/bKO MO
cofepykartesibHbIM IMHUAM, HO 1 Mo rogam obyyeHuns. CogepxxaHne obpasoBaHus,
COOTBETCTBYIOLLEE NPeAMETHbIM pe3yfbTaTaM 0CBOeHUs PefepasibHOW paboyel
nporpamMmbl, pacnpefenéHHbIM Mo rogam 00Yy4YeHWs, CTPYKTYPMPOBaHO TaKUM
06pa3om, 4YTobObl KO BCEM OCHOBHbIM, NPUHLMMMaNLHLIM BOMpocaM 06yyaroLmecs
obpawianMcb  HeOLHOKpPaTHO. 3TO  MO3BOMSAET  OpraHn3oBaTb  OBfaJeHue
reoMeTPUYECKUMU NOHATMSMU 1 HaBbIKamMy Moc/iefioBaTe/lbHO U NOCTynaTesbHO, C
CO6/0AeHNEM MPUHLMNA NPEEMCTBEHHOCTH, @ HOBbIE 3HAHUA BK/HOYATb B 06LLYHO
CUCTEMY FEOMETPUYECKUX MPeACTaBeHNIA 06yyatoWmMxcs, pacumpsas n yrnyonsas
eé, 00pasys NPoYHble MHOXECTBEHHbIE CBA3W.

Mepexop K N3y4eHUIo reoMeTpumn Ha yriy6/1éHHOM YPOBHE NO3BOJIAET:

cosgatb  ycnosus  And  audpepeHumaumm  00y4veHMs,  MOCTPOEHUS
NHAMBUAYA/IbHBLIX — 00pa3oBaTe/lbHbIX  NporpamM, o6ecneuntb  Yrnyo6néHHoe
M3y4eHne reomMeTpumM Kak cocTaBnstoLein yuebHoro npegmeta «MateMaTukay;

MOArOTOBUTbL O0OYYAKOLMXCA K MPOAO/DKEHUIO M3YYEeHUA MaTeMaTuku C
Y4éTOM BblOGOpa 6yayLlleir npodeccumn, obecreyunBas MPEEMCTBEHHOCTb MeEXAY
06LLMM 1 NPOECCMOHA/IbHBIM 06pa30BaHNEM.

Ha wu3ydeHne y4yebHOro Kypca «[eomeTpus» Ha Yrny6néHHOM YpOBHe
otBoamTca 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102
yaca (3 yaca B Hefento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

HpﬂMble H IVIOCKOCTHA B IPOCTPAHCTBE

OCHOBHble  MOHATUA  CTepeomeTpuW. Touka, npamas,  MNJOCKOCTb,
npocTpaHcTBO. [loHATME 06 akcMomaTMyecKOM MMOCTPOEHUN CTEPeOMETPUMN:
aKCUOMbI CTEPEOMETPUM N CNELCTBUSA U3 HUX.

B3aumHOe pacnofnioxxeHne MpAMbIX B MPOCTPAHCTBE: MepeceKaroLmecs,
napaninenbHble W CKpewmBarolimecs npavble. [MpU3HaKM  CKpeLLmBatoLLMXCA
npaMbIX. MapanieslbHOCTb NPAMBIX U NIOCKOCTEN B MPOCTPAHCTBE: NapasisiefibHble
MpsMble B NPOCTPaHCTBE, Napa/lie/IbHOCTb TPEX MPAMbIX, NapannenbHOCTb NPAMOM
M nnockocTu. [llapannenbHoe M UEeHTpaibHOE MPOEKTUPOBaHME, U306paKeHMe
(uryp. OCHOBHble CBOWCTBa Mapan/eflbHOro MpoeKTUpoBaHus. K3obpaxeHne
(uryp B napasinenbHoin NPoeKunn. Yrnbl ¢ COHanpaB/ieHHbIMU CTOPOHAMW, YroJ
MeXay NpAMbIMW B NPOCTpaHCTBe. MapansieslbHOCTb NIOCKOCTER: napannenbHble
MNOCKOCTMU, CBOICTBa napannenbHbIX MNOCKOCTEN. MpocTeLumne
MPOCTPaHCTBEHHbIE  (Urypbl Ha MIOCKOCTW: TeTpasap, napannenenunes,
MOCTPOEHNE CEUYEHNIA.

MeprneHAMKYNAPHOCTL MPAMOIA U MOCKOCTU: NeprneHAnKyNsapHble npsMble B
MPOCTPaHCTBe, MpsAMble NapafiefibHble U MeprneHauKynspHble K MNI0CKOCTH,
MNpU3HaK NeprneHanKyNsapHOCTM NPsSMOM WM NIOCKOCTW, Teopema O MNpsSMOMN
nepneHANKYNApHOWM MNOCKOCTMW. OpToroHanbHoe MPOEKTMPOBaHMe.
MepneHANKYNAP M HaK/IOHHbIE: PacCTOsHME OT TOYKW [0 MOCKOCTH, PaccTosiHMe
OT MpPAMOA [0  MNJIOCKOCTW,  Mpoekums  urypbl  Ha  MNOCKOCTb.
MeprneHAMKYNAPHOCTL  MJIOCKOCTEN:  NPU3HAK  MeprneHauKyNsapHOCT  [ABYX
MNOCKOCTel. TeopemMa 0 TPEX neprieHANKynapax.

Yrnbl B NPOCTPaHCTBE: Yron Mexay MpsamMoin 1 naoCKOCTbH, ABYrpPaHHbIN
Yrofl, IMHENHbIN yron ABYrpaHHOro yrna. TPEXrpaHHbIA U MHOFOrpaHHbIe Yribl.
CBolicTBa MNOCKUX Yr/I0OB MHOrorpaHHoro yrna. CBOWCTBa MN/IOCKUX W
[BYIPaHHbIX YrioB TPEXrpaHHOro yrna. TeopeMbl KOCMHYCOB W CUHYCOB [A/14
TPEXTPaHHOIO yrna.

MHororpaHHuKH

Buabl MHOrorpaHHuMKOB, pa3BépTKa MHOrorpaHHuka. lpusma: n-yronbHas
npu3ma, npsMas 1 Hak/IoHHas NpPU3Mbl, 60KOBas M MOJHAsA MOBEPXHOCTb MPU3MBI,
Mapannenenuned, NPSMOYrO/bHbIA  Napannenenunes W  ero  CBOWCTBA.
KpaTyaillume nyTM Ha MNOBEPXHOCTM MHOrorpaHHuMka. Teopema Jiinepa.
MpocTpaHCcTBEHHasa Teopema [Mudparopa. lMupammpa: n-yronbHas nupammaa,
NpaBuibHas U YyceyéHHad nupamuibl. CBoilcTBa pébep M OOKOBbLIX TpaHeit
npasuibHOW nNupamuibl. [paBuibHbIE MHOFOrPaHHWKW: MpaBWibHas MnpusMa u



NpaBWbHas MupaMuaa, NpaBW/bHas TPeYrofibHas nupamuga W MpaBUbHbIN
TeTpasap, Ky6. [pefcTaBneHve O MpaBWIbHLIX MHOFOrpPaHHMKax: OKTasap,
L0AeKasap Y NKocasap.

BbluncneHne 371eMEHTOB  MHOrOrpaHHWKOB: pébpa, [AuaroHanu, Yribl.
Mnowaab GOKOBOM MOBEPXHOCTU W TMOMHON MOBEPXHOCTU MNPAMOA NPU3MbI,
nnowanb OCHOBaHM, Teopema O OOKOBOW MOBEPXHOCTU MNPAMON NPU3MbI.
Mnowaab 6GOKOBOWM MNOBEPXHOCTM W MOBEPXHOCTU MPaBW/IbHOW Nupamngpl,
Teopema 0 M/0LaAn YCeYEHHON nupamnzpl.

CuUMMeTpMs B NPOCTPaHCTBE. JNIEMEHTbl  CUMMETPUM  MPaBU/IbHbIX
MHOIOrpaHHMKoB. CuUMMeTpUs B NPaBU/bHOM MHOFOrpaHHUKe: CUMMETPUS
napannenenunega, CUMMETPUA MNPaBU/bHbIX MPU3M, CUMMETPUS MNPaBWIbHOM
nupamngpl.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

MMOHATMA: BEKTOP B MPOCTPAHCTBE, HY/EBOW BEKTOP, AJ/IMHA HEHYNeBOro
BEKTOpa, BEKTOPbl KOJM/IMHEaPHble, COHarnpaB/eHHblE W MPOTUBOMOMOXKHO
Hanpas/ieHHble BEKTOPbI. PaBeHCTBO BEKTOPOB. [1eCTBIA C BEKTOPaMU: CMOXKEHME
M BbluMTaHME BEKTOPOB, CyMMa HECKO/IbKMX BEKTOPOB, YMHOXKEHME BeEKTOpa Ha
yncno. CBOWMCTBaA CNOXeHNA BEKTOPOB. CBOMCTBa YMHOXEHMWSI BEKTOpa Ha 4mcho.
MMoHATME KOMMaHapHble BeKTOpbl. MMpu3HaK KOMMIaHapHOCTU TPEX BEKTOPOB.
MpaBuno napannenenvnesa. Teopema O pPas3fiOKEHUM BeKTopa MO  TPEM
HEKOMMNaHapHbIM  BekTopaMm.  [lpsimMoyronbHas  cuCTEMa  KoopAuHaT B
npocTpaHcTBe. KoopamHaTbl BekTopa. CBsisb MeXAy KoOopAMHaTamu BeKTopa U
KoOpAuMHaTaMu ToYeK. YTon Mexpay BekTopamu. CKanspHoe npousseeHune
BEKTOpPOB.

11 KIIACC

Tesia Bpamenus

MMoOHATMA:  UMNMHAPUYECKAs MOBEPXHOCTb, KOHMYeCKasd MOBEPXHOCTb,
chepmyeckas MOBEPXHOCTb, 06pasytoliMe MOBEPXHOCTEN. Tena BpaLleHWs:
UMAVHAP, KOHYC, YCEeYéHHbIA KOHYC, ctepa, Lwap. B3avMHOe pacnonoxxeHue
cpepbl M MIOCKOCTW, KacaTe/lbHast MAOCKOCTb K cepe. W3obpaxeHue Ten
BpAaLLeHNs Ha MI0CKOCTU. Pa3BépTKa umnnHapa n KoHyca. CUMMETpUs cdepbl 1
Lapa.

O6béM. OcHOBHble CBOCTBa 00bEMOB Tenl. Teopema 06 06béMe
NPSAMOYro/IbHOrO Napanfienienunesa W cneacteus u3 Heé. O6BLEM npaAMor K
HaK/IOHHOW NPWU3MbI, UMAUHAPA, NupaMuibl U KoHyca. O6bEM Luapa U LIapoBoro
CermMeHTa.

KombuHauum Ten BpalleHus M MHOrorpaHHuMKoB. [Mpu3ma, BnucaHHas B
UMNUHAP, OnucaHHas OKo/o uunuvHapa. [lepeceyeHve ciepbl U wapa c
M10CKOCTLI0. KacaHue wapa u cdepbl MAOCKOCTbIO. [MOHATME MHOrorpaHHuKa,



OMMCAHHOr0 OKOJI0 C(iepbl, C(epbl, BMMUCAHHONW B MHOFOrPaHHUK WAN Teno
BpaLLeHus.

Mnowaib NOBEPXHOCTM UWIMHAPA, KOHYCa, niowaib cgepbl U eé yacTeil.
Mopobre B npocTpaHcTBe. OTHOLWLEHWEe O06BLEMOB, MNOLWIAAE MNOBEPXHOCTEN
nogo6HbIX uryp. lNpeobpasoBaHve Mogobus, romoTeTus. PelueHue 3afgad Ha
MIOCKOCTU C UCMO/Ib30BAHNEM CTEPEOMETPUYECKUX METOAOB.

[MoCcTpoeHMe CeveHNin MHOTOrpaHHMKOB U Te/ BPaLeHWs: CeYeHns umnmHapa
(mapannenbHO M NEPNeHAMKYNAPHO OCW), CeYeHWs KOHyca (MmapaefibHble
OCHOBaHMIO 1 NPOXOAALLME Yepes BEPLUNHY), CEYeHUS Lwapa, METOAbl MOCTPOEHMS
CeYeHWin: MeTof CnefoB, METOL BHYTPEHHEro MPOEKTUPOBaHMUSA, MeTOo[, NepeHoca
CeKyLLEen NI0CKOCTN.

BeKTOpLI U KOOPAMHATHI B IPOCTPAHCTBE

BekTopbl B npocTpaHcTBe. Onepaunn Hag BekTopamu. BeKTopHoe
YMHOXeHMe BeKTOpoB. CBOWCTBA BEKTOPHOI0 YMHOXeHWs. [MpsMOyronbHas
cucTeMa KoopAauHaT B NpocTpaHcTBe. KoopavHaThl BeKTopa. PasnoxeHve BeKTOpa
no 6asucy. KoopAuMHATHO-BEKTOPHbLIA METOA MNpU pPeLUeHMU TeOMETPUYECKMX
3ajau.

J{BUKeHNs B IPOCTPAHCTBE

[BmxKeHna npocTtpaHcTBa. OTOOpaXkeHUs. [BMXKEHUA WU PaBEHCTBO (UTyp.
O6bwpme cBONCTBa [ABWMXKEHWWA. Buabl ABWKEHWA: nNapainenbHblii  NepeHoc,
LleHTpa/lbHass CUMMETPUSA, 3epKasibHasd CUMMETPUS, MOBOPOT BOKPYr MPSIMOMN.
MpeobpaszoBaHus nNogobus. Mpsmas u cgepa iinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

CPOPMMPOBAHHOCTb rPaXKAAHCKOM NO3nLmK 00yHatoLerocs Kak akTMBHOIO U
OTBETCTBEHHOIN0  4/leHa  poccuilckoro  obulecTBa,  MpefcTaB/ieHMe o
mMaTeMaTUYecKMX OCHOBax (YHKLUMOHUPOBAHWUA Pas3/IMUHbIX CTPYKTYP, SBNEHUMN,
npouefyp rpaxgaHcKoro oobulectsa (BblOOPbI, ONPOCbI W APYroe), YMmeHwue
B3aMMO/EeNCTBOBaTb C COUMA/IbHbIMWU WHCTUTYTaMWU B COOTBETCTBUM C WX
(OYHKUMAMU N HA3HAYEHWEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

ChOpMMPOBAHHOCTb POCCUICKOW FPaXKAaHCKON MAEHTUYHOCTU, YBAXKEHMS K
MPOLUIOMY N HACTOSALEMY POCCUACKOW MaTeMaTWKuW, LleHHOCTHOE OTHOLLEHME K
AOCTUDKEHUSIM POCCUMCKMX MaTEMATUKOB N POCCUMCKON MaTeMaTUYECKOW LLIKO/bI,
NCMOMb30BaHNe 3TUX [OCTMXKEHUIA B [PYrvUx Haykax, TEXHOMOrusx, cgepax
39KOHOMWUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

0CO3HaHWe AYXOBHbIX LeHHOCTEN POCCUICKONo Hapoga, ChopMUPOBaHHOCTb
HPaBCTBEHHOIO0 CO3HAHWUA, 3TUYECKOro NOBEAEHUS, CBA3aHHOIO C MPakKTUYeCKUM
MPUMEHEHNEM [OOCTMXKEHUA HayKU W [eAaTeNbHOCTbIO YYEHOro, 0CO3HaHue
NNYHOT O BKMazda B MOCTPOEHME YCTOMUNBOrO GYayLLEro;

4) hcTeTHYeCcKOe BOCIIUTAHME:

3CTETUYECKOE OTHOLUEHWE K MUpY, BK/KOYas 3CTETUKY MaTeMaTUYecKmX
3aKOHOMEPHOCTEN, 00BEKTOB, 3afad, PeLleHniA, PacCy>XaeHuni1, BOCIPUUMUNBOCTb
K MaTeMaTU4YeCcKUM acnekTam pas/iniHbIX BUAOB UCKYCCTBA,;

5) puzuveckoe BoCIUTAHME:

COPMMPOBAHHOCTb  YMEHUS MPUMEHATb  MaTeMaTU4yeckue 3HaHUS B
NHTepecax 340p0BOro 1 6e30nacHOro 06pasa »KM3Hu, OTBETCTBEHHOE OTHOLLUEHME K
CBOEMY 3[10pOBbHO (3[40POBOE NMUTaHWE, COanaHCUPOBAHHBIA PEXUM 3aHATUA W
OTAbIXa, PerynsapHas (msmyeckas akTMBHOCTb), (PU3NYECKOe COBEPLUEHCTBOBaHME
PV 3aHATUAX CNOPTUBHO-030POBUTENbHON AeATENIbHOCTLIO;

6) TpyaoBOe BOCIMTAHHE:

FrOTOBHOCTb K TPyAy, OCO3HaHWe LEHHOCTU TPYyLoMobus, WHTEpec K
pas3inyHbIM  cthepaM  NPOJECCUOHANIbHON  AeATEeNIbHOCTW,  CBSI3aHHbIM  C
MaTemMaTuKoM N eé NPUIOXKEHUAMU, YMEHVEe COBepLlaTb OCO3HaHHbIN BbIGOP
Oyaywiein npodgeccuM U peasiv3oBbiBaTb COOCTBEHHbLIE KM3HEHHble M/iaHbl,
FrOTOBHOCTb W CMOCOOHOCTb K MaTeMaTtuyeckomy  00pasoBaHUIO U



camoo0pa3oBaHMIO Ha MPOTSHXKEHUN BCEM >KM3HW, TOTOBHOCTb K aKTUBHOMY
Y4aCTUIO B PELLIEHMM NPaKTUYECKMX 3afa4 MaTeMaTUUYECKON HarpaBieHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

COPMMPOBAHHOCTb  3KOMIOFMYECKOM  KYNbTypbl, MOHMMaHWE  B/IMSHUS
COLManbHO-3KOHOMMUYECKMX MPOLECCOB Ha COCTOSIHME MPUPOAHON 1 COLMabHON
Cpe/ibl, 0CO3HaHWe rN06abHOr0 XapakTepa 3KOM0rMyYecKnx Npob/iem, opueHTaLums
Ha MNPUMEHEHME MaTeMaTUYeCKMX 3HaHWM ANa pelleHus 3adad B 06nacTu
OKpY)KaloLLle cpefpbl, MNJaHUPOBaHWE MOCTYMNKOB WM OLEHKN KX BO3MOXHbIX
MocneACcTBUIA NS OKPY>XKatoLLERN cpefbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

ChOPMMPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLLEN0 COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HayKW U OOLLUECTBEHHOW  NPaKTUKK,  MOHUMaHue
MaTeMaTUYeCKOM HayKM KaK cdepbl 4e/loBeYECKOW [AesTeNbHOCTW, 3TanoB eé
pasBUTUA M 3HAYMMOCTM [N pPasBUTMA LUUBWUIU3ALMW, OBNafeHue A3bIKOM
MaTeMaTMKN N MaTeEMaTMUYECKOW KynbTYpoW KaK CPefCTBOM MO3HaHUA Mupa,
FOTOBHOCTb OCYLLECTB/ATL MPOEKTHYHO W UCC/eA0BaTe/bCKY [eATe/IbHOCTb
NHANBWOYaNbHO U B Tpynne.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble JjornyecKkue 1eMCTBUSA:

BbISBNISATb N XapaKTepu3oBaTb CYLLECTBEHHble MPU3HAKM MaTeMaTUYeCKmX
OObEKTOB, MOHATUA,  OTHOLUEHWI  MeXay  MOHATMAMKM,  (POPMYMPOBaTb
onpeaeneHns MOHATUIA, yCTaHaBNMBATb CYLLECTBEHHbIN MPU3HaK KnaccuguKkawmu,
OCHOBaHWA 4/ 0606LLEHUNA N CPABHEHUS, KpUTEPUK NMPOBOAMMOIO aHan3a;

BOCNpUHMMATb,  (hOPMyNMpoBaTb M NpPeobpas3oBbiBaTb  CYXKAEHUS:
YTBEPAUTENbHbIE U OTPULATESIbHbIE, eAMHNYHbIE, YACTHbIE U 06LLME, YC/IOBHbIE;

BbISIBNISITb MaTemMaTUyeCK/e 3aKOHOMEPHOCTK, B3aMOCBS3M 1 NPOTMUBOPEUNs
B (hakTax, AaHHbIX, HABGMIOLEHNAX W YTBEPXKAEHUAX, Mpegnaratb KpUTepun Ons
BbISIB/IEHUS1 3aKOHOMEPHOCTEN 1 MPOTUBOPEUNIA;

Aenatb BbIBOAbI C WCMO/Ib30BAHMEM 3aKOHOB J/IOTVMIKW, AEAYKTUBHBLIX U
NHAYKTUBHBIX YMO3aK/NHOUEHWI, YMO3aK/IHOUEeHWIA N0 aHaornu;

MPOBOAUTL CAMOCTOSATENbHO A0Ka3aTe/lbCTBa MaTEMATUYECKMNX YTBEPXKAEHNI
(MpAMble 1 OT NPOTUBHOTIO), BbICTPaMBaTb apryMeHTaumIo, NPMBOAUTL NPUMEPBI U
KOHTPMpuYMepbl, 060CHOBbIBaTb COOCTBEHHbIE CY>KAEHNSA 1 BbIBOAbI;

BbIGMpaTb CMoco6 pelleHns y4vebHOM 3agaum (CpaBHMBATb HECKO/bKO
BapUaHTOB  pelleHWss, BbloMpaTb  Hambonee  NOAXOAAWMA € YYETOM
CaMOCTOATE/IbHO BbIAENEHHbIX KPUTEPUEB).

ba3oBble nccienoBare/ibCKue 1eiiCTBUSA:



MCMO/Mb30BaTb BOMPOCbl KaK WCC/eA0BaTe/lbCKNM UHCTPYMEHT MO3HAHMS,
(hopmynupoBaTb  BOMPOCLI,  (MKCUpYIOLLME  MPOTMBOpPeYne,  Mpobemy,
yCTaHaB/MBaTb MUCKOMOe M [aHHOe, (popMMpoBaTh rMnoTesy, aprymeHTUpoBaTtb
CBOKO MO3MLMIO, MHEHWE;

MPOBOAUTL CAMOCTOATE/IbHO CMJ/IaHUPOBaHHbIN 3KCMEPUMEHT, 1CCe0BaHMe
M0 YCTaHOB/IEHNIO OCOBEHHOCTE MaTeMaTUYecKoro 06bekTa, fABneHus, npoLecca,
BbISIB/IEHWIO 3aBUCKMMOCTEN MeXay 06beKTaMu, ABEHUAMMN, NpoLieccamu;

CaMOCTOATE/IbHO (POPMYNNPOBaTb 0606LLEHNA M BbIBOAbI MO pe3ynbTaTam
NPOBeAEHHOro  HabNIOAEHUs,  UCCNefoBaHUSA,  OLeHMBaTb  [OCTOBEPHOCTb
MOJTyYeHHbIX Pe3y/bTaToB, BbIBOAOB U 0600LLEHNIA;

MPOrHO3MpoBaTb BO3MOXHOE pas3BUTME MpoLecca, a Takke BblABUraTb
MPesAnosIOXKeHNA 0 ero PasBUTUM B HOBbIX YCIOBUSIX.

Pabora c nndopmanmueii:

BbISIBNATb AeUUMTLI MH(OPMaLUK, AaHHbIX, HEOOXOAUMBIX /1 OTBeTa Ha
BOMPOC W1 AN peLleHns 3afaum;

BbIGMpaTb MH(OPMALMIO U3 UCTOUYHMKOB Pas3/IMYHbIX TUMOB, aHa/IM3MPOBATb,
CUCTEMATU3NPOBaTb M MHTEPNPETUPOBaTb MHMOPMAaLMIO Pa3INYHbLIX BUAOB U
(hopM NpeacTaBeHNs;

CTPYKTYpUpOBaTL MH(OpMaLMIo, MNpeacTaBaTb eé B pas/NMyHbIX (hopmax,
WNNOCTPUPOBATh rpatinyecku;

oLeHMBaTb HaaEé>XHOCTb MHopMaLum no CaMOCTOATE/IbHO
COPMYNMPOBaHHLIM KPUTEPUAM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCMPUHMMATb 1 OPMYNNPOBATb CYXKAEHWS B COOTBETCTBUM C YCNIOBUSIMU U
LensMn o6LleHns, SCHO, TOYHO, FPaMOTHO BbIpaXaTb CBOK TOUKY 3PEHUS B
YCTHbIX N TMUCbMEHHbIX TEKCTaX, AaBaTb MNOACHEHWA MO XOA4Y PeLeHUA 3afaydi,
KOMMEHTMNPOBATb I'IOﬂyl-IEHHbII7I pe3ynbTaT,

B X0fle 006CY>XAeHNs 3a[aBaTb BOMPOCHLI MO CYLUECTBY 06CY>XAAeMOIn TeMb,
Npo6nemMbl, pellaemoi 3afauyn, BbICKasblBaTb WAEW, HaALENEHHbIE Ha MOUCK
PeLLeHNs, COMOCTaBNATb CBOM CY)XXAEHUS C CY)XXAEHUAMU [PYrux YYacTHUKOB
ananora, 06HapyXXuBaTb pasniMyne U CXOACTBO MO3ULMIA, B KOPPEKTHON hopme
(hopMynMpoBaTh pa3HOrnacus, CBON BO3PaXKEHWS;

NpeAcTaBNATb pPe3ynbTaTbl PELUEHMS 3a4a4vm, SKCNEePUMEHTa, UCCef0oBaHNs,
MPOEeKTa, CamMOCTOATENIbHO BbIGUpaTh (hopMaT BbICTYMNEHUA C YYETOM 3adad
Mpe3eHTaLMmn 1 0CO6EHHOCTEN ayaAUTOPUN.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBNATb M/1aH, aITOPUTM peLleHns 3a4a4n, BblIbUpaTb Crocob peLleHus C
YUYETOM MMEIOLLMXCS PECYPCOB N COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaThb
N KOPPEKTUPOBATb BapnaHTbl PeLLeHNiA ¢ yYETOM HOBOW MH(opMaLmK,

CaMOKOHTPOJIb, 3MOHHOHaHbeIﬁ HHTCJJICKT:

BMafleTb  HaBblkaMW  MO3HaBaTeNlbHOM  pepieKCUM  KaK  OCO3HaHWA
COBEpPLUAEMbIX LENCTBUA M MbICUTENbHBIX MPOLECCOB, UX Pe3y/bTaToB, B/AAETb
crocobamy CamOnpoBEPKW, CaMOKOHTPO/A npolecca M pesynbTata peLleHus
MaTeMaTMYeCcKOn 3aaun;

npeasuaeTb TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTb MPU PeLleHnn 3a4aduu,
BHOCUTb KOPPEKTVBbI B eATe/IbHOCTb Ha OCHOBE HOBbIX 06CTOATE/NBCTB, AaHHbIX,
HaleHHbIX OLIMOOK, BbISIBMIEHHbIX TPYAHOCTEN;

OLleHMBaTb COOTBETCTBME pe3y/ibTara Len 1 YCNoBUAM, 00BACHATb NPUUNHBI
LOCTVKEHUS UM HEeAOCTVKEHUS pe3ynibTaToB [AeATeNbHOCTM, HaXOAWUTb OLLUMOKY,
[iaBaTb OLEHKY MProbpeTEHHOMY ONbITY.

CoBMecTHASI 1€ATEJIbHOCTD:

MOHMMATb M UCMOMb30BaTb MPEnMyLLEeCTBA KOMaHAHON M UHANBUAYA/IbHOM
paboTbl MpU  pewleHUM y4debHbIX 3aga4y, MpPUHMMATL Leflb  COBMECTHOWM
[eATeNIbHOCTK, MIaHMPOBaTb OpPraHM3auMi0 COBMECTHOM paboTbl, pacrnpefensTsb
BUAbl pPaboT, A0roeapmBaTtbCsA, 00CYXAaTb MpoLecc W pesynbTaT paboThl,
06006LWaTh MHEHMSA HECKO/bKUX NIOAEN;

y4yacTBOBaTb B rpynnoBbIX opmax paboTbl (06CY>KAeHWsA, 0OMeH MHEHUMN,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbINOMHATL CBOK 4YacTb paboTbl MU
KOOPAMHUPOBaTb CBOM [AEWCTBUA C APYrMMW 4YiieHaMn KOMaHfbl, OLeHMBaTb
KayecTBO CBOEro BK/afda B OOLLMIA MPOAYKT MO KpUTepUaM, CopMy/IMpOBaHHbIM
yyacCTHUKaMu B3aMMOLENCTBUS.

IMPEAMETHBIE PE3YJIBTATBI

K KoHuy 10 kaacca 06y4vatoWmMincs HayumnTcs:

e CBOOOJHO oOMepupoBaTb OCHOBHbLIMW MOHATUAMW CTEPEOMETPUM MPU
peLLeHn 3aay U NPoBeAeHNIN MaTeMaTUYECKNX PaCcCYXKAEHWN;

e TNPUMEHATbL aKCUOMbl CTEPEOMETPUM U CNEeACTBMA U3 HUX NPU PeLLeHNN
reoMeTpUYEeCKnX 3aaau;

e KMaccM(MuMpoBaTbh B3aMMHOE PacCrofioKeHMe MPAMbIX B MPOCTPAHCTBE,
M10CKOCTe B NPOCTPaHCTBE, MPAMBIX 1 NJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOLHO oOrepupoBaTb MOHATUAMW, CBA3AHHBIMW C yrnamm B
MPOCTPAHCTBE: MeXAY MpPAMbIMKM B MPOCTPAHCTBE, MeXAy MPAMOA U
N/IOCKOCTbIO;

e CBOOOZHO OMepupoBaTb NOHATUAMMU, CBA3AHHBLIMW C MHOTOrPaHHMKaMu,;



e CBOOOJHO pacro3HaBaTb OCHOBHble BWAbl MHOrOrpaHHMKOB (MpU3Ma,
nvpaMmaa, NPAMOYro/bHbIN Napannenenuneq, Kyo);

e KnaccuM(puuupoBaTb  MHOrOrpaHHWKW,  BblOMpas  OCHOBaHUA A/
KnaccumKauuu;

e CBOOOLHO OMepupoBaTb  MOHATUAMM, CBS3@HHBIMWU C  CEYEeHUEM
MHOrOrpaHH1KOB NJIOCKOCTLHO;

e BbIMOSHATD napasinensHoe, LIeHTpa/IbHOe 7 OPTOroHa/IbHOE
MPOEKTUPOBaHNe (Uryp Ha MIOCKOCTb, BbIMOMHATL U300paXXeHUs uryp
Ha N0CKOCTH;

e CTPOWUTb CEYEHUS MHOrOrpaHHWKOB Pas3/IMYHbIMA METOAAMU, BbIMOHATD
(BbIHOCHbIE) MIOCKME YEPTEXM U3 PUCYHKOB MPOCTLIX 00BEMHBLIX (PUTYp:
BN/ CBEPXY, COOKY, CHU3Y;

e BbIUWCNATL  M/OWAAM  MOBEPXHOCTEA  MHOrOrpaHHMKOB  (Npv3ma,
nvpamMmia), reoMeTpUYeCcKnX Tes ¢ MPUMeHeHnem hopmyr;

e CBOOOAHO OMepupoBaTb MOHATUAMMW: CUMMETPUA B MPOCTPAHCTBE, LEHTP,
OCb W MNOCKOCTb CUMMETPWM, LEHTP, OCb W M/OCKOCTb CUMMETPUK
urypbi;

e CBOOOLHO OMepupoBaTb MOHATMAMM, COOTBETCTBYHOLUMMU BEKTOpaM U
KOOpAMHaTam B MPOCTPaHCTBE;

o BbIMOMHATL AENCTBUA HAJ BEKTOPaMMU,;

e pewartb 3aJayM Ha [0Ka3aTe/lbCTBO MaTeMaTUYeCKUX OTHOLLUEHMIA 1
HaxOoXAeHNe reoOMeTPUYECKUX BEIMYUH, NMPUMEHSAS W3BECTHblE MEeTO/b!
MNPy peLleHny maTeMaTUYecKux 3a4ay NoBbILLEHHOTO N BbICOKOTO YPOBHS
C/TIOXKHOCTW;

o MPUMEHATb MNPOCTENLUME MPOrpaMMHble CPeAcTBa W 3/IEKTPOHHO-
KOMMYHWKaLMOHHbIe CUCTEMbI MPY PELLEHNN CTEPEOMETPUYECKNX 3aavY;

e U3BNEKaTb, NpeobpasoBbiBaTb W MHTEPNPETUPOBATh MHGOPMALUIO O
MPOCTPAHCTBEHHbIX TEOMETPUYECKMX (urypax, nNpeacTaBleHHY Ha
yepTeXax N PUCYHKaX,;

o MPUMEHATb MOMlYYEHHbIE 3HAHMS Ha MpPaKkTWKe: CpaBHUBATb U
aHaM3MpoBaTb peasibHble CUTYaUuUn, NPUMEHATb U3YYeHHbIE MOHATUS B
npouecce MNOMUCKa PeLeHns  MaTeMaTMyecKu  ChopMyMPOBaHHOWA
NMpo6/ieMbl, MOAENNPOBaTb peasibHble CUTYyaUUW Ha SA3blKe TeOMEeTpuM,
nccnenoBaTb NMOCTPOEHHbIE MOAENN C UCMO/b30BaHWEM TeOMeTPUYECKUX
MOHATUIA W TeopeM, annapata anrebpbl, pelarb MpPakTUYecKue 3agayu,
CBSI3aHHbIE C HAXOXEHNEM reOMETPUYECKMX BENTNYMH;

e WUMeTb NpeAcTaBfieHNs 00 OCHOBHbLIX 3Tanax pasBUTUA FeOMeTPUM Kak
COCTaBHOM YacTu (PyHAAMeHTa pPasBUTUSA TEXHOJIOTUIA.

K KoHuy 11 kaacca 06y4vatoWmMines HayumnTes:



CBOOOAHO OrnepupoBaTtb MOHATUAMMU, CBA3AHHLIMW C LMINHAPUYECKOMN,
KOHUYECKON W CHEPUYECKOM MOBEPXHOCTAMMU, OODBACHATL CMOCOObI
MosyyeHus;

OnepupoBatb MOHATUAMM, CBA3AHHbLIMK C TeflaMn BPaLeHNs: LUINHAPOM,
KOHYCOM, C(hepoit 1 Lapom;

pacrno3HaBaTb Tena BpaweHua (UMAMHAP, KOHYC, cdepa M wWwap) u
0OBACHATbL CNOCOObLI NONYYEeHUS TN BpaLeHus;

KnaccuguumpoBaTtb B3aMMHOE pacnosioXeHue cgepbl U NI0CKOCTY;
BbIYUCNISATb BEIMYMHBI 3IEMEHTOB MHOrOrpaHHWKOB W Ten BpalleHus,
06bEMbI N NOWAAN MOBEPXHOCTEN MHOrOrpaHHWKOB U Ten BpaLleHWUs,
reoOMeTPUYECKNX TeN ¢ NPUMEHeHNEM (hopMY;

CBOOGOAHO onepuvpoBaTb MOHATUAMMW, CBA3AHHBLIMW C KOMOUHaUMAMW Ten
BpalLleHUs U MHOrOrpaHHUKOB: MHOFOrPaHHWK, BMWCaHHbIA B cdepy u
OMMCaHHbIN 0KONO cthepbl, cepa, BNUCaHHas B MHOIMOrPaHHUK UAu Teno
BpaLLeHWs;

BbIYNCNISATb COOTHOLLIEHNA MeXAY NoLaasMn NOBEPXHOCTEN N 06bEMaMU
NOAO0GHbIX Ter;

n3o0bpaxartb M3yyaemble QUrypbl, BbIMNONHATL (BbIHOCHbLIE) MNJIOCKME
YEPTEeXM M3 PUCYHKOB MPOCTbIX 0O0BLEMHbLIX (Uryp: BUA CBEpPXY, COOKY,
CHM3Y, CTPOUTb CEYEeHUs Tesl BpaLleHus;

N3BMeKaTb, WHTEPMNPEeTMpoBaTb M NpeobpasoBbiBaTb MHGOPMALUIO O
MPOCTPAHCTBEHHBLIX TEOMETPUYECKMX (mrypax, MNpPeAacTaB/eHHYH Ha
yepTeXax N PUCYHKaX;

CBO6GOHO OMEepPMPOBaThb NOHATUEM BEKTOP B NPOCTPAHCTBE;

BbINO/IHATL OMNepauun Haf BEKTOpamu;

3afaBaTb M10CKOCTb YpaBHEHVEM B IEKAPTOBOW CUCTEME KOOPAMHAT;
peLlaTb reoMeTpuyecKmne 3agadm Ha BbIYUC/IEHNE YIIOB MeXAY MPAMbIMU
M MNOCKOCTAMU, BbIYUCNEHME PACCTOAHUIA OT TOYKM [0 MJOCKOCTU, B
LIe/IOM, Ha NPYMEHEHNEe BEKTOPHO-KOOPAMHATHOIO MeToAa Npwv peLleHnm;
CBOGOAHO OnepmpoBaTb MOHATUAMMW, CBA3AHHLIMW C  [ABVDKEHWMEM B
MPOCTPaHCTBE, 3HaTb CBOMCTBA [ABMXXEHWIA;

BbIMO/IHATL  M300PaKEHMS MHOrOrpaHHWKOB W Ten BpalleHus npu
napannensHOM  MepeHoce, LEHTPa/lbHOW  CUMMETPUM,  3epKaslbHOW
CUMMETPUK, NPU NOBOPOTE BOKPYT NPSAMOW, NpeobpasoBaHus Nogooms;
CTPOUTb CEYEHUSI MHOTOrpaHHWKOB U TeN BpaLleHUs: CeYeHus LunmHapa
(nmapannenbHO 1 NepneHaNKYNAPHO 0CK), CeveHns KoHyca (napannesbHble
OCHOBaHMIO 1 MPOXOAALLME Yepe3 BepLUMHY), CeYeHNs Lwapa;
MCMOMb30BaTb MeTOAbl MOCTPOEHWS CeYeHuid: METOA CrefoB, METOA
BHYTPEHHEr0 MPOEKTMPOBaHNSA, METOA, MepeHoca CEKYLLIEN NIOCKOCTH;



[0Ka3blBaTb reOMETPUYECKME YTBEPXKAEHUS;
MPYMEHATb FeoMeTpuYecKre (hakTbl ANS pelleHns CTEPeoMETPUYECKUX
3aia4, npegnonararolmx HeCcKOSIbKO LIAroB peLUeHusi, ecin YC/IoBUS
MPUMEHEHUS 3alaHbl B SIBHOW M HESIBHON OPME;

pellatb 3afayM Ha [0KasaTe/IbCTBO MaTemMaTUYeCKMX OTHOLUEHWUA K
Hax0oXaeHWe reOMEeTPUYECKNX BENTNYNH;

MPYMEHATb NPOrpaMMHbIe CPeACcTBa M 3/1eKTPOHHO-KOMMYHUKaLMOHHbIE
CUCTEMbI MPY PELLEHNM CTEPEOMETPUYECKNX 3aaY;

MPUMEHATb  MOJlyYeHHble  3HaHUA  Ha  MNpakTWKe:  CpPaBHMUBATb,
aHanM3MpoBaTh U OLEHMBATb peasibHble CUTYaLMK, MPUMEHSTb U3YUeHHbIE
MOHATUS, TEOPeMbl, CBOWCTBA B MpoLECcCe MNOMCKa  peLLeHns
mMaTemaTuyeckn  chopMy/IMpOBaHHON  NpoGnembl,  MOAENMPOBATH
peasbHble CUTyalUMM Ha 53blke FEOMETPUM, MCCNeAoBaTb MOCTPOEHHbIE
MOZENN C WUCMOMb30BaHWEM TEOMETPUYECKMX TMOHATUIA W TEopeMm,
annapata anrebpbl, pewaTtb MNpPaKTUYeCKMe 3adayn, CBsA3aHHble C
Hax0XAEeHNEM FeOMETPUYECKNX BENNYNH;

MMETb MpPeAcTaBfeHUsi 06 OCHOBHbIX 3Tamnax pa3BUTUS FEOMETPUMN Kak
COCTaBHOM YacTu (PyHAaMeHTa Pa3BUTUSA TEXHOJOTUIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NporpaMMbI Bcero Koutpoabhbie  TIpakruyeckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBefieHVe B CTepeOMETPUIO 23 1
5 B3avMHOe pacnono)xeHue npsmMbIX B 5 1
MPOCTPaHCTBE
3 MapannenbHOCTb MPAMbIX 1 NJIOCKOCTel B g
MpOoCTpaHCTBe
4 I'IepneH,qMTynﬂpHOCTb NPAMbIX U 25
NIOCKOCTEN B NPOCTPaHCTBE
YT Nbl N pacCToAHUA 16
MHororpaHH1Km 7
BeKTopbl B NpocTpaHCTBe 12
g HOBTOPGHMQ, 0000LLieHMe 1 cucTeMaTmn3auma 5 )
3HaHWUN
OBLLEE KOJTMYECTBO YACOB MO NMPOrrPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypen
1 AHa/IMTMYecKaa reoMeTpus 15 1
) lMoBTOpEHME, 0606m,eH|fe 7 15 1
cucTemaTusaums 3HaHWUi
3 O6bEM MHOrorpaHHmKa 17
4 Tena BpatLeHns 24
5 Mnowasgm noBepxXHOCTN U 06bEMBI 9 1
KPYrbIX Tes
6 [BKeHua 5 1
7 lMoBTOpEHMeE, 0606m,eH|fe 7 17 5
cucTemaTm3saums 3HaHWUiA
OBLUEE KOJTMYECTBO YACOB MO NMPOrrPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OCHOBHble npaswia N306paxxeHNs Ha
PUCYHKe NJI0CKOCTU, NapasienbHbIX
NpAMbIX (OTPE3KOB), CeperHbI OTpe3Ka

IMOHATMA CTEepeoMeTpUM: TOYKa, NpsMas,
NNOCKOCTb, NPOCTPAHCTBO. OCHOBHbIE
npaeuna N306paxXeHNs Ha PUCYHKE
NA0CKOCTW, NapaifesbHbIX NPAMbIX
(oTpe3KkoB), cepeanHbI OTPe3Ka
MOHATMA: NepeceKaroLLMecs NA0CKoCTy,
nepecekaroLmecs Npsimas U NNOCKOCTb;
noNynpocTPaHCTBO

MOHSATVSA: NepPeceKatoLLIMecs NI0CKOCTH,

rnepeceKaroLLiMecs NpsiMasi U NIOCKOCTb;
MoNynpoCTPaHCTBO

MHororpaHHuKK, n306paxeHne
MPOCTEALLNX NPOCTPAHCTBEHHbIX (OUTYP,
HECYLLECTBYHIOLLMX 06BEKTOB

MHororpaHHuKK, n306paxeHne
MPOCTEALLNX NPOCTPAHCTBEHHbIX (OUTYP,
HeCYLLEeCTBYHOLMX 0ObEKTOB

AKCUOMbI CTEPEOMETPUN 1 MEPBbIE




cneacTtenAa U3 HUX

10

11

12

13

14

AKCNOMbI CTEPEOMETPUN U NePBbIe
cneacTenAa U3 HUX

AKCUOMbI CTEPEOMETPUN U NePBble
cneacTenga U3 HUX. Cnocobbl 3afaHnA
NpPAMbIX NIOCKOCTel B MPOCTpaHCTBE.
0O603Ha4eHms npAMbIX N NNOCKOCTel

N306paxxeHne ceveHnid nupammnpl, Kyba u
NPY3Mbl, KOTOPbIe NPOXOAAT Yepes nx
pébpa. 1306paxxeHune nepeceyeHns
MOMyYeHHbIX NMOCKOCTel. PackpaluyBaHume
MOCTPOEHHBIX CEYEHWNIA pa3HbIMM LiBETaMMU

N306paxxeHne ceveHnin nupammnpl, Kyba u
NPY3Mbl, KOTOpbIe NPOXOAAT Yepes nUx
pébpa. 306paxxeHune nepeceyeHns
MONYYEHHbIX MMOCKOCTel. PackpaluvBaHume
MOCTPOEHHBIX CEYEHWNIA Pa3HbIMM LiBETaMMU

N306paxxeHne ceveHnid nupamnpl, Kyba u
NPV3Mbl, KOTOPbIe NPOXOAAT Yepes nx
pébpa. 306paxxeHune nepeceyeHns
MONYYEHHbIX MMIOCKOCTel. PackpaluvBaHme
MOCTPOEHHbIX CEYEHNIA Pa3HbIMU LBETaMM

306paxxeHne ceveHnii nupamnpl, Kyba u
NPV3Mbl, KOTOPbIE NPOXOAAT Yepes nx
pébpa. 306paxxeHune nepeceyeHns
MOMYYEHHbIX NMOCKOCTel. PackpaluyBaHume
MOCTPOEHHbIX CEYEHWIA Pa3HbIMU LBETaMM

MeToz cnefoB 15 NOCTPOEHUS CeUeHMiA




15

MeTog cnefoB Ans NOCTPOEHMS CEYEHMWIA.
CBoViCTBa NepeceyeHnin NPSMbIX 1
NNOCKOCTeiA

16

MeTop cnefoB Ans NOCTPOEHUS CEYEHMWIA.
CsoMcTBa NepeceyveHnin NPAMbIX U
MI0CKOCTEN

17

18

19

20

21

MoCTpoeHMe CeveHunin B nmpamuae, Kybe
no Tpém Tovkam Ha pébpax. CosfaHwue
BbIHOCHbIX YEPTEXEN 1 3annChb LLaros
NOCTPOEHNUS

lMocTpoeHWe ceveHNii B nupaMuie, Kyoe
no Tpém Toykam Ha pébpax. CosgaHue
BbIHOCHbIX YEPTEXEN 1 3anmnCh LIaroB
NOCTPOEHMUSA

lMocTpoeHWe ceveHNii B nupaMuie, Kyoe
no Tpém ToYkam Ha pébpax. CosfaHue
BbIHOCHbIX YepTEXei 1 3anuchb LIaros
NOCTPOEHMUSA

lMocTpoeHWe ceveHNii B nupaMuie, Kyoe
no Tpém ToYkam Ha pébpax. CosfaHue
BbIHOCHbIX YEPTEXEN 1 3anunChb LIaroB
NOCTPOEHMSA

lMoBTOpeHWe nnaHnmeTpumn: Teopema o
NponopLMOoHa/bHbIX 0Tpe3Kax. Mogobue
TPeyrosibHNKOB

22

[NoBTOpeHME NnaHUMETPUN: Teopema
MeHenas. PacyeTbl B CeUeHUSAX Ha
BbIHOCHbIX YepTexax. ictopus passuTtus
NNaHUMETPUN U CTEePEOMEeTPUN




23

KoHTposnbHas paboTta "AKCUOMbI
cTepeomeTpumn. CeveHuma"

24

B3avMHOe pacnono)xeHue npsmMbIX B
npocTpaHcTee. CKpeLluBatoLLecs
npsamMble. MNMpU3HaKn CKpeLLMBatoLLMXCS
npsamMbIX. MapannensHole Npsmvble B
npocTpaHCcTBe

25

Teopema 0 CyLLECTBOBaHUM U
eIMHCTBEHHOCTM NPAMOIA NapasnnenbHo
[AaHHON NPSIMOiA, NPOX0AALLEN Yepe3 TOUKY
NPOCTPaHCTBA M He NeXXallleil Ha JaHHOM
NpAMOoiA. JleMma 0 nepeceyeHnn
napaiefibHbIX NPSAMbIX MIOCKOCTbIO

26

MapannenbHOCTb Tpex NpsAMbIX. Teopema o
TPEX NapaenbHbIX NPAMbIX. Teopema 0
CKpeLLMBatOLLMXCA NPAMbIX

27

28

29

30

MapannenbHoe NPOEKTUPOBAHME.
OCHOBHbI€e CBOICTBA Napan/ieflbLHoro
MPoeKTMpOoBaHus. 1306parkeHne pasHbIX
(uryp B napannefibHoi NPoeKLnm

LleHTpanbHaa npoekums. Yron c
COHarpas/ieHHbIMW CTOPOHAMW. Y T0N
MeXxay npsMbIMU

3a/laum Ha AoKa3aTeNbCTBO U
ncenenosaHmMe, CBA3aHHLIE C
pacrnonoXXeHnem rnpsambixX B NPOCTpaHCTBE

MOHATWSA: NapannenbHOCTb NPSIMON 1

NIOCKOCTK B NpocTpaHcTBe. Mpu3Hak
napannenbHOCTN NPAMOI 1 NIOCKOCTH,




CsoiicTBa napansieflbHOCTU NPSMONA 1
M0CKOCTH

31

["'eomMeTpUYeCKMne 3aa4n Ha BbIYUCIIEHNE U
[0Ka3aTeNbCTBO, CBA3AHHbLIE C
napannesibHOCTbIO NPAMbIX U NOCKOCTEN
B MPOCTpPaHCTBE

32

33

34

MocTpoeHMe ceveHunst, MPOXOAALLEro Yepes
[AaHHYHO NPSIMYIO Ha YepTexe v
napanfielbHoro Apyrov Npsimoi. Pacuér
OTHOLLEHWIA

MapannensHas NPoeKLms, NpUMeHeHVe
[N NOCTPOEHNSA CeYEHMI Kyba W
napannenenunega. Ceomncraa
napasnenenunesa n npusmbl

MapannenbHble NIOCKOCTU. Mpr3HaKm
napannenbHOCTU ABYX NNOCKOCTEN

35

Teopema 0 napannenbHoCTU U
eJMHCTBEHHOCTM MI0CKOCTW, MPOXOAALLEN
yepes TOUKY, He NpUHaLIeXaLlyto JaHHOW
MNIOCKOCTW U CNEACTBUA U3 Heé

36

CsovicTBa napannesibHbIX MI0CKOCTEN: 0
napannenbHOCTM NPSAMbIX NMepeceyeHuns
npv NepeceyeHnN ABYX napannefibHbIX
MNIOCKOCTEN TPeTbeN

37

CaolicTBa napansieNibHbIX MI0CKOCTeN: 06
OTpe3Kax napasfieNibHbIX MPSMbIX,
3aK/THOUEHHBIX MeXay napanne/bHbIMM
MJ0CKOCTAMU; O NePeceveHnm NPSIMONA ¢
[BYMS napanne/ibHbIMN NI0CKOCTAMM




38

MoBTOpeHue: Teopema lMudaropa Ha
NNOCKOCTK

39

40

MoBTOPEHME: TPMITOHOMETPUS
MpPsSIMOYFO/IbHOT0 TPEYro/bHMKA
CaolicTBa Kyba 1 NpsiMOyro/ibHOr0
napannenenuneaa

41

BbluncneHmne gnH 0TPe3KOB B Ky6e 1
MpsMOYro/bHOM Napannenenunese

42

MepneHAnKYNAPHOCTb NPAMONA 1
Na0CKOCTU. [puU3HaK
nepneHANKYNapHOCTU NPSMON 1
NI0CKOCTH

43

44

45

MepneHANKYNAPHOCTb NPAMOiA 1
Na0CKOCTU. [NpusHaK
nepneHaNKYNapHOCTU NPSMON 1
NI0CKOCTH

Teopema 0 CyLLLECTBOBAHWN W
e[VHCTBEHHOCTY NPAMOIA, NpoxoasiLeit
yepe3 TOUKY MPOCTPaHCTBA U1
nepneHAVKYNSPHON K MI0CKOCTY

MNOCKOCTY 1 NepPReHaVKYNSPHbIE UM
MpsiMble B MHOFOrPaHHUKax

46

MN0CKOCTW 1 NeprneHANKYNSPHbIE M
MpsiMble B MHOTOrpaHHMKax

47

48

MepneHAnKYNsap 1 HaKNOHHas.
MocTpoeHue NeprneHANKYspa n3 TOUKMU Ha
npsiMyto

MepneHAnKYNAp ¥ HaKNOHHas.




MocTpoeHve NeprneHAnKynspa n3 TOYKM Ha
npsiMyto

Teopema 0 TPEX nepreHANKynapax

49
(Mpsamas n obpaTHas)

50 Teopema 0 TPEX NepneHAnKynapax
(Npsamas n obpaTHas)

51 Yron mexay cKpeLuaroLnmmncs
npAMbIMU
Mounck nepneHaNKyNApHbIX NPSAMbIX C

52 NMOMOLLHO MepneHANKYNAPHBIX
NI0CKOCTeN

53 OpToroHanbHOEe NPOEKTMPOBaHWE
MocTpoeHMe ceveHunin kyba, Npu3mbl,

54 NpaBWIbHOW NPaMnAbl C MOMOLLLbHO
OPTOroHasIbHOM NPOEKLUN
MocTpoeHme ceveHmnin kyba, Npu3mbl,

55 NpaBW/IbHON NpaMuzbl C NOMOLLLHO
OPTOroHasIbHOM NPOEKLU
CvMMeTpUs B MPOCTPaHCTBe

56 OTHOCUTE/IbHO M0CKOCTK. lNMnockocTn
CUMMETPUIA B MHOTOTPaHHMKax

57 Mpu3HaK NepneHAVKYNSPHOCTA NPSMON Y
M/IOCKOCTW KakK CNefCcTBue CUMMETPUN

58 I'Ipanmthile MHOTOrpaHHUKN. PacueTt
PacCTOAAHWNIA OT TOYKYM [0 MI0CKOCTU

59 I'Ipanmthile MHOrOrpaHHuKuM. Pacyér
PacCTOAHWIA OT TOYKM [0 MI0CKOCTU

60 Cnocobbl 0NycTUTL NEPreHANKYNAPbI:




CYMMETPUSA, CABUT TOUKM MO
napannenbHon Npsamoi

61

62

63

CAvr no HenapansieNlbHON NPAMONA,
N3MEHeHVe pacCTOSAHWIA

KoHTposnbHas paboTta "B3aumHoe
pacnonoXeHue NPSMbIX Y NIOCKOCTENR B
npocTpaHcTee"

MoBTOPEHVE: Yron Mexay NpsMbIMK Ha
MAOCKOCTU, TPUFOHOMETPYS B
MPOU3BO/ILHOM TPEYro/bHIIKe, TeopeMa
KOCWHYCOB

64

[MoBTOpPEHME: YION Mexay
CKpeLyBatoLLMMUCA NPAMbIMA B
NMpPOCTPaHCTBE

65

66

67

FEOMeTpI/ILIeCKI/Ie MeTOoAbl BbIYMUC/IEHNA
yrna Mmexxay npAaMmbIMn B MHOTorpaHHmMKax

[ByrpaHHbIii yron. CBOMCTBO IMHENHbIX
YrN0B ABYrpaHHOro yrna
MepreHAMKYNApHbIe naockocTu. CBOMCTBa
B3aVIMHO MepneHANKYNAPHbIX NAOCKOCTEN

68

Mpr3HaK NepneHanKyNsPHOCTY
NIOCKOCTENA; Teopema 0 NPSMO
nepeceyvyeHns AByX NIOCKOCTEN
nepneHANKYNSpHbIX TPETbEN NIOCKOCTU

69

70

MpsMOYroNbHbIA Napannenenunes; Kyo;
M3MepPeHNs, CBOMCTBA NPSIMOYTO/IbHOMO
napannenenunega

Teopema 0 gnaroHann NPSAMOYrosibHoro




napannenenuneaa v cneacTave U3 Heé

71

72

73

CTepeoMeTpUYECKUe N NpuKIagHble
3a/]auu, CBSI3aHHbIE CO B3aMHbIM
PaCcMonoXeHeM NPAMbIX U MIOCKOCTY

MoBTOPEHVE: CKPELLMBAIOLLMECS NPSMbIE,
napasnenbHble NI0CKOCTW B CTaHAAPTHbIX
MHOFOrpaHHKax

Mapa napannenbHbIX NA0CKOCTEl Ha
CKPELLMBAIOLLMXCS NPSIMbIX, PacCTOsHME
MEX[Y CKPELMBAIOLLMMICS MPAMbIMU B
MPOCTbIX CUTYaLUSX

74

PaccTosHMe 0T TOYKM A0 NIOCKOCTH,
pacCToAaHNE OT I'IpFIMOVI [0 MNOCKOCTH

75

76

77

BbluncneHune pacctosHuiA Mexay
CKpeLL/BaOLLMMICA NPSMbIMUA C
MOMOLLbHO NePMeHANKYNSPHOR NI0CKOCTH

TpéXrpaHHbI yros, HepaBeHCTBa A/15
TpexrpaHHbIX yrnos. Teopema MNudaropa,
TEopeMbl KOCMHYCOB 1 CUHYCOB [N
TPEXTpPaHHOro yrna

SNeMeHTbI ChepryUecKoii reoMeTpuu:
reofle3vyeckie IMHUN Ha 3emne

78

KoHTposnbHas pabota "Yr/ibl 1
paccTtosHua"

79

80

Cuctematumsauus 3HaHWIA "MHOrorpaHHuK
N ero anemMeHTbI"

Mupamnga. Buabl nupamug,. MNMpasunibHas
nnupammaa




Mpu3ma. MNpamasn 1 HakMOHHaA NPU3MbI.

81 1
MpaBubHas npusMa

82 MpsmMoi napannenenvnes, 1
NPAMOYTO/bHbLIN Napannenenunes, Kyo

83 BlzlnyKnble MHOTrOrpaHHuKu. Teopema 1
dunepa
Bbinyknble MHOrorpaHHMKK. Teopema

84 Ainepa. MpaBubHbIe U NONYNPaBUbHbIE 1
MHOTOrPaHHMKM

85 KoHTposnbHas pabota "MHororpaHHuKmn" 1

86 lMoHATMe BEKTOPA Ha N/IOCKOCTU U B 1
MPOCTPaHCTBE

87 Cymma BeKTOpOoB 1

88 Pa3HOCTb BEKTOpPOB 1

89 Mpasuno napannenenunesa 1

90 YMHOXeHne BEKTOpa Ha YnC/o 1
Pa3fio)eHne BeKTopa rno 6asucy Tpéx

91 BEKTOPOB, He Nnexalmx B 0fHOM 1
NI0CKOCTU

92 CkansipHoe npouvssefeHue 1

03 BbluncneHve yrna Mexxay BeKTopamu B 1
NPOCTPaHCTBe

94 MpocTelilune 3afa4m ¢ BeKTopaMu 1

95 MpocTelilne 3afa4m ¢ BeKTopaMu 1

96 MpocTeiilune 3a4a4m ¢ BEKTOpaMm 1

97 MpocTelilune 3afa4m ¢ BeKTopaMu 1

98 O0606LLeHMEe 1 cucTeMaTU3aLMs 3HaHWI 1




99 O606LLeHMEe 1 cucTeMaTU3aLMSA 3HaHWI 1
100 Toroeas KOHTposibHas paboTa 1
101 Torosas KOHTponbHas paboTa 1
102 O606LLeHMEe N cucTeMaTU3aLMSA 3HaHWI 1
OBLLEE KOJTMYECTBO YACOB MO 102

NMPOIrPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nem/m  Tema ypoxa Kontpoabnbie  IlpakTuueckue Aara wHppoBbIe
Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypen
1 NoBTOpeHMe TeMbl "KoopAnHaThl BEKTOpa 1
Ha NJI0CKOCTM 1 B NpoCTpaHcTee"
5 MoBTOpeHMe Tembl "CKansapHoe 1
npou3BefeHne BEKTOPOB"
3 lMoBTOpPEHME TeMbl "BbluncrneHune yrna 1
MeXAy BeKTopamu B npocTpaHcTee"
4 nOBTOpEHVI% Tembl "'YpaBHEHMWE MPSAMON, 1
NPOXoAdALLen Yepes ABe TOUKN"
5 YpaBHeHWe NI0CKOCTUN, HOPMab, 1
ypaBHeHe NJ0CKOCTU B OTPe3Kax
6 YpaBHeHWe NI0CKOCTU, HOPMab, 1
ypaBHEHMe NI0CKOCTU B OTPE3Kax
7 BekTopHOe nNpoun3seseHue 1
8 JvHeliHble HepaBeHCTBa, JIMHENHOe 1
nporpaMMmpoBaHue
9 JINHeliHble HepaBeHCTBA, IMHeNnHOoe 1
nporpaMMmpoBaHue
10 AHaIMTUYECKME MeTO/bl pacyérta yrna 1
MeXay NpsMbIMU B MHOTOrpaHHMKax
1 AHaIMTUYECKME METO/bI pacyéTa yrna 1
MeXAy MNIOCKOCTAMU B MHOTOr paHHMKax
12 dopmyna paccToAHUA 0T TOYKN [0 1




M/I0CKOCTN B KOOpAMHaTax

HaxoxaeHue pacCTOsIHWIA OT TOUKM 10

13
MN/IOCKOCTN B Kybe

14 HaxoxzeHue paCCTOFIHI/I\V‘:I OT TOYKM [0
MNIOCKOCTW B NPaBWIbHOW NupaMuze

15 KoHTposnbHas paboTta "AHanntnyeckas
reometpus"

16 CeyeHunss MHOrorpaHH/KOB: CTaHAapTHbIe
MHOTOrpaHHUKN

17 CeyeHuna MHOrorpaHHMKOB: MeTO/, C/efl0B
CeyeHns MHOrorpaHHMKOB: CTaH4apTHbIE

18 NJI0CKOCTU, NepeceyeHns NpaMbIX 1
NI0CKOCTeN

19 MapannensHble Npsamble 1 NI0CKOCTU:
napannenbHble CeYeHus

20 I'Iapgpneanble I'IpZ-IMbIe W MIOCKOCTMU:
pacyéT OTHOLUEHUW
MapannenbHble NpsMbIe U MI0CKOCTU:

21 YI bl MEXAY CKpeLLMBatoLLMMmUCA
NPAMbIMM
MepneHANKyNApHbIE NPsAMbIE U

29 NJIOCKOCTU: CTaHAAPTHbIE napblv
neprneHANKYNAPHbIX MNI0CKOCTEN n
NpAMbIX, CUMMETPUU MHOTOTPaHHNKOB
MepneHANKyNApHbIE NPsAMbIE U

23 MJ0CKOCTW: Teopema 0 Tpex
nepreHAnKynsapax

24 [NepneHAMKYNApHbIe NPAMbIE U




NJ0CKOCTU: BblYNCNEHNA ONTNH B
MHOrorpaHHmnKax

25

26

27

[NoBTOpeHME: nnoLLaam
MHOTrOYro/IbHUKOB, (hOpMY/ibl 415
nnowagen, coobpakeHns Nogooms

MoBTOpeHwe: naowaan
MHOFOYr0/lbHUKOB, (POPMY/ibl 415
nnowagen, coobpakeHns Nogooms
MoBTOpeHwe: naowaan
MHOFOYr0/lbHUKOB, (POPMY/ibl A1
nnowazei, coobpaxeHms nogooms

28

rnowaam cevyeHMin MHOrorpaHHMKOB:
NNOLLa4M NOBEPXHOCTEN, paspesaHns Ha
4acTu, coobpakeHNs nNogobus

29

rnowaam ce4eHMin MHOrorpaHHMKOB:
NNOLLAAN NOBEPXHOCTEN, pa3pe3aHns Ha
4acTu, cCoobpaxkeHNs NoLobus

30

31

KoHTposnbHasa paboTa "lMoBTOpeHMeE:
MHOrorpaHHuKu, CeyeHns
MHOrOrpaHH1KoB"

O61Em Tena. O6bEM NPAMOYroNbHOro
napannenenunega

32

3agaum 06 yaBoeHUU Kyba, 0 KBagpaType
Kyba; 0 TpMceKuun yrna

33

34

CTepeomMeTpuyecKue 3aa4n, CBA3aHHbIe C
06BEMOM MPAMOYrO/IbHOr0
napannenenunesa

MpuknagHble 3afa4n, CBs3aHHble C




BblUMCIEHMEM 06bEMA NPSMOYTO/IbHOTO
napannenenunega

35 O6bEM NPAMOIA NPU3MbI

36 CTepeomeTpryecKme 3afaun, CBSA3aHHbIE C
BbluMCNEHNEM OOBEMOB NPAMON NPU3MbI

37 MpuKnagHble 3a4a4n, CBA3aHHbIe C
06BEMOM NPAMOWA NPU3MbI
BbluncneHve 06EMOB Tef C MOMOLLbHO

38 onpefenéHHoro nHrerpana. O6bLém
HaK/I0HHOM MpPU3Mbl
BbluncneHve 06EMOB Tef C MOMOLLbHO

39 onpegenéHHoro nHterpana. O6bLEM
nvpaMubl

40 ®opmyrna 06véma nupamugsl. OTHOLLIEHKE
06bEMOB NMpamMmf, ¢ 06LLMM YrIOM

a1 ®opmyna 06véma nupamugsl. OTHOLLIEHWE
00bEMOB NUpamuz, ¢ 06LLMM Yr/IoM

42 CTepeomeTpuyeckme 3aa4m, CBA3aHHbIe C
06bEMaMMN HaK/TOHHOW NMPU3MbI

43 CTepeomeTpryecKme 3afaun, CBA3aHHbIE C
06bEMaMmn nNpaMunbl
MpuknagHble 3aga4m no Teme "O6bEMBI

44 Ten", cBA3aHHbIE C 06bEMOM HaKNOHHOM
NpU3Mbl

45 MpuknagHble 3agaqm no Teme "O6bEMBI
Ten", cBA3aHHble C 06LEMOM NMupamMnzbl

46 MpumeHeHne 06LEMOB. BbluncnieHme

PACCTOSIHUSA [10 NIOCKOCTY




KoHTponbHas pabota "O6bEM

47 .
MHOrOrpaHHuKa
LimnmHapryeckas NoBepxXHOCTb,

48 obpasytoLime UMINHAPUYECKOM
NOBEPXHOCTU

49 Linnnnap. MNpsimoii Kpyrosowv unnnHAap.
rnowasb NOBEPXHOCTU LMIMHAPA

50 KoHuyeckas noBepxHOCTb, 06pasytoLue
KOHWYECKOI NoBepxXHOCTU. KoHyC

51 CeyeHue KOH)v/ca NOCKOCTbHO,
napasinesnibHoM MaI0CKOCTN OCHOBaHUA

59 YCeUEHHbIiA KOI-I“yC. 306paxeHne
KOHYCOB N YCEUYEHHbIX KOHYCOB

53 I'Inom,zi,qb GOKOBO MNOBEPXHOCTYU U
MOJTHOM NMOBEPXHOCTUN KOHYCa

54 I'Inom,zi,qb GOKOBO MNOBEPXHOCTY U
MOJIHOW NOBEPXHOCTM KOHYCa
CTepeomeTpuyeckme 3aaum Ha

55 [l0Ka3aTeNbCTBO W BbIUMC/IEHNE,
MOCTPOEHMNEM CEYEeHUIA LMNNHAPA, KOHYCca
CTepeomeTpryecKkme 3afa4m Ha

56 [0Ka3aTeNbCTBO W BbIUUC/IEHNE,
NMOCTPOEHMEM CEYEHWIA UMNNHAPA, KOHYCa

57 MpuKnagHble 3a4a4vn, CBs3aHHbIe C
LUMAVHAPOM

58 MpuKnagHble 3a4a4m, CBsA3aHHbIe C
LUMAVHAPOM

59 Cdpepa v wiap




60

MepeceyeHue cepbl U Lapa ¢
MAOCKOCTbI0. KacaHwe wwapa v cepsl
MAOCKOCTb0. Bupa 1 n3o6paxkeHue Lwapa

61

MepeceyeHwe cepbl 1 Lapa ¢
MI0CKOCTbIO. KacaHwe Lwapa v cepsl
NI0CKOCTLI0. Brg v n3obpaxeHue wapa

62

63

YpaBHeHwue cepbl. Mnowaab chepbl 1 eé
yacTei

CvMMeTpUS cihepbl 1 Liapa

64

CTtepeoMeTpuYeCKmMe 3a4a4m Ha
[l0Ka3aTeNbCTBO W BblYMC/IEHNE,
CBA3aHHbIe CO Chepoin 1 LWapom,
MOCTPOEHVEM UX CEYEHUI NNOCKOCTHIO

65

CTtepeoMeTpuyecKme 3a4a4m Ha
[l0Ka3aTeNbCTBO W BblYMC/IEHWE,
CBSA3aHHbIE CO Chepoit 1 Lapom,
NMOCTPOEHMEM UX CEYEHUI NOCKOCTHIO

66

67

MprKnagHble 3agayn, CBA3aHHbIE CO
cthepoit u Lwapom

MoBTOPEHME: OKPYXXHOCTb Ha MI0CKOCTH,
BbIYMCNEHUNSA B OKPY)KHOCTU, CTaH4APTHbIE
nogo6ms

68

Pa3finyHble KOMBUHALMM TN BPALLEHMS 1
MHOTOrpaHHVKOB

69

70

3agaum no Teme "Tena 1 NOBEPXHOCTU
BpaLLeHuna"
3afaym no Teme ""Tena 1 NOBEPXHOCTU
BpaweHma”




71

KoHTposnbHas pabota "Tena u
NoBepXHOCTW BpaLLeHna"

72

73

74

O6beM umnmnHapa. Teopema 06 06bEME
NpAMOro LuavHapa

BbluncneHvie 06EMOB Te C MOMOLLbHO
onpefenéHHoro nHterpana. O6bLEm
KOHYyca

Mnowagm 60KOBOI 1 NOHOM
MOBEPXHOCTU KOHYCa

75

CTepeoMeTPUYECKME 3aauL, CBSA3aHHbIE C
BbIUMCNIEHNEM 0GBEMOB LIMHAPA,
KOHyca

76

77

78

79

MpuknagHble 3aga4m rno teme "O6BLEMBI U
nnowiaay noBepxHocten Ten"

OO6bEM Lapa v WapoBOro CekTopa.
Teopema 06 06bEMe LWapa. MNMnowaab
cepbl. CTepeoMeTpUYECKUNE 3a4a4u,
CBA3aHHbIE C BblYMCIEHNEM 06BEMOB
LLapa, LLIapoBOoro CerMeHTa 1 LLIapoBoro
cekTopa

MpuknagHble 3agaqm no Teme "O6bEMBI
Ten", cBsi3aHHbIE C 06BEMOM LLIapa U
naowasabo cgepbl. COOTHOLLEHUSA MeXayY
NoLWaaaMm NoBepXHOCTe N 06bLEMaMK
NOA06HBIX Ten

Moao6HbIe Tena B MPOCTPaHCTBe.
3meHeHne 06bEMa npu nogobuu.
CTepeomMeTpuyecKue 3aa4n, CBA3aHHbIE C




BbIUMCNEHEM 0OBEMOB TN M NIOLWAAei
MOBEPXHOCTeNA

80

81

82

KoHTposnbHaa pabota "Mnowaan
MOBEPXHOCTU U 0ObEMbBI KPYT/bIX Ten"

[BvxeHns npocTpaHcTBa. OTOGPaXKeHMS.
[BWXeHUs 1 paBeHCTBO huryp. Obme
CBOICTBA [ABMXKEHWIA

Buabl ABMXEHWNIA: NapannenbHbIi
nepeHoc, LeHTpa/lbHasi CUMMETPUS,
3epKasibHas CUMMETPUSA, MOBOPOT BOKPYT
npsMoi

83

MpeobpasosaHusa Nogobus. Mpavas n
cthepa Jirnepa

84

85

"eoMeTprUecKue 3aaqn Ha NPUMEHEHNE
ABUXEHUS

KoHTponbHas paboTta "BekTopbl B
npocTtpaHcTee"

86

O6o6uyatoLee nosTopeHve 11 NOHATWIA K
MeTof0B Kypca reometpun 10-11
K/1laccoB, cMcTemMaTu3aums 3HaHui:
"MapannenbHOCTb NPAMbIX U MI0CKOCTEN
B NpocTpaHcTBe"

87

O6o6uyatoLiee nosTopeHne 11 NoOHATWIA K
MeTOo0B Kypca reometpum 10-11
K/1accoB, crcTemMaTusaums 3HaHui:
"BekTopbl B npocTpaHcTee"

88

O6o6uyatoLee noBTopeHne 11 NoHATWI K
MeTOL0B Kypca reometpum 10-11




K/1accoB, crcTemMaTtusaums 3HaHui:
"BeKTopbl B NpocTpaHcTee"

89

Ob6ob6uyatoLee nosTopeHve 11 NOHATUI U
MeToA0B Kypca reometpum 10-11
K/1accoB, crcTemMaTusaums 3HaHui:
"O6bemM MHOrorpaHHuka"

90

91

92

93
94

O6o6uiatoLee nosTopeHne 11 NoHATWI K
MeTof0B Kypca reometpun 10-11
K/1accoB, c1cTemaTusaums 3HaHui:
"O6beM MHOrorpaHHuKa"

O6o6uatoLLee NoBTOpeHMe 11 NOHATHIA K
MeTOZ0B Kypca reometpum 10-11
K/1accoB, c1cTemMaTusaums 3HaHui:
"Tnowaam noBepxHoOCT! N 06bEMBI
Kpyrnbix Ten

O6o6uatoLLee NOBTOPeHME 11 NOHATHIA K
MeTOZ0B Kypca reometpum 10-11
K/laccoB, cucTemMaTusaums 3HaHui:
"Inowaamn noBepxHOCTN N 06bEMBI
Kpyrnbix Ten

WTorosas KOHTpoNbHas paboTa
Toroeas KoHTposibHas paboTa

95

96

MoBTOpEHME, 0606LLEHNE 1
cucTemaTm3alms 3HaHWiA

McTopus pasBUTKS CTEPEOMETPUM KaK
HayKM 1 eé pofb B Pa3BuUTUN
COBPEMEHHbIX MHXEHEPHBIX 1
KOMMbHOTEPHbIX TEXHOOI WA




97

VcTopus pasBUTHS CTEPEOMETPUM KaK
HayKu 1 eé pofb B PasBUTUN
COBPEMEHHBIX MHXXEHEPHbIX U
KOMMbOTEPHbIX TEXHOOr WA

98

VicTopua pa3BuTUS CTEPEOMETPUN KaK
HayKu 1 e€ posib B PasBUTUN
COBPEMEHHbIX VHXXEHEPHbIX 1
KOMIMbOTEPHbLIX TEXHOMOTNA

99

VicTopusa pa3BuTUS CTEPEOMETPUN KakK
HayKu 1 e€ posib B PasBUTUN
COBPEMEHHbIX UHXXEHEPHbIX U1
KOMIMbHOTEPHbLIX TEXHOMOT A

100

VicTopua pa3BuTUS CTEPEOMETPUN KaK
HayKu 1 e€ posib B PasBUTUN
COBPEMEHHbIX UHXXEeHEPHbIX U1
KOMIMbKOTEPHbLIX TEXHOOT A

101

102

VicTopura pa3BUTUA CTEPEOMETPUN KaK
HayKu 1 e€ posib B Pa3sBUTUN
COBPEMEHHbIX UHXEHEPHbIX U1
KOMIMbKOTEPHbLIX TEXHOOT A

VicTopuma pa3BUTUA CTEPEOMETPUN KaK
HayKu 1 e€ posib B PasBUTUN
COBPEMEHHbIX UHXXEHePHbIX U1
KOMMbKOTEPHbLIX TEXHOOT A

OBLLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






