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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH (PU3UYECKUX 3a/1a4.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomeTpus» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUXCs IPU U3YUEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUMX MOJEIAX, MO3BOJIAIOMIMX OMNMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TI'€OMETPUYECKHE
MOJEIIN;

(dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00O0CHOBaHUHU MaTEeMAaTHUYECKUX YTBEPXKJIECHUHN U POJIM aKCHOMAaTUKU B MPOBEICHUHU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBFHOM TPAMOTHOCTH, PEICBAHTHON T€OMETPHUU:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEAJTbHBIX CHUTYAllMi, HUCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMUA JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTopel W  KOOpAWMHATBI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKMX YMEHUH  paclpenensercss He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
POrpaMMbl, paclpeeEHHbIM IO TojaM OOyYeHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00y4YaroIUXCsl, paclIupsis U yriayOsss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30oBaTEIbHBIX MporpamMM, OOECNeUUuTh YIiyOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIOIIeH yueOHoro npenmera «MareMaTukay;

HOJIFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3YyUYEHUS MaTeMaTUKH C
y4uéTtoM BbIOOpa Oyayied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKIY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBarolmuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsMeIX. [lapannenpsHOCTh MPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: MapaJLJICIIbHbBIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1ockoctu. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300pAKEHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEH. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIPAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOECKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPU3HAK NMEPHEHIUKYISIPHOCTH JIBYX ILUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO YTJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpms3ma: Nn-yrosbHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenumenr, TpsAMOYTOJIBHBIN MTapaJJIETICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAs U yCeUEHHAas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEl NpPaBUILHON MUPaAMUIBL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IIPU3Ma W MpaBWIbHASA NHUPAMUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Bbluncienre 3J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHalH, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyronmpHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmuapa u konyca. Cummetpusi chepsl U mapa.

O0béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenunena v ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPaMHUIbl 1 KoHyca. O0BEM I1apa U mapoBOTro
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJACH TOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHuit MHOTOTPAHHUKOB U TEJ BpAllCHUS: CEUEHUS LIUIIUHpa
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY ), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJ CJIEeIOB, METOJI BHYTPEHHET0 MPOEKTUPOBAHUS, METO/] IepeHoca
CEKyIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOe YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cuctemMa
KoOpAMHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. PasnoxkeHune BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBII METOI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKEeHUS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (PYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
IrpaXIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUUCKOIrO Hapoja, cpopMUpPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AECSITEIBHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) hcTeTHYeCKOe BOCIIUTAHHE!

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh, yMEHHUS TPHUMEHSATh MaTEeMaTHUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymel mpodeccur U peanr30BBIBATH COOCTBEHHBIC IKU3HECHHBIE TILJIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM [ pelIeHWs 3amad B 00yacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHUE MaTEeMAaTHIECKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH U XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXIy MOHATUSAMH, (POpMyITUpOBaATH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U
MHIYKTHUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00bEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILEHNUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (OpMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIIAEMbIX JEUCTBUI U MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJICTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OMMOOK, BEISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIN B YCIOBUSIM, OOBSICHATH MPUIUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBHUIYAJTBHON
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTepusiM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pElIeHNH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX MPHU PEIICHUU
T€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TIPOCTPAHCTBE, MEXIYy MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo0);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHUS IS
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHHUKOB PA3IMYHBIMU METOAAMH, BBIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUWA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pElIeHNH MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEATbHBIE CUTYallMH, MPUMEHATh U3yYCHHbIE MOHSATUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yeckKu  CcPOopMyIHpPOBAHHON
npo0JyieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
MCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH M TeopeM, ammapara ajireOpbl, pelarb MPaKTHUECKHE 3a/1aqH,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:



CBOOOJHO OMNEPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C IHJIMHAPUIECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOy YEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (PopMy;

CBOOOIHO OIEPUPOBATh MOHATHUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKMCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

u300paxarb H3ydaeMble (QUIYpbl, BBIIOJIHATh (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKHE 3a/1a4M Ha BBIYMCIICHHUE YTII0B MEKY IPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHUIA;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
[apaJyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpalllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPIEHIUKYJIIPHO OCH), CEUYCHHS KOHYCa (MapalieIbHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh FT€OMETPUYECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIHYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHATHh H3YyYECHHBIE MOHSITHSA,
TEOPEMBI, CBOICTBA B TMPOLECCE IOWUCKA pEUIEHUS MaTeMaTH4YEeCKU
c(OopMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PeabHbIE CUTYyallud Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3aJ1ayd, CBSI3aHHBIE C HAXO0XKJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoapueie | Mpaxkruueckue o0pa3oBaTejbHbIE
padoThbI padoThI pecypehi
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anmHoe pacnosnoxeHue npsMbIX B 5 1
IPOCTPAHCTBE
3 [TapamienbHOCTD MPSMBIX U TIOCKOCTEH B 3
IPOCTPAHCTBE
4 [TeprieHIUKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYribl ¥ paccTosHUS 16 1
MHororpanHuku 7 1
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPCHI/IG, 000011IeHNEe U CUCTEMATHA3AIHS 5 )
3HAHWUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne n/m P Kontpoabnsie | Ilpakruueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThbI padoThI
pecypchl
1 AHanuThueckas reoMeTpust 15 1
5 [ToBTOpEHHE, O606IL[6HI:I€ u 15 1
CUCTEeMAaTH3alMsl 3HAHHUHA
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJBIX TET
6 JBrokeHus 5 1
7 [ToBTOpEHwUe, O606HI€HI§G U 17 5
cHUCTEeMaTu3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTn4yeckue
padoThI

Jlara
U3y4eHus

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IIpaBWJia U300paKEHMsI HA PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX NPAMBIX
(OTpe3KOB), cepeHbI OTpe3Ka

[TonsTHs: MepeceKkaroecs MIOCKOCTH,
nepecekarommecs npsimasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

[TonsTHS: MepeceKkaroecs MIOCKOCTH,
nepecekaromuecs npsimasi ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, H300paKeHne
MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB




AXCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CIICACTBHA U3 HUX

AKCHOMBI CTEpEOMETPUHU U IIEPBLIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEpEOMETPUHU U IIEPBLIE
cieactBus u3 HuX. CrocoObl 3aaanus
IPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
O0603HaueHus NPSAMbIX U INIOCKOCTEN

10

N300pakeHne ceueHuil mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC MPOXOJIAT Yepe3 X
pEopa. M3o0pakeHne epecedcHHsI
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue MOCTpOCHHBIX CEUCHHUH
Pa3HBIMHU IIBETAMU

11

N300paxeHune cedeHuit nupamuipl, Kyoa
U NIPU3MBI, KOTOPBIE IIPOXOJIAT YEpe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYEHHBIX TIOCKOCTEH.
PackpammBaHue MOCTPOSHHBIX CEUECHHUH
Pa3HBIMHU IIBETAMU

12

N300parkeHne ceueHuil nmupaMubl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAST YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
MIOJIyYE€HHBIX IIOCKOCTEM.
PackpammBanne nocTpOeHHBIX CEYEHUI
pa3HbIMH LIBETaMU

13

N300pakeHne ceueHuil mupaMuabl, Kyoa
Y IIPU3MBI, KOTOPBIE MPOXOIAT YEPE3 X




pé6pa. N3o0pakeHune nepecedeHus
MOJTYYSHHBIX TUIOCKOCTEH.
PackpamBanre NOCTPOCHHBIX CCUYCHHU
pa3HBIMU IIBETaMHU

14

Merton cinenoB uisi HOCTPOCHUS CEUCHUI

15

Mertop cie10B Uit HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni MpsIMbIX U
IIJIOCKOCTEN

16

Mertop cie1oB Uit HOCTPOCHHS CEUCHUH.
CaoiicTBa niepecedeHni MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceueHwmii B mupamue, Kyoe
1o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB
MTOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB
MTOCTPOEHUS




21

[ToBTOpenue manumerpun: Teopema o
MIPOIOPLMOHANIBHBIX 0Tpe3kax. [lomobOue
TPEYrOJIbHUKOB

22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4YepTekax. McTopus pa3BuTus
IJIAHUMETPUHU U CTEPEOMETPHH

23

Kontposnbnas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionoxeHue npsMbIx B
npoctpaHcTBe. CKpeluBaromuecs
npsMsble. [Ipu3Haky cKkpemuBaromuxcs
npsMbix. [TapamienbHble npsiMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM IMapajuIeIbHON
JAHHOM MPSMOM, MIPOXOAIIECH Uepes
TOYKY ITPOCTPAHCTBA U HE JIeKAIEH Ha
JaHHOM npsAMoi. JlemMma o nepeceyeHuun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapannenbHOCTb TpeX NMpsiMbIX. Teopema
0 TpEX MapajuiebHbIX IPsAMBIX. Teopema
0 CKpELIMBAKOLINXCS IPSIMBIX

27

[TapatensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NApAJUIEIBLHOTO
npoekTupoBanus. M3o0paxeHnne pa3HbIX
¢buryp B napaysienbHON MPOESKIIUU




28

enTpanbHas npoekus. Yrou ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJI
MEX1y IPSIMBIMU

29

3amauy Ha I0Ka3aTeIbCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapasuIeIbHOCTD NPSIMOM U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapajuieIbHOCTH IPSIMOU U MJIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM 1
IIJIOCKOCTH

31

FCOMeTpI/I‘leCKI/IC 3aJa4 Ha BBIYHCIICHHUC
1 10Ka3aTcIbCTBO, CBA3aHHBIC C
NMapaJiuiCJIbHOCTBIO IIPAMBIX U
IUIOCKOCTEHN B IMPOCTPAHCTBC

32

ITocTpoeHue ceyeHus, MPOXOASILErO
4yepes JaHHYIO MPAMYIO Ha YEPTEXKE U
[apajuIeIbHOTO APYrou npsaMon. Pacyér
OTHOLIEHUN

33

HapaHJ'ICJ'ILHaH MpoeKuusd, MPpUMCHCHUC
AJI TIOCTPOCHU A CEeUYCHUI Ky6a u
HnapaJjiieJCnmicaa. CsoiicTBa
HapajiiejcnmIic1a U Npu3mMbl

34

HapaHHeHLHLIe IIJIOCKOCTH. HpI/I3HaKI/I
napaJisiIeJIbHOCTH IBYX IUIOCKOCTEH

35

Teopema o mapaieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH,




MPOXOJIAIIeH yepe3 TOUKyY, He
MPUHAIICKAITYIO TAHHOW MIIOCKOCTH U
CIIEJICTBUS U3 HEeE

36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
HapajIeIbHOCTH MPSAMBIX [1€PEeCceUEeHUs
IIPU EPECeUeHUH JBYX MapauleIbHbIX
IUIOCKOCTEH TpeTbeit

37

CaoiicTBa napauienbHbIX MIIOCKOCTEH:
00 oTpe3Kax napajieJbHbIX MPSIMBbIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUCHUU TPSMOM €
JBYMS apaJljIeIbHbIMU TJIOCKOCTSIMU

38

[ToBTopenue: Teopema ITudaropa Ha
IIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napaesenumnena

41

Brruucnenue yiMH oTpe3KoB B KyOe U
IPSIMOYTOJIbHOM MapaulesenuIesie

42

IlepnieH IUKyYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MIEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MIEPIEHIUKYIIIPHOCTH MIPSMOH U
IJIOCKOCTH




TeopeMa 0 CYHICCTBOBAHUHU U
CAMHCTBCHHOCTHU HpHMOﬁ, HpOXOI[fIH.[CfI

44
gyepe3 TOUKY IPOCTPAHCTBA U
NEePIEHANKYJIAPHOH K IIIOCKOCTH

45 [TnockocTy U neprneHAUKyISpHbIE UM
IpsIMblE€ B MHOIOI'PaHHHUKaX

46 [TnockocT 1 epIeHANKYISIPHBIE UM
IpsiIMble B MHOTOTpaHHHUKaX
[eprieHAUKYISIp ¥ HAKJIOHHASL.

47 [TocTpoeHne nepneHuKyIspa U3 TOYKU
Ha MPSAMYIO
[eprieHAUKYISIp ¥ HAKJIOHHASL.

48 [TocTpoeHne nepneHIuKyIsApa U3 TOYKH
Ha MPSAMYIO

49 Teopema o Tpéx nepneHAnKyIIpax
(npsiMast u oOpatHas)

50 Teopema o Tpéx nepneHaAnKyIApax
(npsimast 1 oOpaTHast)

51 Yron Mexay CKpenBaromuMHUCs
TPSIMBIMH
[Tonck nepreHANKYISIPHBIX TTPSIMBIX C

52 MTOMOIIBIO TIEPIIEHIUKYIISIPHBIX
IJI0CKOCTEN

53 OproroHanbHOE MMPOSKTUPOBAHNE
ITocTpoenue ceueHuit kyoa, IpU3MBI,

o4 [IPaBUJILHON IIMPAMUJIBI C IIOMOLIBIO

OPTOTrOHAJIBLHOM MPOEKIINU




55

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBWJIbHOM MUPAMUAbI C TIOMOIIIBIO
OpPTOTOHAJILHOM MPOEKINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [InockocTu
CUMMETpPUN B MHOTOT'paHHUKAX

57

[Ipu3Hak nepneHaAuKyJISIPHOCTH IPSIMOU
U IJIOCKOCTH KaK CIIECTBAE CUMMETPUHU

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH O IJIOCKOCTH

59

IIpaBuiibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOAHUM OT TOYKH J0 MIIOCKOCTH

60

CriocoObl OIyCTHTh NEPIEHANKYISPHI:
CUMMETpPHUS, CABUT TOYKHU I10
MapajuIeJIbHON IIPSIMOU

61

CaBur no HemapauienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zaumuoe
pacrojoKeHue NPSMbIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yyroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: YyTOI MEKITY
CKpCHIMBAIOIIUMUCA IPAMBIMU B
MPOCTPAHCTBE




65

I'eomeTpuueckue METOAbl BEIUMCICHHUS
yriia MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

66

JIByrpansbliil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB IBYI'PAHHOIO yIjla

67

[TeprieHANKYIIAPHBIE TITIOCKOCTH.
CaolicTBa B3aMMHO NEPIEHANKYIISIPHBIX
IJIOCKOCTEM

68

[Ipu3Hak nepneHaAuKyJISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpECEUYECHUS ABYX IIJIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpssmoyronbHbBIN Napasuienenumnes; Kyo;
MU3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajulesIenune1a

70

Teopema 0 tMaroHany NPsMOYTOIBHOTO
napajuiesIenuIes1a u CIeJCTBUE U3 Hee

71

CTCpCOMeTpI/I‘{eCKHe 1 NPpUKIIaJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

HOBTOpCHI/ICI CKpCHIUBAOIIHECA
MpsAMBIC, TAPAJUICIIBHBIC TNIOCKOCTHU B
CTaHAAPTHBIX MHOTOTpaHHUKAX

73

Hapa napajiCJIbHBIX ILIOCKOCTEM Ha
CKpCHIMBAOIHNUXCA TPAMBIX, PACCTOSIHUC
MCKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
MPOCTBIX CUTyalUAX




74

Paccrosnaune oT ToukHn J0 IINIOCKOCTH,
PacCCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Brluucnenue paccTosHUNA MEKIY
CKPELIUBAIOIIKUMUCS IPSIMBIMHU C
IIOMOUIBIO NEPIIEHIUKYIJIAPHOU
IJIOCKOCTH

76

TpéxrpaHHblid yroji, HEPaBeHCTBA IS
TpeXTpaHHbIX yIiIoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO yria

7

DneMeHThI CPepPUIEeCKON TeOMETPHH:
reo/Ie3nYecKue JMHUN Ha 3eMIie

78

Kontponbnas padota "Y1 n
paccrosiHus"

79

Cucremaru3zauus 3HaHUN
"MHOrorpaHHUK U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamua. [IpasunsHas
nupamuaa

81

[Ipusma. [Ipssmast 1 HAKJIOHHASI IPU3MBI.
IIpaBunbHas npusma

82

[IpsiMoit napaynenenunen,
MPSIMOYTOJIbHBIN Mapasuiesenumnen, Kyo

83

Brinykiibie MHOrorpanauku. Teopema
Ditnepa

84

Brinmykible MHOrorpaHHuku. Teopema
Olinepa. [IpaBunpHbIe 1
MOJTYTIPaBUJIbHBIE MHOTOTPAHHUKHU




85 Kontponbnas padora "MHororpaHHuKT" 1
86 [ToHATHE BEeKTOpaA Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapannenenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH
92 CkanspHoe Mpou3BeICHNE 1
93 Brraucienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 IIpocreimme 3a1aum ¢ BEKTOPaMH 1
95 IIpocreimme 3a1auu ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreimme 3a1aum ¢ BEKTOpaMH 1
98 O0600611eHre U cucTeMaTu3alys 3HaHU! 1
99 O0o0meHre M cucTeMaTH3aIys 3HaHUH 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsl
[ToBTOpenue Temsl "KoopauHaTbl
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTtpaHcTae”
5 [ToBTOpenue Temsl "CkalispHOE 1
IIPOU3BEIEHUE BEKTOPOB"
3 [loBTOpenue Temsl "Bprunciienue yria 1
MEXIy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHue Tembl "YpaBHEHUE TIPSIMO, 1
MPOXOSIIEH uepe3 JBe TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BexTopHoe nmpoussenenne 1
8 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
MIporpaMMHUpOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IpOrpaMMHUPOBaHKE
10 AHanuTHYECKHEe METO/IbI pacuéTa yria 1

MCXKAY MPSAMBIMHA B MHOT'OI'PaHHHUKAX




AHanuTHyecKue MCTOABI pacqéTa yria

= MEXIY IJIOCKOCTSIMHA B MHOTOTpaHHUKAX

12 ®dopMyIa pacCTOSIHUAA OT TOYKH 10
MJIOCKOCTH B KOOPIMHATAX

13 Haxosxnenue paccTostHUM OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxosxenre pacCTOSIHUIM OT TOYKH 10
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KoHTposbHas pabota "AHamuTH4YecKas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHBIC MHOTOIPAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T
CIICJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHBIC TIJIOCKOCTH, MepeceYeHUs
MPSAMBIX U TTTIOCKOCTEHN

19 [TapannenbHbIe TPSIMBIE U TUIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenbHble NpSAMbIE U TIJIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenpHbIe MPSMBIE U TIIIOCKOCTH:

21 YIJIBI MEX]1y CKPEIIMBAIOIIUMHUCS
PSIMBIMHU

29 [lepnenauKyIsipHBIC TPSMBIC U

IIJIOCKOCTHU: CTAHAAPTHBIC IMapbl




NEPIEeHIUKYISIPHBIX TIOCKOCTEN U
MPSIMBIX, CHMMETPUHU MHOTOTPaHHUKOB

23

[leprieHauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TpexX
NEPIICHIUKYIIApax

24

IlepnenauKyIsipHbIE IPSMBIEC U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHHMKAX

25

IToBTOpEHue: mIonanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IAJIeH, COOOpaKeHUsI 1O 100Ut

26

IToBTOpEHue: mIonanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IIAJIeH, COOOpaXKeHUsI IO 100Ut

27

[ToBTOpEeHwMeE: Mo
MHOTOYT'OJIbHUKOB, (POPMYJIBI JUISI
TJI0IIAJIEH, COOOpaKeHUsI IO 100MsT

28

[Tnomany ceueHnit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 01001t

29

[Tnomany ce4eHnit MHOTOTPAaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHUS MOT00MS

30

Konrponsnas pabdora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O61éM Tena. OObeM MPSIMOYTOIBHOTO
napaJuieienuneaa




32

3amaun 06 yaABOCHHH Ky0Oa, O
KBaJipaType Ky0a; 0 TPHCEKIMH yTIiia

33

CrepeoMeTpHYecKHe 3a/1aull, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napasuiesenumnea

34

[IpuknagHele 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napajuiesaenumnena

35

O0BEM IPSAMON TPU3MBI

36

CrepeomeTpuuecKkue 3a1a4u, CBI3aHHbIE
C BBIYHCIICHUEM 00bEMOB MPSIMOM
MIPU3MBI

37

[TpuknanHble 3a7auu, CBA3aHHBIE C
00BEMOM NPSIMOI TPU3MBI

38

Boruncnenue 00bEMOB Tel ¢ TOMOIIbIO
omnpenenénHoro uHTerpana. O0bEM
HaKJIOHHOM NPU3MBbI

39

Brranciaenne 00bEMOB T ¢ HOMOILBIO
onpenenéHHoro uuaterpaiga. Oobém
MTUPAMU/TBI

40

®opmyina 00bEMa MUpaMUIbI.
OTtHO1IeHNne 00HEMOB MTUPAMUJT C
OOIIUM yTIIOM

41

®opmyina 00bEMa MUpaMUIbI.
OTtHO1IeHNEe 00HEMOB TUPAMUJT C
00LINM yIJIOM

42

CrepeoMeTpHUEeCKHE 33a]]a9H, CBSI3aHHbIC
¢ 00béMaMH HAKJIOHHOW TIPU3MBI




CTCpGOMGTpH‘l@CKI/Ie 3aaa4u, CBA3aHHBIC

43 i
¢ 00bEMaMH MUPaMUJIbI
[Tpuknanueie 3ana4n mo Teme "OObEMBI

44 Tel", CBI3aHHbIE C 00HEMOM HAKJIOHHOM
MPU3MBI

45 [Tpuknanueie 3ana4un mo Teme "OObEMBI
Ten", CBI3aHHBIC ¢ 00BEMOM MTUPAMHUJIBI

16 [Tpumenenue o0bEMOB. Brunciienue
paccTosTHUSA JI0 TUIOCKOCTH

47 Kontponbnas pabota "O6beM
MHOTOTpaHHUKA"
[{unuHapuyeckas MOBEPXHOCTb,

48 o0pa3yronye HUIHHIPIIECKON
MOBEPXHOCTHU

49 Humuaap. [IpssMoi KpyroBo HUIHHIP.
[1nomaas MOBEpXHOCTU HUIMHAPA

50 Konnueckasi moBepxHOCTh, 00pa3yroire
KOHHYECKOW NoBepXHOCTU. KOoHyC

51 CeueHue KOHYyca MIIOCKOCTBIO,
napauieIbHOM TIIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommans 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U

MOJTHOM TOBEPXHOCTH KOHYCA




55

CrepeoMeTpuuecKkue 3aJauu Ha
JI0Ka3aTeNbCTBO U BBIYHUCIICHUE,
MIOCTPOCHUEM CEUEHUHN IIMIUHIPA,
KOHYycCa

56

CrepeomeTpuuecKue 3a/1aun Ha
JI0Ka3aTelbCTBO U BBIUUCICHHE,
HOCTPOCHUEM CEUCHHUH LWINHApA,
KOHYyca

57

[Tpuknagubie 3a1a41, CBSI3aHHBIE C
MATUHAPOM

58

HpI/IKJIaZIHI)IG 3aga4u, CBA3aHHBIC C
OUIMHAPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bup 1 m306paskenue mapa

61

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n3o0paxenue mapa

62

VYpasuaenue chepsl. [Inomans chepst u
e€ yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomMeTprUYECKHE 3a/1a4l HA
JTIOKA3aTeNIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U 1IapoM,
MOCTPOCHUEM UX CEYEHUI MII0CKOCTHIO

65

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,




CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOCHUEM UX CEYEHUI MIIO0CKOCTHIO

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC CO

66 N
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA

67 MJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHJapTHBIC MTOA00US

68 Paznnunbie KOMOMHALIMK TET BPAIICHUS
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena U MOBEPXHOCTH
BpaieHus"

70 3agauu o Teme "Tena 1 MOBEPXHOCTH
BpauieHus"

71 Kontponbnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

7 O06neém mununapa. Teopema 06 00bEME
MPSIMOTO IIMJIMHAPA
Brrunciaenne 00bEMOB TEJI ¢ IIOMOIIBIO

73 onpeaenénHoro uarerpaita. Oobém
KOHycCa

74 ITnomany 6OKOBOH M MMOIHON
MOBEPXHOCTU KOHYyCa
CrepeomeTpuyueckue 3a/1auu, CBI3aHHbIC

75 C BBIYUCIICHHEM 00BEMOB IIUHAPA,
KOHyca

76 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

Y TUIOLIAU OBEpXHOCTEH Ten"




77

OO0BEM 11apa ¥ MapoOBOTr0 CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomans
chepsl. CTepeoMeTpUYECKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
nrapa, mapoBOTr0 CETMEHTA U IapOBOTO
CeKTOpa

78

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
ionaneio ceprr. COOTHOMICHUS
MEXIY TJIOMIAISIMHA TIOBEPXHOCTEH U
00bEéMaMu TOJJOOHBIX Tl

79

[TonoGHbIe Tena B MPOCTPAHCTBE.
N3menenue o0bEMa rpu moao0ouu.
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC
C BBIYHCIIEHUEM 00BEMOB TeIl U
IJIOIIAJIEH TOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MTOBEPXHOCTH U 0OBEMBI KPYTJIIBIX TeN"

81

JIBM>KEHUS TPOCTPAHCTBA.
OTtob6paxenus. J[BuxxeHus 1 paBeHCTBO
¢uryp. O6mue cBoiicTBa IBUKEHUI

82

Bubl aBrkeHM: TapauieIbHbIN
IIEPEHOC, IEHTPAJIbHAs! CHMMETPHUS,
3epKaJIbHasi CHAMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

[IpeobpazoBanust mogodus. [Ipsmas u
cdepa Ditnepa




84

FCOMeTpI/ILIeCKI/IC 3aJa4M Ha
IMPUMCHCHHUC IBUKCHU

85

KonTponbras pabota "BekTopsl B
npocTpaHcTse”

86

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlsl 3HAHUI:
"IlapanienbHOCTb MPSAMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

87

Ob6o6maromee mosropenne 11 moHsTuit
U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHWI:
"BekTopsbl B mpocTpaHcTBe"

88

O6o06matomiee moropenue 11 monHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWIA:
"BexTopsl B mpocTpaHcTBe"

89

O6o06matomiee moropenue 11 monsTHit
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"O6beM MHOTOrpaHHUKa"

90

O6o06matomee moTopenue 11 moHsTHI
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"O6beM MHOTOrpaHHUKa"

91

O6o06matomee moTopenue 11 moHsTHIt
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs 3HAHUI:




"[Tomraay MOBEPXHOCTU U 0OBEMBI
KpyIJibix Ten"

92

Ob6o6maromee noropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"[Tmomraay MOBEPXHOCTU U 0OBEMBI
KpyrIJbix Ten"

93

Htorosast KOHTpoJIbHAs paboTa

94

HTorosast KOHTpoJIbHAs paboTa

95

[ToBTOpEHME, 0000IICHUE 1
CHCTEMATU3aLMA 3HAHUI

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ PoJib B Pa3BUTUHU
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOT U

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAYyKH " €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






