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INOACHUTEJBbHASA 3AIINCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CpPEIHETO
o011iero oOpa3oBaHus, TaK KaK 00€CIeYnBaeT BOZMOKHOCTh U3YUEHUS TUCIUTLINH
€CTECTBEHHO-HAYYHON HAINPABIEHHOCTH W IPEAMETOB TI'yMAaHUTAPHOIO IMKJIA.
[TockonpKky  JIOTMYECKOE  MBILUIEHHE,  (QOpMUpPyEeMOe€  TOpU  U3YyUYECHUHU
OOy4YarOIIMMUCS TOHATUIUHBIX OCHOB T'€OMETPUU, NPHU JOKA3aTEIIbCTBE TEOPEM H
MIOCTPOCHUM LEIMOYKHA JIOTHUYECKUX YTBEPKACHUU MPU PELIEHUU FEOMETPUUECKHUX
3a/lady, yYMEHHWE BBIIBUTaTb M ONPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIONB3YIOTCA NPU PELIEHUM 3a1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznyeckux 3aaay.

[lenb ocBOEHMS TTporpaMmMbl y4eOHOTO Kypca «['eomeTpus» Ha yriyoi€éHHOM
YpPOBHE — pa3BUTUE WHAMBUAYAIBHBIX CHOCOOHOCTEH O0O0yYarolmuxcs Mpu
U3Y4YEHUU T€OMETPHH, KaK COCTaBIISIOIICH MpeAMeTHOM obnactu «MaTtemaTika u
nHpopMaTUKa»  dYepe3  oOecredeHWe  BO3MOKHOCTH  MPHOOpPETEHUsS |
UCIIONIb30BaHusl Oosiee THyOOKMX T'€OMETPUYECKMX 3HaHUM W JIEeWCTBUH,
crenuUUHBIX TEOMETPUU, U HEOOXOAUMBIX JJI YCIENTHOTO NpodhecCuOHATLHOTO
00pa30BaHMUsl, CBI3aHHOTO C UCIIOJIb30BAHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3aadaMy Kypca TE€OMETpPUHM Ha YriayOJEHHOM YpOBHE,
PaCHIMPSIIOUIMMU U YCHIIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

paclIMpeHne MPEICTABIEHUS O TEOMETPUM KaK YaCTH MUPOBOM KYJIbTYPBI U
(opMUpOBaHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIIMX MATEMAaTHYECKUX MOJEINSX, MO3BOJISIIOLNIMX OMHUCHIBATh M H3y4yaThb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHKUE MOHITUMHOIO anmnapara o pasaeiy
«CtepeomeTpus» ydeOHOTO Kypca T€OMETPUH;

dbopMupoBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  TOHATUAMHU O
IPOCTPAHCTBEHHBIX (PUTrypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHUE UX MPUMEHATb, YMEHUS JOKa3bIBaTh TEOPEMBI M HAXOAMTH
HECTaHJapTHHIE CIOCOOBI pELIECHUS 3a/1ay;

(opMupOBaHNE YMEHMSI pacClIO3HABaTh HA YEPTEkKaX, MOJIEISAX U B PEATIbHOM
MUpE MHOIOTPaHHUKHM M Tela BpalICHUs, KOHCTPYUPOBATH TIE€OMETPUYECKUE
MOJIEIH;

(GbopMHpOBaHHE MOHUMAHHA BO3MOKHOCTH AKCHMOMATHYECKOIO MOCTPOEHUS
MaTeMaTHYeCKUX TEOpuid, (OPMUPOBAHHE MOHUMAHUS POJM AKCUOMATHUKU MpHU
IIPOBEJICHUH PACCYKICHHI;

dbopMupOBaHHE YMEHHS BJIAaJE€Th METOJAaMH J0Ka3aTelIbCTB U AJITOPUTMOB
pelieHusi, YMEeHHUsI UX HPUMEHSTh, MPOBOAUTH JIOKa3aTEJIbHbIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMUpOBaHHE TMPEACTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMaTUYECKUX YTBEPXKICHUM U POJIM aKCHOMATUKHU B TIPOBEICHUH
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUICKTyAIbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN 00yYaromuxcs, I0O3HABATENIbHON aKTUBHOCTH, UCCIIEA0BATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHSI, HHTEpEeca K N3YUEHUIO Te€OMETPHH;

dbopmupoBanre (HYHKIIMOHATILHOW TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHHUS paclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX XKU3HCHHBIX CHTYAllUSIX W MPU U3YUCHUU IPYTHX
y4eOHbIX  MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSL PEATBHBIX CHUTYAllMi, UCCIEIOBAHMS TOCTPOECHHBIX MOJECIIEH,
WHTEPIPETAINH ITOJTYyUYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEPKATEIBHBIMU JIMHUSIMU Y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBusaworcs: «lIpsMble M IUIOCKOCTM B MPOCTPAHCTBEY,
«MHororpanuukun», «Tena BpameHus», «BekToppl HW  KOOpIMHATHI B
MIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJICBAHTHBIMU TEOMETPUU Ha YIIIyOJIEHHOM ypOBHE OOy4YeHHUS B
10—-11 knaccax, OTHOCUTCSI KO BCEM COJIepKATEIbHBIM JIMHUAM Y4eOHOTro Kypca, a
dbopMHpoBaHUE  JIOTMYECKUX YMEHUM  pacmpenensierca He  TOJBKO IO
COJZIEp>KaTENbHBIM JIMHUSAM, HO U TI0 rojiaM oOyuenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yibTaTaM ocBoeHus DenepanbHON pabodeit
POrpamMMBbl, paclpeneN€HHbIM MO TojaM OOy4YeHHs, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCaM 00yYarOIIUECs
oOpaliaJiucb ~ HEOJHOKpPATHO. ITO TMO3BOJISIET  OPraHU30BaTh  OBJAJCHUE
T€OMETPUYECKUMH TIOHSITHSAMHU ¥ HaBBIKAMHM ITOCJIEI0BATEIHHO U TIOCTYIIATEIBHO, C
COOJII0ICHHEM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00yUaArOIIUXCsl, PACIIUPSIS U YTITyOJIsist
e€, 00pa3ysl IPOYHbIE MHOYKECTBEHHBIE CBA3H.

[lepexon k M3y4EHHUIO TEOMETPUH Ha YTIIyOJIEHHOM YPOBHE TTO3BOJISCT:

co3gath ycnmoBus s guddepeHmmanyyi  O0ydeHHs,  IMOCTPOCHHUS
WHANBUAYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHeYuTh yrayOiaeHHOe
U3y4YEHUE T€OMETPUU KaK COCTaBIIAIONICH yueOHOro npeamera «MaremaTiukay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO H3YYEHHS MATEMaTUKU C
yaéToM BbIOOpa Oyaymedr mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXKITY
o01IUM U Mpo(ecCuOHaTBLHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOoro kypca «I'eomerpusi» Ha yriayOJ€HHOM YpOBHE
orBojuTcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 yaca B HEZIeJNIO).



COAEPKXAHUE OBYYEHUA
10 KUIACC

IIpsiMbie ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHSTHS  CTEpeOMETpuUU. Touka, TpsiMasi, IUJIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacnonoxkeHwe MpsAMBIX B MPOCTPAHCTBE: INEPECEKAOIINECH,
napajuyielbHble W CKpelluBaromuecs mnpsmble. [IpU3Haku CKpenMBaromUXCs
npsameIx. [lapamieapsHOCTh NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MAPAJUICIIbHbBIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAIIIEIIBHOCTD TPEX MPSMBIX, TAPATUICIBHOCTD IPSIMOM
u 1iockocT. [lapannenbHoe W IEHTpalbHOE MPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OcHOBHbIE CBOMCTBa MapajIeIbHOTO NpOeKTUpoBaHus. WM3o0pakeHue
¢buryp B napaiesbHON NPOEKUUHU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJI
MEXAY IPsMBIMH B IPOCTpaHCTBE. [lapaiienbHOCTh IIIOCKOCTEW: IMapasulesIbHbIE
TUIOCKOCTH, CBOMCTBA napajuieIbHbIX TUIOCKOCTEM. [Ipocrerimmue
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpa’Jp, MapalieienuIie],
MMOCTPOCHUE CCUCHUM.

[lepneHAMKYISIPHOCTD IPSIMOM U INIOCKOCTH: NIEPIEHANKYIISIPHBIE TIPSIMBIC B
IIPOCTPAHCTBE, MpsAMbBIC IMAPAJUICIBHBIE W NEPIEHAMUKYJAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPNECHAMKYJSPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOH
NEPHEHANKYISIPHON IJIOCKOCTH. OpTtoronanbHoe POEKTUPOBAHHUE.
[lepnenaAnKyIISIp ¥ HAKIIOHHBIE: paCCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PaCCTOSIHUE
OT MNpsAMOM 10  IUIOCKOCTH,  HIpoeKuus  (QUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTD  IUIOCKOCTEW: MNpU3HAK  INMEPHEHAUKYISIPHOCTH — JABYX
IocKocTer. Teopema o TpEX NEPIECHANKYIAPAX.

VYTIibl B MPOCTPAHCTBE: YroJl MEXAY HPSAMOM M IJIOCKOCTBIO, JABYTPaHHBIM
YTOJI, IMHENHBIN yTOJl ABYTPAHHOIO yria. TpéXrpaHHbI 1 MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPAaHHBIX YIJIOB TPEXI'PAHHOrO yria. TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Bunsl MHOrorpaHHMKOB, pa3BEpPTKAa MHOrorpaHHuka. [Ipu3ma: n-yrosnpHas
npusMa, npsiMasi 1 HaKJIOHHasi IpU3Mbl, OOKOBas U MOJIHASI IOBEPXHOCTh IIPU3MBIL.
[Tapayutenenunien, NOPSAMOYTOJBHBIA — NApajUleieNUIe]] U  €ro  CBOMCTBA.
Kparuaiime myTh Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Ounepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBwibHasg W yceu€HHas nupamuabl. CBoiicTBa péGep M OOKOBBIX T'paHEl
NpaBUIbHON NUpaMujbl. [IpaBUIIbHBIE MHOTOTPAaHHUKH: MPaBWIbHAS IpU3Ma H



IpaBWIbHAs NUpamMuia, MPAaBWIbHAS TPEyrojbHAas MNUpaMUa M HPABUIbHBINA
TeTpa’ap, KyO. IlpeacraBieHune O mpaBUIIbHBIX MHOTOIPAHHUKAX: OKTadJIp,
JIOAECKAdIP U UKOCAIP.

Bbruncnenue 35€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMAroHaad, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSAMOU MPHU3MBI,
IJIOMIAh OCHOBAaHMM, TeopemMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTM W IOBEPXHOCTH MPABUIBHOW MHpaMUbI,
TeopemMa O TUIOIIaAN YCEUYEHHON TUPaMUIbI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IIPABHIIBHBIX
MHOTOI'paHHMKOB. CHMMETpUsi B IPAaBWIBHOM MHOTIOIDAHHMKE: CUMMETPUS
napajulelIenunesa, CUMMETPUS MPABWIBHBIX NPHU3M, CUMMETpUS NPABUIBHOU
MIAPAMUIBI.

BeKTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPbl KOJUIMHEApHbIE, COHAIPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. /[€MCTBUSA C BEKTOPAMHU: CIIOKEHUE
U BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
quciio. CBOKCTBA CII0KEHUS BEKTOPOB. CBOMCTBAa YMHOKEHMS BEKTOPA Ha YUCIIO.
[lonsiTne KOMIUIaHapHBIE BEKTOPHL. [IpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3lnoKEHUM BEKTOpa IO  TPEM
HEKOMIUIaHApHbIM  BeKkTopaMm. lIpsMoyronpHass cucrtemMa  KOOpAMHAT B
npoctpancTBe. KoopamHatel Bekropa. CBsA3b MEXIy KOOpAMHATAMU BEKTOpa H
KOOpJIMHAaTaMH TOYEK. YTON Mexay BekTopamMu. CKalspHOE IPOU3BEICHUE

BEKTOPOB.
11 KIIACC

Tena Bpamenus

[MonsiTusi: MIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAash MOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpamieHUs:
IWIMHIpP, KOHYC, YCEU€HHBIA KOHYyC, cdepa, map. B3aumHoe pacmonoxeHue
cepbl U IUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe. M3o00paxenue ten
BpallleHus1 Ha IiockocTu. Pa3Béprka mmnunapa u konyca. Cummerpust chepsl u
nrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 00béMe
OpSIMOYTOJIBHOTO TMapajjienienunena 1 cienctsus u3 Heé. OO0bEM mnpsiMod U
HAKJIOHHOM MPU3MBbI, IMJIUHAPA, THpaMUbl U KoHyca. OOBEM 11apa 1 1apoBOro
CErMEHTAa.

KomOunanmu Tenm BpaimieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAas OKojo IwmHapa. llepecedenne cdepsl u mapa ¢
mwiockocThlo. Kacanue mapa u cdeprl miockocTbro. [IoHsATHE MHOrOrpaHHUKA,



OMMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpallCHUS.

[Tnomans MOBEPXHOCTH MHWJIMHJpA, KOHyCa, IUIONIaAb cepbl u e€ JacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILIONIANCH IOBEPXHOCTEN
nonoOHeIX ¢uryp. IlpeobpazoBanue nomodbusi, romorerus. Pemienue 3amay Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHrnii MHOTOIPAHHUKOB M TEJ BPAIICHUS: CEUCHUS IUITUHIpa
(mapayyienbHO M TMEPNEHAUKYJSIPHO OCH), CEYCHHUs KOoHyca (mapajuiesibHbIC
OCHOBAHMIO U MIPOXOJIAIIME YEPE3 BEPIIMHY), CEUCHHUSI 111apa, METOJIbI HIOCTPOCHUS
CEUCHMI: METOJ CIIEJIOB, METOJI BHYTPEHHETrO MPOEKTHUPOBAHHUS, METOJ IepeHoca
CEKYIIEHN TIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpanctBe. Ormepanuu Haja BekTopaMu. BekTtopHoe
YMHOXKeHHE BeKTOpoB. (CBoiicTBa BEKTOPHOTO yMHOXeHHs. IIpsimoyrosbHas
cUCTEeMa KOOpJIMHAT B IpocTpancTBe. KoopauHatel BekTopa. PaznoxkeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJ TPH PEIICHHH T'€OMETPUUYECKHUX
3a/1ay.

JABHKEeHUA B IPOCTPAHCTBE

JIBrxenus mpoctpaHcTBa. OrtoOpaxeHus. J[BM>KEHUST M PaBEHCTBO (UTYP.
OOmme cBoicTBa NBWKCHWH. BuIbl IBWKEHWN: TapaIeNbHBIA TEPEHOC,
LEHTpaJbHAsl CUMMETPHUA, 3€pKajJibHasg CUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmast u cdepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxkaanckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTD IPAKJAHCKON MO3ULIMH 00YUaIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JjieHa  pPOCCHIICKOro  o0IecTBa,  NPEJICTaBICHHE O
MaTEMaTUYECKNX OCHOBaX (WYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBIICHUIA,
NpoIeAyp TPakJIaHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYyTroe), yMEHHE
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GyHKIHUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYeCKOE BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HIACHTUYHOCTU, YBKCHHUS K
MPOIUIOMY M HACTOSIIEMY POCCHMCKOW MATEMAaTHKH, LIEHHOCTHOE OTHOLICHHUE K
JTIOCTUKEHUSM POCCUUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMATUUYECKOU IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTHXKCHUH B JAPYTMX HAyKax, TEXHOJOTHAX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHUE JYXOBHBIX [IEHHOCTEN pOCCUIUCKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEICHHS, CBA3AHHOIO C MPAKTUYECKHUM
NPUMEHEHUEM JOCTHKEHUWA HAayKM U JEATEJIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOIO BKJIaJa B HOCTPOEHUE YCTOMYMBOIO OYIyILETO;

4) 3cTeTHYeCKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 33/1a4, pELIEHUH, paCCy ACHUI, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM aCTEKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

S) pusuyeckoe BoCIMTAHKE:

chOpPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOro U 0e301macHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (370pOBOE MUTAHHUE, COAUTAHCUPOBAHHBIA PEXUM 3aHATUUA U
OTJIbIXa, peryisipHas (pu3nueckasi akTHBHOCTD), PU3NIECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON JIEATEIIBHOCTBIO;

6) Tpy10BOE BOCIUTAHHUE:

TOTOBHOCTb K TpPYHy, OCO3HAaHHME IIEHHOCTH TpPYAOIIO0OUs, HHTEpeC K
paznuyHbiM  cPepaM  NPOPECCUOHAIBHOW  JACSITENIbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOM M €€ NPWIOKECHUSIMU, YMEHHUE COBEpINATh OCO3HAHHBIM BBIOOD
Oynymeid npodeccur U Ppeanu3oBbIBATH COOCTBEHHBIC JKU3HECHHBIC IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMYy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEW JKWU3HM, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUHU MTPAKTUUYECKHUX 3a7a4 MaTEMAaTUUE€CKON HAMPABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphbl, TOHUMAHHE BIIMSHUS
COITMATTbHO-D)KOHOMUYECKHUX MTPOIIECCOB HA COCTOSTHHE MPUPOIHOUN U COITUATBLHOMN
Cpe/Ibl, OCO3HAHME TII00ATBHOTO XapaKTepa SKOJIOTHISCKHUX MPOOIeM, OpUCHTAITUS
HAa TPUMEHEHHWE MATeMAaTHYeCKUX 3HAHUW I pelieHus 3amad B 00JiacTu
OKpY’Karolllel cpelibl, IJIAHUPOBAHUE TIOCTYNKOB W OLIEHKU HMX BO3MOXKHBIX
MOCJIC/ICTBUN IS OKPYKAIOIIEN CPEJIbL;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OONIECTBEHHOW  MPAKTUKH, TTOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeoBEUeCKOM IesATebHOCTH, JTaroB €&
pa3BUTHUSI W 3HAYMMOCTH JUISl DPa3BUTHS LMBUJIM3AIMH, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKON KyJIbTypoll Kak CpEJCTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISITH TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHIMBUAYAJIBHO U B TPYyIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE IeCTBUSA

Bba3oBble JJoruueckue 1eicTBHA:

BBISIBIISAITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TIOHSATHH, OTHOIICHWNW MEXAYy TMOHATHIMH, (HOPMYIUPOBATH
onpeeNICHHs TOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN ITPU3HAK KiIacCU(DUKALINH,
OCHOBAHUS JIJI1 000OIIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOJIUMOTO aHAIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHbIC U OTPUIIATEIbHbBIC, EAUHUYHBIE, YACTHBIE U OOIIKE, YCIOBHBIE;

BBISIBIISAITH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOJTIOJCHUSAX M YTBEPXKJICHHAX, MpeajaraTb KPUTCPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEYHIL;

JIeNIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX M
WHIYKTUBHBIX YMO3AKIIOYEHUM, YMO3AKIIOUEHUN 10 AaHAJIOTUH;

MIPOBOAUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUM
(mpsiMBIE ¥ OT MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIHNIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBO/IBI;

BBIOMpATh CMOCOO peleHuss y4eOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXONAIMMK C  y4E€ToM
CaMOCTOSITEJIbHO BBIJACIICHHBIX KPUTEPHEB).

ba3oBble nccienoBaTebCKNe 1eMCTBUS:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOseMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (pOpMHUPOBATH TUIIOTE3Y, apryMEHTUPOBATbH
CBOIO MTO3ULINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
10 YCTAaHOBJICHUIO OCOOEHHOCTE MaTeMaTuYecKkoro 00beKTa, ABJICHUs, poliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMU, SIBICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITeNIbHO (hOpPMYIMpPOBaTh O00OOIIEHUSI U BBIBOJABI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAOJIIOJCHMS, HUCCIEIOBAaHMS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTAaTOB, BHIBOJIOB U 00O0OIIICHMIA;

IPOrHO3MPOBATh BO3MOXHOE pa3BUTHE IMpOLlecca, a TaKXKE BbBIABUTATDH
IPEIMOJIOKEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanueii:

BBISIBIIATh JA€(UUNTHI UH(POPMALIMK, JAHHBIX, HEOOXOAUMBIX [IJIi OTBETa Ha
BOMPOC U JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIU3UPOBATh,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MH(YOPMAIMIO PA3IUYHBIX BUIOB H
dbopM npeacTaBIeHUs;

CTPYKTYpPUPOBaTh MH(POpPMALIUIO, MPEACTaBIATh €€ B pas3UyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUeCcKy;

OLICHUBATh HaAEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIEHO
chOpMYTUPOBAHHBIM KPUTEPUSIM.

KoMMmyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS

OO0menne:

BOCIPUHUMATh U (JOPMYJIMPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSMHU U
HeNsiMM  OOILLEHUS, SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHUS B
YCTHBIX W INHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHs MO XOAY PEUICHUs 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN PE3YIIbTAT;

B Xoie OOCyXIeHHusl 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI,
npo0JieMbl, pelmaeMol 3a7aud, BBICKA3bIBaTh MWJIEM, HALCJICHHbIE Ha IIOUCK
pELIEHHUs], COIIOCTABIIATE CBOU CYXKIAEHUS C CYXXICHHUAMHU APYTMX YYaCTHUKOB
uanora, oOHapyXUBaTh pa3iMuule M CXOJICTBO IMO3WIMH, B KOPPEKTHOH (opme
(bopMynIupOBaTh pa3HOTIACHsl, CBOM BO3PAXKECHHUS;

IIPEACTABIIATh PE3YJIbTAaThl PELICHUs 3aa4u, IKCIIEPUMEHTA, UCCIICIOBAaHMUS,
IPOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (QOpMAT BBICTYIUIEHHS C Y4€TOM 3ajad
NpEe3eHTALNU U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHble yHUBeEpPCaJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BBIOMPATh CIIOCOO PEIICHHUs ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUM ¢ yU€TOM HOBOI MHQOpPMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBII HHTEJJIEKT:

BJa/JIeTh  HaBBIKAMU  TO3HABATENbHOMW  pedrekcun Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUIN U MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJIETh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJS IMpolecca U pe3yjbTaTa peleHUs
MaTeMaTUYECKOM 3a4auH;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELLEHUH 33a4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, IaHHBIX,
HalICHHBIX OIHUOOK, BHISIBICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUAM, OOBSACHATH IPUYUHBI
JTOCTUKEHUS WM HETOCTHXKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OLINOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

NOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHOW M WHIUBUAYaIbHOU
paboThl TpU pelIeHUH YYeOHBIX 3aJady, MNPUHUMATh LEAb COBMECTHOMU
JESATENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM padOThl, paclpeneisiTh
BUJbl paboOT, JOroBapuUBaThCs, OOCYX AAaTh MPOIECC M pPeE3yabTaT paldoTHl,
0000111aTh MHEHHST HECKOJIBLKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (Qopmax padoTsl (00CyXkaeHHUs, OOMEH MHEHHIA,
«MO3rOBBIE IITYpPMb» M HWHBIE), BBIIOJHATH CBOI YacTb pabOTBl MU
KOOPAMHUPOBATh CBOM JEHCTBUS C JPYTMMHU WICHaMHU KOMAaH]Ibl, OLIEHUBATH
Ka4yeCTBO CBOETO BKJIaJa B OOIIMI IPOAYKT 110 KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATDBI

K xoniy 10 kiaacca oOyyaromuiicss Hay4YuTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUM TPHU
pELIEHUH 3371a4 ¥ TPOBEACHUN MATEMATUUECKUX PACCYKICHUII;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MNPU PELICHUU
FeOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATh B3aHMMHOE PACIOJOXKEHHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH TOHSATUSMU, CBS3aHHBIMH C YyIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMU B IPOCTPAHCTBE, MEXIYy MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (TpuU3Ma,
NUpaMuJIa, MPSIMOYTOJBHBIN Mapaliienenumnes, Kyo);

e KJIACCU(PUIIMPOBATH  MHOTOTPAaHHUKH, BBIOMpAs  OCHOBAaHHS IS
KJ1IacCU(UKaIUH;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMU, CBSI3aHHBIMU C  CEYEHHUEM
MHOT'OTPaHHUKOB INIOCKOCTBIO;

e BBINIOJHSATH napajiebHoe, LEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHUE (UTYp HA IUJIOCKOCTh, BBIMOJHATH H300pakeHUs (puryp
HAa TUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOIPAHHUKOB PAa3IMYHBIMU METOAAMH, BBINOIHITH
(BBIHOCHBIE) TTOCKHUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJI CBEPXY, COOKY, CHUY;

e BBIYUCIIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TpHU3Ma,
MpaMKJia), TCOMETPUIECKHUX TeJl ¢ TPUMEHEHUEM (PopMyT;

e CBOOOJHO OTIEPUPOBATH MOHSATUSIMU: CHMMETPHUSI B TIPOCTPAHCTBE, IICHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTh CHMMETPHH
burypsi;

e CBOOOJHO ONEPUPOBATH IMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpamM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHITH ACHCTBHS HAJl BEKTOPAMU;

e pemarh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLICHHH U
HAXOXKJIEHUE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSSI U3BECTHBIE METObI
IIPU PEIIEHUU MAaTEMaTUYECKUX 3a/1a4 OBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBEIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1ay;

e U3BJEKaTh, MPEOOpPA30BBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKaX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJTM3UPOBATh pPEAIbHBIC CHUTYAIMU, MPUMEHATh H3YYCHHBIC TOHSTUSA B
mpoliecce  IMOMCKAa  pelieHusT MaTeMaTU4YecKu  CcopMyIHpOBaHHON
poOJIeMbl, MOJEIUPOBATh peajbHbIE CUTYallMd Ha SI3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOECHHBIE MOJIEU C HCIOJIb30BAHHEM TIE€OMETPUUYECKHUX
NOHATUH W TEOpeM, almapara ajreOpbl, peuaTh NPAaKTUYECKUE 3a]auH,
CBSI3aHHBIC C HAXOXKJIECHUEM I'€OMETPUUECKUX BEIUYUH;

e HMETh MpPEJACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU KaK
COCTaBHOM yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konity 11 kiaacca oOyyaromuiicss Hay4YuTCs:



CBOOOJTHO OTEPUPOBATH MOHSATHUSMH, CBSI3AaHHBIMU C IWJIMHIPUYECKOMH,
KOHMYECKOW U CEepUyecKOil MOBEPXHOCTSIMHU, OOBACHATH CHOCOOBI
MOJTyYCHHUS;

OTIEPUPOBAThH OHATUSAMH, CBSI3aHHBIMU C TE€JIAMH BPAICHUS: [IIIIHHIAPOM,
KOHyCOM, c(epoii U mapowm;

pacmo3HaBaTh Tejia BpamieHus (IWIUHApP, KOHYC, cepa u 1map) u
OOBSICHATH CIIOCOOBI MOTYYESHHsI TEJ BPALLCHUS;

KJIacCU(UIIMPOBATh B3aAUMHOE PACIIOIO0KEHUE C(HEephl U TIIOCKOCTH;
BBIUMCIIATh BEJIWYUHBI AJIIEMEHTOB MHOTOTPAHHMKOB W TEJ BpAaIICHHUS,
00BEMBI M TIJIOMAAM TMOBEPXHOCTEH MHOTOTPAHHHKOB W TENl BpaIllCHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHUuEM HopMYyIT;

CBOOOJIHO OMNEPUPOBATh MOHSATHUSMH, CBS3aHHBIMU C KOMOWHAIUSIMU TEJ
BpallleHHWsT ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B chepy u
OTMCaHHBIA OKOJIO cephl, cepa, BIUCAaHHAS B MHOTOTPaHHUK WM TEJIO
BpalllCHHUS;

BBIUUCIISATH COOTHOIICHHSI MEXKIY TIOLIAISIMU ITOBEPXHOCTEN U 00BEMaMuU
ITOJOOHBIX TEII;

n3o0paxkaTb u3ydaemble (DUTYPhI, BBIOJHATH (BBIHOCHBIE) ILIOCKHE
YepTS)KH W3 PHUCYHKOB TPOCTBHIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAIICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HH(POPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (QUTypax, MPEACTaBICHHYIO Ha
YyepTekax U pUCyHKaXx;

cBOOO/IHO OTIEPUPOBAThH TIOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH ONEPALMU HaJl BEKTOPaAMU;

3aJ1aBaTh TNIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peniaTh reOMETPUYECKUE 33/1a4U Ha BBIUUCIICHUE YTIIOB MEXKIY MPSIMbIMU
U IUJIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOT'O METO/1a TIPU PEIICHUH;
CBOOOJIHO OMEpUPOBATh TOHATHUSMHM, CBSI3AaHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA IBUKCHUU;

BBITIOJIHATh M300pa)K€HWsS MHOTOTPAHHUKOB M TeJl BpallleHUs MpHU
napajuleIbHOM — NEPEeHOCe, LEHTPalIbHOW CHUMMETPUH, 3€pKajbHOU
CUMMETPHH, IPY TOBOPOTE BOKPYT MPAMOH, MpeoOpa3zoBaHus MO00u;
CTPOHUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUYCHUS IUIHHIIPA
(mapamienbHO U NEPIEHINKYJISIPHO OCH), CEYCHUS KOHYyca (IapasuiebHbIe
OCHOBAHUIO U MPOXOSIINE YepEe3 BEPIIMHY), CEUCHHUS 11apa;
UCIOJIb30BaTh METO/bl IOCTPOCHUS CEUEHUI: METOJl CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIIEH TUIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHATh TeOMeTpUdecKue (HaKThI ISl PEIICHUS CTEPEOMETPUUYCCKUX
3a/1a4, MOPEANOJIaralliuX HECKOJbKO IIAaroB PpEIICHHS, €CIIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (popme;

pemath 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKHX OTHOIICHUN W
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH,;

MPUMEHSTh MPOTPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1ay;

OPUMEHATh  TOJyYeHHbIE  3HAHMUS  HA  TPAKTUKE:  CpPaBHUBAT,
aHAJIM3UPOBATh U OLICHUBATh PEATIbHBIE CUTYAIIMH, IPUMEHATh U3yUYECHHbIE
MOHSATHUSI, TEOPEMbl, CBOWCTBA B TMPOIECCE IMOUCKA PEUICHUS
MaTeMaTU4ecku  CHOPMYJIUPOBAHHOM  TPOOJIEMBI,  MOJAEIUPOBATH
peanbHble CUTyallud Ha SI3bIKE T'€OMETPHUH, HCCIEOBATh MOCTPOCHHBIE
MOJIEIA C UCIOJIb30BAHUEM TIE€OMETPUUECKUX TOHITHH U TEopewm,
anmapara anreOpbl, pemarh NPAKTUYSCKUE 3aJlaud, CBS3aHHBIE C
HaX0XXJICHUEM F€OMETPUUYECKUX BEJIUYHH;

UMETh TPEICTABJICHHUS] 00 OCHOBHBIX JTamax pa3BUTHUS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHJAaMEHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KoanyecTBo yacos
Ne HaumenoBanue pa3ieioB U TeM
/i NPOrpaMMBI Beero Konrpoabnbie | IIpakTHuc
padoThI padoThI
1 BBenenue B crepeomMeTpuio 23 1
) B3anMHOe pacnosnoxeHue NpsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb MPSIMBIX U IIJIOCKOCTEH B g
IIPOCTPAHCTBE
4 [lepneHIMKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEN B IPOCTPAHCTBE
VYTIIIBl ¥ pacCcTOSHUA 16 1
MHororpaHHuKu 7 1
Bexkrops! B mpocTpaHCcTBE 12
g HOBTOPGHI/IG, 0000111eHNE U CHUCTEMAaTU3aIIII 5 )
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KITIACC

HaumeHnoBaHue pa3iesioB U TeM

KoanuyecTBo 4acoB

Ne ni/m KonTpoabubie IlpakTue
NPOrpaMMsbl Bcero
padoTsbI padoThI
1 AHaUTHYECKAs] TEOMETPUS 15 1
) [ToBTOpeHwMeE, O606IIIGHIEC " 15 i
CHUCTEMaTHU3aIIMs 3HAHUN
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena BpamieHust 24 1
5 [Tnomaam moBEpXHOCTH U OOBEMBI 9 |
KPYTJIBIX TEJ
6 JBrokeHUs 5 1
7 [ToBTOpEHue, O606HIGHI:IC u 17 )
CUCTEMaTHU3aIMs 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKH(
padoTsbI

OcHOBHbIE paBWJIa U300paXKeHUs Ha
PHUCYHKE MJIOCKOCTH, MapaljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[ToHsATHS cTepeOMEeTpHHU: TOYKA, IPSIMas,
TUIOCKOCTB, MMPOCTPAaHCTBO. OCHOBHEBIC
NpaBuiIa N300paKEHHsI HA PUCYHKE
IJIOCKOCTH, MapaJUICIIBHBIX MPAMBIX
(0Tpe3KoB), cepeHBI OTPE3Ka
[TonsTHst: mepecekaromecs MmIoCKOCTH,
MIEPECEKAIOIINECS MPsMast U TUNIOCKOCTb;
MOJTYTIPOCTPAHCTBO

IlousTus: MEpECCKaromuecs mI0CKOCTH,

IIEpECEKArOIINEC IPsiMasi U MII0CKOCTh;
IIOJIyIIPOCTPAHCTBO

MHororpaHHUKH, H300paxeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX (PHUTYD,
HECYIIECTBYIOIIUX 0ObEKTOB

MHororpaHHUKH, U300paxeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX (hUTyp,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPCOMCTPHU U IICPBLIC




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBbIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBbIC
cienctBus u3 HUX. CriocoObl 3ajaHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHMs MPSAMBIX U TIIOCKOCTEN

10

N300paskeHre ceueHuit MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
p€6pa. N3o0paskeHue nepecedcHust
MOJIYYCHHBIX TUIOCKOCTEH. PackpamimBanue
MOCTPOCHHBIX CCUCHHI PA3HBIMH I[BETAMHU

11

12

13

N300paxkeHne ceyeHnit mupaMuIsl, Kyoa u
NPU3MBI, KOTOPbIE IPOXOIST Yepe3 uxX
pEbpa. N3o0paxkeHue nepeceveHus
MOJIyYEHHBIX IJIOCKOCTEH. PackpainBanue
MOCTPOCHHBIX CEUYCHUN Pa3HBIMM L[BETAMU

N3o0paxenne cedeHuii mupaMubl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé€6pa. N3o0paskeHue rnmepecedeHust
MOJTyYEHHBIX TUIOCKOCTeH. PackpamnBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMHU

N300pakeHne ceueHuil mupaMubl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. N3o0paxkeHue nmepeceveHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpanivBanue
IMOCTPOCHHBIX ceueHnuu Pa3HBIMU LIBETAMU

14

Mertoa clIeaoB s MMOCTPOCHUA CcedeHM I




15

Mertoa cneqoB ajisi MOCTPOSHHUS CEUEHUH.
CaoiicTBa nepeceyeHuid NpsAMbIX U
IJIOCKOCTEMN

16

Merton cnenoB A1t HTOCTPOCHUS CEUYSHUH.
CaoiicTBa nepecevyeHuil NpsIMbIX U
IIJIOCKOCTEMN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTen(eﬁ " 3aIlliCh IIaroB
MTOCTPOCHHUS

[Toctpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEXKEN U 3aMUCh IIAr0OB
MMOCTPOEHUSA

ITocTpoenue ceuenuii B mupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 11AroB
ITOCTPOEHUS

[TocTpoenue ceyeHuit B mupaMue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEMN U 3aIIUCh 11ar0B
ITOCTPOEHUS

IToBrOpenue mianuMmerpuun: Teopema o
IPONOPLUOHATBHBIX oTpe3Kax. [logobue
TPEYTrOJIbHUKOB

22

[ToBTOpenne mianumerpuun: Teopema
Menenas. PacueTs! B ceUeHMAX Ha
BBIHOCHBIX uepTexax. Mcropus pa3Butus
IJIAHUMETPUHU U CTEPEOMETPUH




23

KonTponbnas pabota "Akcuomsl
crepeomerpuun. CeueHus"

24

B3anMHOe pacnosnoxeHue NpsiMbIX B
npocTpancTBe. CKpeBarOIUecs
npsmeble. [Ipu3Haky CKpeuBarOmMUXCs
npsaMeIx. [lapamienpHelie npsMele B
IIPOCTPAHCTBE

25

Teopema o CyIlIeCTBOBaHUH U
€AVMHCTBEHHOCTH NPSIMOU MapajlIeIbHON
JNAHHOM MPAMOU, IPOXOASAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsMoil. JleMma o nepeceuenun
MapajuieIbHbIX MPSAMBIX [IJIOCKOCTBIO

26

[TapamrenpsHOCTB Tpex npsmbIX. Teopema o
TpEX MapajuIeIbHbIX NPsAMBIX. Teopema o
CKPEILMBAIOINXCS MPAMBIX

27

28

29

[TapannenpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaIJICIIBHOTO
npoeKkTupoBanus. M300paxkeHrne pa3HbIx
¢buryp B mapayuieIbHON MPOSKINN

[lenTpanbHas nmpoekuus. Yroi ¢
COHAIPABIICHHBIMU CTOPOHAMU. YTOI
MEXy MPSIMBIMHU

3agaun Ha JOKA3aTEILCTBO U
HCCIIeIOBaHUE, CBSI3aHHEIC C
PaCIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapauIenbHOCTh NPSIMON U
IIJIOCKOCTH B MpocTpaHcTse. [Ipusnak
MapaJuIEIbHOCTH NPSMOM U TUIOCKOCTH.




CaoiicTBa napamieabHOCTH NPSIMOM U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBS3aHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

ITocTpoeHnne cedyeHus, NpOXOIAILEro Yepes3
JAHHYIO IIPSIMYIO Ha YEpTEKE U
[apaJuIeIbHOrO Apyrou npsamoil. Pacuér
OTHOLIEHUH

[MapannensHas MPOEKIUs, IPUMECHEHHE
JUTsl IOCTPOCHUS CEUCHHI Ky0a U
napauienenunena. CBoicTea
napajuIeNienune/1a U mMpru3Mbl

HapannenLHLIe IIIIOCKOCTH. HpI/ISHaKI/I
napaJiuiCJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapaJyIeTbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, IPOXOsIIEH
4yepe3 TOUKY, He MPUHAATISKAIYIO TaHHOM
TJIOCKOCTH U CJENICTBUS U3 Hee

36

CaoiicTBa napamienbHbIX JIOCKOCTEH: O
NapajuIeIbHOCTU NPSIMBIX [TEpECEUEHUS
IIPU [IEPECEUEHUH JIBYX MapalIeIbHbIX
IJIOCKOCTEN TPEThei

37

CaoiicTBa napaienbHbIX IJIOCKOCTEH: 00
OTpE3Kax MapalyiCJIbHBIX MPAMBIX,
3aKIIFOYEHHBIX MEXKAY MMapalIeIbHBIMU
IUIOCKOCTSIMU; O IEPECEYEHHUH MTPSIMOM €
ABYMSA TTapaJlJICJIbHBIMH TTINIOCKOCTAMU




38

[ToBTopenue: Teopema [Tudaropa na
IUIOCKOCTH

39

40

IloBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajienenuneaa

41

Brruncnenue UIHH OTPE3KOB B Ky0Oe 1
MPSMOYTOJIBHOM NapajuIeICIUIIENE

42

[lepneHqUKYISAPHOCTD MIPSAMOMN U
mockocty. [Ipn3nak
MEPIEHAUKYISIPHOCTH IIPSIMON U
IUIOCKOCTH

43

44

45

[TeprieHAMKYASAPHOCTH NPAMOUN 1
mockocty. [Ipu3nak
MEePIEHANKYISIPHOCTH TIPSIMOU U
IJIOCKOCTH

Teopema o cyleCTBOBaHUHU U
€IMHCTBEHHOCTH MPSMOU, MPOXOSIICH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYISIPHON K IJIOCKOCTH

IInockoctu u MNEPNCHAUKYJIAPHBIC UM
MpsAMBbIC B MHOT'OI'PAaHHUKAX

46

[InmockocTH U epIIeHINKYIISPHBIE UM
IIPsIMBIE B MHOT'OI'PaHHUKAX

47

[lepnenauKysip ¥ HaKJIIOHHAS.
[TocTpoeHne nepneHANKYIIsIpa U3 TOYKH Ha
MPSMYIO

48

[leprieHAUKYJIAp U HAKIOHHAS.




ITocTpoeHune nepneHauKyIIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMma 0 TpEX nepreHIuKyIsIpax

49
(mpsimast u oOpaTHast)

50 Teopema o Tpéx neprneHIuKyspax
(mpsimast u oOpaTHas)

51 Yron Mexay CKpeMBarOIIUIMHUCS
MPSIMBIMU
[Touck nepneHANKYISAPHBIX MPSMBIX C

52 IIOMOUIbIO NEPIIEHINKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHajibHOE MPOEKTUPOBAHKE
[TocTpoenue ceueHmii Kyoa, MPU3MBI,

54 MPaBWIBHON NUPAMHUJIBI C TOMOUIBIO
OpPTOTOHAJILHOW MIPOEKLIUU
[Toctpoenue ceuenuit Kyoa, MIpU3MBIL,

55 MPaBWIBHON MUPAMHUJIBI C TOMOUIBIO
OpPTOTOHAIBHOW NMPOEKIUH
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHUTEJBHO IUTOCKOCTH. [lmockoctn
CUMMETpUI B MHOIOIPaHHUKAX

57 IIpu3Hak nepneHauKyJIIpHOCTH IPIMOH U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUH

53 [IpaBunpHBIE MHOTOTpaHHUKH. Pacuér
paccTOsSHUM OT TOYKHU J0 IVIOCKOCTH

59 IIpaBunpHbIC MHOrOrpaHHUKH. Pacuér
paccTOsHUM OT TOYKHU J0 IUIOCKOCTH

60 CriocoObl OMMyCTUTh EPIEHIUKYIISPHI:




CUMMETpHUS, CABUT TOUKH IO
napasiebHON IpsIMOi

61

62

CaBur 1o HenapauieabHON NPsMOii,
U3MEHEHUE PACCTOSHUN
Kontponbnas pabora "B3aumuoe

pacmojoXKeHue MPSMBIX U MJI0CKOCTEN B
npocTpaHcTBe"

63

HOBTOpCHI/IeZ YToJ MEKAY IMPSAMBIMHA Ha
IUIOCKOCTH, TPUT'OHOMETPUS B
IMPOU3BOJILHOM TPCYI'OJIbBHUKE, TCOPECMaA
KOCHHYCOB

64

[ToBTOpEHME: Yroa MExXIY
CKpEUIMBAIOIIUMHUCS NPSIMBbIMU B
MIPOCTPAHCTBE

65

66

67

FCOMeTpI/I‘-ICCKI/Ie METO/AbI BIYUCICHUA
yriia MCXKXIy NpsAMbIMU B MHOT'OIPpaHHUKAX

JiByrpanHbIil yroia. CBOMCTBO JIMHEHHBIX
YTJI0B JBYTPaHHOIO yria

[lepniengukynspHble M10cKocTH. CBOMCTBA

B3aMMHO ICPIICHAUKYJIAPHBIX IUIOCKOCTEM

68

[Ipu3Hak nepneHuKyJIIpHOCTH
IJIOCKOCTEM; Teopema o MpsIMOoil
MEePECEUCHUS ABYX MIOCKOCTEN
MEePHEHANKYIISIPHBIX TPEThEU MIIOCKOCTH

69

[IpssmoyronbHBIN Napaienenumnes; Kyo;
M3MEPEHHUsI, CBOWCTBA MPSAMOYTOJIBHOTO
napajulesenumne1a

70

TeopeMa 0 JUaroHajii npsiMmoyrojibHOro




napajjejcnuincaa u CIcACTBUC U3 Hee

71

72

CrepeoMeTpuyecKkue 1 MpUKIaaHbIE
3a/1auu, CBS3aHHBIC CO B3AUMHBIM
PaCIOJIOKEHUEM TIPSIMBIX U TUIOCKOCTH

HOBTOpeHI/ICZ CKpC€HIUBAIOIIUECA ITPSAMBIC,

mapalyiCJIbHBIC IJIIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'paHHHUKax

73

Hapa mapajaCiIbHbIX IJIOCKOCTEH Ha
CKPCIIUBAOIIUXCS ITPAMBIX, pAaCCTOAHUC
MCIKAY CKPCHIMBAOIIUMUCA ITPSAMBIMU B
MMPOCTBIX CUTyallUusAX

74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

76

77

Beruucrnenue paccTossHUN MEXIY
CKPELIUBAIOIIHUMHUCS NPSIMBIMHA C
ITOMOIIBIO NIEPIEHIUKYJIIPHOMN INIOCKOCTH

TpéXrpaHHbIi yroJl, HEpaBEHCTBA IS
TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB Y CUHYCOB ISl
TPEXTPAHHOTO yIJIa

DneMeHTHl CPepruuecKOil FeOMETPHUH:
reoZIe3nYeCKUe JJMHUY Ha 3eMiie

78

Kontponbnas pabota "VY1ibl u
paccrosiHus"

79

80

Cucremaru3zanus 3HaHuM "MHOTOrpaHHHUK
U €70 DJIEMEHTEI"

[Iupamuna. Bunsl nupamua. [IpaBunsHas
nvpamuaa




[Ipusma. IIpssmMast u HaKJIOHHAS PU3MBIL.

81 [IpaBunbHas nmpusma !

%) [IpsiMot mapasienenumnen, 1
MPSIMOYTOJIBHBIN Tapajuienenure]], Kyo

23 Brinykibsie MHOTOrpanHuku. Teopema |
Ditnepa
Boinyxiibie MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYTPABUIbHbBIE 1
MHOTOTPaHHUKHU

85 KonTponbHas padota "MHororpanHuku” 1

26 [TonsiTre BeKTOpa Ha TUNIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PazHocTth BEKTOpPOB 1

89 [IpaBumno mapasienenumnena 1

90 YMHOKEHHE BEKTOPA Ha YUCIIO 1
Pasnosxenue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JIEKAILUX B OJTHON 1
IUIOCKOCTH

92 CkansipHoe pou3BecHUE 1

93 Brruncnenue yria Mexxay BEKTOpamH B 1
IIPOCTPAHCTBE

94 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1

95 [Ipocreiiue 3a7a4u ¢ BEKTOpaMu 1

96 IIpocreiimune 3agaun ¢ BEKTOpaMu 1

97 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1

98 O060061eHne 1 cucTeMaTH3aIus 3HaHUI 1




99 O06001IeHre U cUcTeMaTH3aIUs 3HAHUI 1
100 Hrorosast koHTponbHas paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O06001IeHre U cucTeMaTH3aIus 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KITIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckm¢
padoTsbI

[ToBTOopenue Tembl "KoopauHaTel BEKTOpa
Ha IUIOCKOCTH M B IPOCTpaHCTBE"
[ToBTOpenue temsl "CkansipHoe
MPOU3BEJEHNUE BEKTOPOB"

[ToBTOpeHue TeMsbl "Bbhruncienue yria
MEX/1y BEKTOpaMU B IPOCTpaHCTBE"
[ToBTOpeHue TemMbl "YpaBHEHHUE NPSIMOA,
MPOXOIAIIEH uepe3 ABE TOUKU"
YpaBHEHUE IITOCKOCTH, HOPMAJIb,
ypaBHEHHE TUIOCKOCTH B OTpe3Kax

YpaBHEHUE ITOCKOCTH, HOPMAJIb,
ypaBHEHHUE TIIOCKOCTH B OTpe3Kax

BeKTOpHOC IMPOU3BCACHUC

JInHeliHbIe HEPABEHCTBA, JINHEWHOE
MIPOrpaMMHUPOBaHKE

JInHeliHbIC HEPABEHCTBA, JINHEWHOE
IIpOrpaMMHUpPOBaHUE

10

AHanmuTuyeckue METOAbI pacqéTa yria
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHHUKAX

11

AHaJIUTUYECKHE METOBI pacuéra yria
MEX]y TJIOCKOCTSIMU B MHOTOI'PAaHHUKAX

12

dopmyia pacCTOSHUSA OT TOUKH J10




IIJIOCKOCTH B KOOpAHWHATaX

Haxoxnenue paccToSHUN OT TOYKH 10

13
TJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUI OT TOYKH J10
IJIOCKOCTH B MPAaBWJIBHOW NTUpaMUIe

15 Konrponbnas padora "AHanmuTHueckas
reomeTpus”

16 CeueHrss MHOTOTPaHHUKOB: CTaHJApPTHbBIE
MHOTOTPaHHUKHU

17 CeueHrss MHOTOTPaHHUKOB: METO/ CJIEJIOB
CeueHust MHOTOI'PaHHUKOB: CTaHIapTHbHIE

18 IJIOCKOCTH, NTEpeCceUeHUs MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble NpsMbIE U TUIOCKOCTHU:
napajuiesibHble CeYeHUS

20 [TapannenpHble NpsMbIE U TUIOCKOCTHU:
pacy€T OTHOIICHU I
[TapannenbHble MpsIMbIE U TNIOCKOCTHU:

21 YIJIBI MEX/1y CKPEIMBAIOLUMUCS
MPSIMBIMU
[lepnengukynsipHbIC IPSMBIE U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEePIEeHIUKYISIPHBIX MIIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPAaHHUKOB
IlepneHauKyIApHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOpEMA O TPeX
MEepIEeHIUKYIApax

24 [IepnieHquKyIsIpHBIE IPSIMBIEC U




IIJIOCKOCTH: BBIYUCIICHUA JJINH B
MHOTI'OI'paHHHUKax

25

[ToBTOpenue: mwionmanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI AJIs1
IoIaen, COOOpakeHUs MoI00us

26

27

[ToBTOpEHUeE: TIOIIAIH
MHOTOYTOJILHUKOB, (DOPMYJIbI JIJIs
TJI0IAJIeH, COOOpaKeHUsI TO00US
[ToBTOpEHUE: TLIOIIA M

MHOTOYT'OJIbHUKOB, POPMYJIBI SIS
10 IeH, COOOPaKEHUS TO00US

28

[Inomany cedyeHnii MHOTOTPaHHUKOB:
IJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXeHUs MO00uS

29

[lmomaau ceyeHnii MHOrOrpaHHUKOB:
TJIOIA U TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs O00us

30

31

Kontponbnas padora "IloBTopenue:
MHOTOTPAHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

O06BéM Tena. O0BbEM MPSIMOYTOIBHOTO
napaienenunesaa

32

3amgaun 00 yaBOCHUU Ky0Oa, 0 KBapaType
Ky0a; O TPUCEKIIUHU yTia

33

CrepeomeTprudeckue 3a7a4u, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIHLHOTO
napaJuleenuneaa

34

HpI/IKJ'Ia,Z[HLIe 3aaa4u, CBA3aHHBIC C




BBIYUCIICHHEM 00BbEMA IPSIMOYTOJILHOTO

napaenenuneaa

35 OOBEM MpsIMO TPU3MBI

36 CrepeoMeTprudecKue 3a7auul, CBA3aHHBIE C
BbIUUCIIEHUEM 00BEMOB NPSAMON PU3MBI

37 [IpuxnanHele 3a1a4u, CBA3aHHbIE C
00BEMOM MIPSIMOI TPU3MBI
Beruucienne 00bEMOB Tel ¢ TOMOILBIO

38 onpenenéHHoro uHTerpaita. O0bEM
HAaKJIOHHOM NPU3MBI
Brruucienne 00bEMOB Tel ¢ TOMOILBIO

39 onpeaenéHHoro uuterpana. OobéM
MUPaMUJIbI

40 ®opmyna 06béMa nupaMupl. OTHOLIEHHUE
00BbEMOB NMUPAMHUJ] ¢ OOIIUM YIIIOM

41 ®opmyna 06béMa nupamMuel. OTHOLIEHHE
00BEMOB MUPAMHUJ] ¢ OOIIUM YTIIOM

4 CrepeomMeTprdeckre 3a7auul, CBSI3aHHbBIE C
00bEMaMU HaKJIOHHOW TPU3MBI

43 CrepeoMeTpuyecKue 3a7auu, CBI3aHHbIE C
00bEMaMU MUPAMUIBI
[Ipuknagueie 3agaun o Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM HAKJIOHHOM

44 " 0
MIPU3MBI

45 [Tpuknanueie 3anaun no teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM MUPaAMU/IbI

46 [Tpumenenue 06bEMOB. Boruncinenue

pacCTosdaHuA OO0 IIIOCKOCTU




KonTponbaas pabota "O0béM

47 MHOTOTpaHHUKA"
Hununaapuyueckas MoBEPXHOCTb,

48 o0pa3yroIre MIHHIPUIECKON
MIOBEPXHOCTHU

49 Hunmunaap. [psamoit kpyroBoi HUIHHAP.
[Tnomaap MOBEPXHOCTH IMIIUHIPA

50 Konunueckast moBepXHOCTh, 00pa3yroIiue
KOHM4YeCKoU nmoBepxHoctu. Konyc

51 CeueHnne KOHyCa MIOCKOCTHIO,
NapajuIeIbHON MIIOCKOCTH OCHOBAHMUS

57 VYceuénnslil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM OBEPXHOCTH H
IIOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomaae 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeoMeTpuuecKkue 3aauu Ha

55 JI0KA3aTeNIbCTBO U BBIYMCIICHHUE,
IIOCTPOCHHUEM CEUYEHUH IMIINH/PA, KOHyCa
CrepeoMeTpuuecKkue 3aaun Ha

56 JI0KA3aTeNbCTBO U BBIYMCIICHHUE,
IIOCTPOCHHUEM CEUECHUH IMIINHJPA, KOHyCa

57 [Ipuxnanneie 3a1a4u, CBA3aHHbIE C
TATUHAPOM

58 [IpuknagHeie 3aaa4u, CBSI3aHHBIE C
HATUHAPOM

59 Codepa u map




60

[lepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. By u n3o0paxeHue mapa

61

[epecedenue cdepsl u mapa c
I0CKOCThI0. Kacanue mapa u cdepbl
IUIOCKOCTHIO. Buj 1 m300paskeHue mapa

62

63

VYpasuenue chepsl. [Lmomans chepor u e€
qacTen

CummMmertpust ceps 1 mapa

64

CrepeomeTpHuuecKkue 3aa4u Ha
JI0Ka3aTeIIbCTBO M BEIYHCIICHUE,
CBsI3aHHBIE cO cpepoit U mapom,
MOCTPOCHUEM MX CCUCHHI TUIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIIbCTBO M BEIYHCIICHUE,
CBsi3aHHBIE cO cpepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknaaHeie 3a1a49M, CBSI3aHHBIC CO
cdepoit u mapom

[ToBTOpEHUE: OKPYKHOCTD Ha MIIOCKOCTH,
BBIUUCIICHUSI B OKPY)KHOCTH, CTaH/IapPTHBIC
o 00us

68

Pazmuannie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOT'OI'PpaHHUKOB

69

70

3amauu 1o Teme "Terna u MOBEepXHOCTH
BpameHus"
3anauu o reme "Tena u noBepxHOCTH
BpaieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

73

O0béM mmuHapa. Teopema 06 00bEMe
IpsAMOro muiInHApa
Bbruricienue 00bEMOB TeJ ¢ TIOMOIIIBIO

onpenenéHHoro uHTerpana. O0nEM
KOHyca

74

[Tnomaau 6OKOBOM M MOIHOMI
MOBEPXHOCTH KOHYCA

75

CrepeomeTpuueckue 3a7a4u, CBSI3aHHBIC C
BBIYMCIICHHEM 00BEMOB IIMIIMHIPA,
KOHyca

76

77

78

[Tpuknagaeie 3aaaun o Teme "OO0BEMBI 1
IJI0IA I TTOBEPXHOCTEH Te"

OOBEM 1Iapa v MapoOBOTro CEKTOPA.
Teopema 06 00bEMe mapa. [Tnomanp
cdepsl. CTepeoMeTprUECKHE 3a/1a4H,
CBSI3aHHBIC C BBIYUCICHUEM 00BEMOB
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OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

* Maremaruka. ['eometpusi, 10 kinacc/ Mepansak A.I'., Homuposckuii JI.A.,
[TonsixkoB B.M.; mon penakuueii [Tononsckoro B.E., O01iecTBO ¢ orpaHMueHHOM
orBeTcTBEHHOCTBIO M3narenbckuil nenTp « BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3matenbeTBo «IIpocBemenues

* Maremaruka. ['eomerpusi, 11 knacc/ Mepansk A.I'., Homuposckuii JI.A.,
[TonsikoB B.M.; mox penakuueit [logonbckoro B.E., O0mecTBo ¢ orpaHuueHHON
otBeTcTBeHHOCThIO M3narensckuii ieHTp « BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3aatenbeTBo «IIpocBemenue»

I'eometpus 10-11 knacc. JI.C.Atanacsan

METOANYECKHUE MATEPUAJIBI VIS YAUTEJIA

Metoaunueckoe nocodbue. ['eomerpus 10,11 knacc. YrinyOiaeHHbIN ypOBEHb-
E.B.byuko, A.I'.'Mep3sk.

MeTtoauueckoe mocobue. ['eomerpust 10-11 kiacc. YriayOneHHbIH ypOBEHb-

A.I'.Atanacsau

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
https://ege.sdamgia.ru

https://fipi/ru



HokyMeHT yTBepxzeH rpoctou JLIT pykoBoauTess
YupexxaeHus
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