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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpnopuTeTHBIMM 33JayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
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dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUH U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CrIoCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS, MHTEpECca K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHHUSl paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUSI PEATbHBIX CHUTYAIlMid, HWCCIIEIOBAHUS ITOCTPOSHHBIX MOJEIEH,
WHTEPIPETAINH TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Mmnororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOpAWMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanabHoil paboueit
MPOrpaMMBbl, paclpeeEHHBIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yYaroIIHecs
oOpamanich HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MOCTYMATEIIBHO, C
COOJTI0/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyUaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, 00pasys MpOYHbIE MHOKECTBCHHBIE CBSI3H.

[Tepexon kK M3yYEHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro mpeamera «MaTteMaTukay;

MOJTOTOBUTh OOYYAIOIIUXCA K TPOAOHKCHUIO H3YYEHUS MAaTeMaTHKH C
y4€ToM BbIOOpa Oyaymied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o0uM 1 IpohecCHOHATBFHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJnEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKAHUE OBYUYEHUA

10 KITACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacrionoxxeHue NnpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKkpeluBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IPSIMBIE B IIPOCTPAHCTBE, NMAPAJLIEIBHOCTh TPEX
OpSAMBIX, NApaJUIeIbHOCTh HOpsAMOM U IIockocTH. [lapamiensHoe MW IEHTpaJIbHOE
POEKTHPOBaHUE, n300pakeHne puryp. OCHOBHBIE CBOMCTBA MapaLICIbHOTO MPOSKTUPOBAHHMS.
N3ob6paxenue Guryp B napajuiebHON MPOEKIUU. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMH, YTOJ
MEXAY NPSAMBIMH B IIPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEW: NapajlleibHbIE IUIOCKOCTH,
CBOIICTBa MapaielbHbIX IUIOCKOCTeH. [IpocTeiimme npocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TETpa’ap, NapaJICNIEeNUIE], TIOCTPOCHUE CEYEHUN.

[lepneHauKyIsIpHOCTh HPSAMOM M IJIOCKOCTH:  MEPIEHJUKYJSIpPHbIE MpsIMbIE B
IIPOCTPAHCTBE, NPSMBIE IApAJUICIbHBIE M IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISPHOU
II0CKOCTH. OpTOroHainbHOE MpPOEKTUpOBaHUE. [lepneHauKysp U HaKJIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TIOCKOCTH, MPOEKIUs (GUTYPBI HA TIOCKOCTb.
IlepnenauKyIIpHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYIISIPHOCTH ABYX IUIOocKocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTIuBl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPaHHBIN yIoJl, INHEWHBIN
yroja JBYIpPaHHOro yria. TpéXrpaHHblii W MHOrorpaHHble yribl. CBOMCTBa IJIOCKHX YIJIOB
MHOrorpaHtoro yriyia. CBOHCTBa MJIOCKUX U JIBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buabsl MHOrorpaHHuUKoOB, pa3BépTka MHororpaHHuka. [lpusma: n-yroiapHas npusMma,
npsiMasi 1 HaKJIOHHas MPHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
NpsIMOYTOJIbHBIA MapajuleNienunel W ero cpoicrBa. KpaTyaillune nyTM Ha MOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yTOJIbHAsI TUPaMU/a, TpaBUIbHAS U yced€HHast mupamuibl. CBoiicTBa pédep U OOKOBBIX TpaHei
MpaBWIbHON NHpamMuibl. [IpaBriIbHBIE MHOTOTPAHHUKH: TMPABUJIbHAS TMpPU3Ma W IpPaBUIbHAS
NUpaMuJia, IPaBUIbHAS TPEYTONIbHAS MUPAMUJIA U TIPABUIBHBIN TeTpadap, kyO. [IpencraBienue
0 MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKASAP U UKOCAIP.

Brruucienne 351eMEHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans 60xoBOi
IIOBEPXHOCTH M TOJIHOW IMOBEPXHOCTH NPSIMOM IPU3MBI, IUIOIIAJb OCHOBAaHWM, Teopema o
OOKOBOM TMOBEPXHOCTH TPsMOI mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBUIILHON MUPAMUJIBI, TEOPEMA O IIOIIAIA YCEUEHHOU MUPAMU/IBI.

CuMMeTpHsi B TPOCTPAHCTBE. ODJIEMEHThl CUMMETPUU MPABUIBHBIX MHOTOIPAHHUKOB.
CummeTpusi B NpaBUJIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Mapajulesienuneaa, CUMMETPHS
MPaBUJIBHBIX TPU3M, CHMMETPHUS MPABWILHON MTUPAMUJIBI.

BekTopbl M KOOPpAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIC, COHANPABJIEHHBIE W MNPOTUBONOJIOKHO HANPABIEHHBIE BEKTOPBI. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOpAaMHU: CIIOKEHUE W BBIUUTAHHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uwncio. CBoiicTBa cioxkeHHs BeKTopoB. CBolicTBa
YMHOXEHHSI BeKTOpa Ha uucio. [loHdarne kommiaHapHbele BEKTOphI. [Ipu3Hak KoMImaHapHOCTH
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Tpé€x BekTopoB. [IpaBuno mnapamnenenunena. TeopeMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHAPHBIM ~ BeKTOpaM. lIpsMoyronbHas cucTemMa KOOpPAMHAT B  IMPOCTPAHCTBE.
Koopaunats! BekTropa. CBsi3b MeX1y KOOpIMHATaMU BEKTOpa M KOOPIMHATAMU TOYEK. YTOI
MexIy BekTopamu. CKaIsipHOE TPOU3BEACHUE BEKTOPOB.

11 KJIACC

Tesa BpanieHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpa3zymoiiue mnoBepxHocTed. Tena BpamleHus: HWIMHAP, KOHYC, YCEYEHHBIN
KOHYC, cepa, map. Bzaumnaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
ctepe. U300paxeHue Ten BpalleHUs Ha MII0ckocTu. Pa3BépTka nununHapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIHHOIO
napajienenunena u cueactsus u3 He€. OO0bEM NPAMOM W HAKIOHHON NPHU3MBI, IHIUHIDPA,
nupaMuibl U KoHyca. O0bEM 11apa v apoBOro CErMEHTa.

KomOunanmu Tten BpameHWss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okoyio IuMHApa. [lepeceuenne cdepbl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iomanas cepsl n e€ dacteir. [lomodue B
npoctpancTtBe. OTHomieHWe O00BEMOB, IUIOMIAZE TMOBEPXHOCTEH MOA00HBIX  uryp.
[IpeoOpazoBanue momodusi, romoTeTusi. PemieHne 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAaHHHKOB W TeJ BpAIICHUS: CEYCHHUS IWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEeHUs KOHyca (mapayjielibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEepIIMHY), CEUYSHHS MIapa, METOABI IMOCTPOCHUSI CEUCHHI: METOJ CIIEIOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPIAMHATHI B POCTPAHCTBE

Bekrops! B npoctpancTBe. Onepaunu Hajl BEKTopaMH. BekTopHOEe YMHOXEHHE BEKTOPOB.
CBoiicTBa BeKTOPHOTO yYMHOXeHHs. IIpsMoyrombHas cucremMa KOOpDAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopinHaTHO-BEKTOPHBIM MeTON MpH
pEIIeHNH TeOMETPUIECKUX 3a/1ad.

JIBH2KE€HHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OOmue
CBOWCTBA JABIKEHHH. BHIBI NBUKEHUI: NapasieNIbHBIA MEPEeHOC, LEHTpaJbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsiMoil. IIpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOT'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xknaHckoe BoCIMTaAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBAa, MPEACTABICHHUE O MAaTeMaTHMYECKHUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), YMEHHE B3aWMOJEWCTBOBATh C COLIMAJIBLHBIMU HMHCTHUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMU H Ha3HAUYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, EHHOCTHOE OTHOILIEHHE K JOCTUKEHUSIM POCCUICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHME JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU W JESTENbHOCThIO YYEHOIO, OCO3HAHHE JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHH, pacCcyXIeHUH, BOCIPHUUMYUBOCTh K
MaTeMaTUYECKUM acTieKTaM Pa3IUnYHBIX BUJIOB UCKYCCTBA,

5) pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryisipHas Gu3anyeckass akTUBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEITbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYyJAYy, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpeC K pa3IHuHbIM cepam
MpoeCCHOHAIBHON JCSITEIIPHOCTH, CBA3aHHBIM C MaTEMaTHKOW W €€ MPUIOKEHUSIMH, YMEHUE
CoBepIaTh OCO3HAHHBIA BBIOOp Oyaymielt mnpodeccu U peaTu30BBIBATh COOCTBEHHBIE
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHUMAHWE BIUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU ISl pelIeHHs 3a1ad B 00JacTH OKpY’KaloIlel Cpelibl, MIIaHuPOBaHUE
MTOCTYTIKOB ¥ OLICHKH UX BO3MOKHBIX MIOCIEACTBUN JUIs1 OKPYKAIOILIEH CPENbL;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTUKH, TOHUMaHWE MAaTEMaTH4YeCKOW HayKH Kak chepsl
YEJI0BEUYECKOUW NEATENIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIU3ALINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTypOl KaK CPeJICTBOM MO3HAHUS MHPA,



TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U UCCIENI0BATENbCKYIO AEATEIbHOCTh HHIANBUAYAIbHO U
B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBbIE YHHBepPCaJbHbIe YUeOHbIe AelicTBUS

Ba3zoBble Jjornuyeckue aeiicTBuA:

BBISBJISITH U XapaKT€pPU30BaTh CYILECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MeXAy MOHATUAMHU, (OpMyIUpOBaTH ONpEAETICHUsS  MOHATHH,
yCTaHABJIMBATh CYUIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui 000OUICHHUA U
CPAaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEeOOPa3OBHIBAThH CYXKICHHS: YTBEPIUTEIbHBIC U
OTpHILIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKe, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYUsS B (pakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, IpeiaraTb KPUTEpUU s BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TpsMble U
OT IMPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTAIUIO, IMPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI;

BbIOMpaTh CHoco® pemieHus Yy4eOHOM 3ajaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASAIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KpUTEPUEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

HCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOINPOCH], (UKCUPYIOLIME NPOTUBOpEYHE, NpoOJjeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMUpPOBATH TMIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEKTa, SIBJIECHUS, IPOLIECCa, BbISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (POPMYJIMPOBATH 000OIIEHUSI ¥ BBIBOJBI IO pe3ysbTaTaM IMPOBEAEHHOIO
HaOJI0IeHNs, UCCIIEI0OBAaHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETAa Ha BOIPOC U AJIS
pelleHus 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3MpOBaThb M HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  HMH(pOpMAlMIO, TMPEACTaBIATE €€ B  pa3iMyHbIX  (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBUSA
Oo0menne:



BOCIIPUHUMATh U (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBUSIMU U IENISIMHU
001IeHUsI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOI TOYKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOAY peLIeHHs 3aJayd, KOMMEHTHUPOBATh IOJYYEHHBIN
pe3yJibTarT;

B XOJIe OOCYXKICHMsI 3a/aBaTh BOIIPOCHI MO CYILIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
perraemMoii 3ajauu, BbHICKA3bIBAaTh WJICH, HAICJICHHbIC HA MOMCK PEIICHHS, COMOCTAaBJISAThH CBOU
CYXKICHHS C CYXXJIEHUSIMU JPYIHMX YYaCTHHUKOB JMajora, oOHapy»XUBaTh pa3jivyuue U CXOJACTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyIMPOBATh PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBISTh Pe3yJbTaThl pPEUICHHs 3aJlayd, DKCIEPUMEHTa, HCCIIEeIOBAaHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C Yy4€TOM 3aJad TPE3CHTAlUd |
0COOEHHOCTEH ayJUTOPHH.

PeryssiTuBHBIE YHUBepPCAJIbHBIE YUeOHbIE 1l CTBUS

Camoopranusaunus:

COCTaBJISATH IUIaH, aJTOPUTM pEIICHHs 3aJa4yd, BHIOMPATh CIOCOO PEIICHHS C y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHI C YYETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHATbHbI MHTE/JIEKT:

BJIaZICTh HABBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JCHCTBUIA
U MBICIUTENBHBIX MPOIECCOB, WX pE3yJbTaTOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U pe3ysIbTaTa PelIeHUs] MaTeMaTHYeCKOH 3a1a4H;

NPEIBUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NPH PEIICHWUH 3a/1a4H, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHUSIM, OOBSICHATH NPUYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJbTaTOB JIESTENFHOCTH, HAXOAWUTh OMIMOKY, J1aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOThI IpU
pemeHnr y4eOHBIX 3aJay, MPUHAMATh [eNb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIAaTh
MIpoIIeCcC U Pe3yabTaT paboThl, 00001IaTh MHEHHST HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W WHBIC), BBITIOJHATH CBOIO 4YacTh PabOTHI W KOOPAWHUPOBATH CBOM JEHCTBHS C
JPYTUMHU 4WIEHAMH KOMAaHJbl, OLIEHMBAaTh KAauyeCTBO CBOEro BKJIaJa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kaacca o0ydarOmuiicss HAYYHUTCS:

o CBO60}1HO ONneprupoBaTh OCHOBHBIMU MOHATUAMU CTCPCOMETPHUH IIPU PCIICHUU 3a1a4 U
MIPOBECHUN MaTEMaTHYECKUX PACCYKACHUI;

® [PUMEHATh AKCHOMBI CTEPEOMETPUUM U CIEACTBUS U3 HHUX NpPU PELIEHUU
FeOMETPUUECKUX 3aay;

e iaccu(UUIUPOBATh B3aUMHOE PACIIOIOKEHHE MPSIMBIX B IIPOCTPAHCTBE, MIOCKOCTEN B
MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHSATHSAMH, CBA3AaHHBIMHU C YIJIaMU B MPOCTPAHCTBE: MEXKIY
IIPSIMBIMU B IIPOCTPAHCTBE, MEXAY MPSMOM U INIOCKOCTBIO;

° CBOGOI[HO ONneprupoBaTh NOHATUAMU, CBA3aHHBIMHU C MHOTOTPaHHUKAMU,



CBOOOJHO pACMO3HABaTh OCHOBHBIC BHIbl MHOTOTPaHHMKOB (TIpH3Ma, HUpPaMUJA,
IPSIMOYTOJIBHBIN Napajuienenumnen, Kyo);

KJIaccu(pUIUMpOBaTh MHOTOI'PAaHHHUKH, BEIOMPAsi OCHOBAHUS JJIS1 KITACCHU(UKAIINH;
CBOOOJTHO ONEpPUPOBATH MOHITUSMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapajuIebHOE, IIEHTPAIFHOE M OPTOrOHAJILHOE MMPOSKTHPOBAaHKUE (QUTYp HA
IUIOCKOCTB, BBITIOJHATH N300pakeHHUs (PUTyp Ha IMIIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOI'PAaHHHKOB PA3IMYHBIMH METO/aMH, BBIIOJIHATH (BHIHOCHBIC)
IUIOCKHE YepTe)XM U3 PHCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh IUIOIIAJAM TIOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpU3Ma, MHpPaMUia),
TEOMETPUYECKUX TeJ C IIPUMEHEHnEM (HOpMYIT;

CBOOOZIHO ONEPHPOBATh IMOHATUSAMH: CHUMMETPHUS B IIPOCTPAHCTBE, LEHTP, OChb WU
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M IUIOCKOCTh CHMMETPHH (UTYPHI;

CBOOO/IHO ONIEPUPOBATH MOHSATHAMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOpAMHATAM B
POCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HA/l BEKTOPAMH,

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMAaTHYECKUX OTHOIICHWH M HaXOXKICHHE
TE€OMETPUYECKUX  BEJIMYMH, [PUMEHSS M3BECTHBIE METOABl TPH  PEHICHHH
MaTeMaTHYECKUX 3314 TOBBIIIEHHOTO M BEICOKOTO YPOBHSI CJIOKHOCTH;

NPUMEHSTH MPOCTEUIINE POTPaMMHBIEC CPEACTBA M JIEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI IPU PELICHUU CTEPEOMETPUUECKUX 3aaY;

U3BJEeKaTh,  NpeoOpa3oBbIBaTb M HMHTEPIPETHpPOBaTh  HMHpOpMAIMIO O
NPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IPEICTABICHHYI0 Ha UYepTexax u
pHCYHKaX;

OPUMEHATh TOJy4YEeHHbIE 3HAHUS Ha NPAaKTUKE: CpPaBHMBATh W aHAJIU3UPOBATh
peasbHble CUTYalluH, IPUMEHITh U3yYEHHbIE MOHATHS B INPOLIECCE MOUCKA PEIICHUs
MaTeMaTH4eCKu cHOpMYyITUPOBAHHON MPOOIEMBI, MOJECIMPOBATh PEaTbHBIE CHTyalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH ¥ TEeOopeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3a]a4u, CBSI3aHHbIE C HAXOXKAEHUEM FeOMETPUUECKUX BEJIMYNH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUM KaK COCTaBHOM
JacTu QyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 kiacca oOyyaromuiicss HAy4uTCs:

CBOOOJTHO ONMEPHPOBATh MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHUYECKON, KOHUYECKON U
ceprueckoil MOBEPXHOCTAMH, OOBSICHITH CITIOCOOBI MOTyUEHUS;

OTIEPHPOBATH TIOHATHIMH, CBSI3aHHBIMH C TEJIAMH BPAIIEHUs: IWIHHIPOM, KOHYCOM,
cdepoii u mapowm;

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cdepa U 1map) U 0OBACHIATH CIIOCOOBI
TIOJTYYCHHUS TEJl BPALICHUS;

KJIaCCU(UIIMPOBATh B3aUMHOE PacrojoKeHue cephl U MIO0CKOCTH;

BBIYUCIISIT BEJMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEII BPALICHUS, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAILEHHs, TEOMETPHUECKUX TEN C
npuMeHeHueM popmyir;

CBOOOJIHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMM C KOMOMHAIMSIMM TE€J BpAIIEHUS U
MHOTI'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCaHHBIN B c(epy M OMMCAaHHBIA OKOJO cdepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIM TEJIO BPAIICHUS;

BBIYUCIISATH COOTHOLICHHUS MEX]y IUIOMIAIMH ITOBEPXHOCTEH U 00bEMaMH 1MOJOOHBIX
TeJI;



n300paxarh W3y4aeMble (DUTYpBI, BBINONHSATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU W3
PHCYHKOB MPOCTBIX O0BEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpallCHHUS;

U3BJIEKATb, UHTEPIIPETUPOBATD u peoOpa3oBbIBAThH uH(bOpMAaIUIO 0
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUrypax, MPEICTABICHHYIO Ha 4YepTeKax |
PHUCYHKaX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH OINEPallMK HaJl BEKTOPaMH;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKaPTOBOIl ccTeMe KOOPAMHAT;

pelaTte TeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIJIOB MEXAY MPSMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKHM JO IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOZHO OIEPUPOBATh IMOHSATUSMH, CBSI3AaHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA ABUKEHUM;

BBIMOJHATh M300pakKeHUsT MHOTOTPAHHUKOB M TeN BpallleHUs NpHU MapajljieIbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKAIbHOW CUMMETPHH, MIPU MTOBOPOTE BOKPYT
psIMOi, MpeoOpa3oBaHuUs MOT00US;

CTPOUTh CEYEHHS MHOTOIPAaHHUKOB U TelI BpALEHUS: CEUYCHHS IHIMHIpA
(mapamuieNnbHO M MEPIEHANKYJISIPHO OCH), CEUeHHs KOHYyca (MapajuiebHbIe OCHOBAHHUIO
U TIPOXOJSIIKE Yepe3 BEPIIUHY ), CEUCHUS 1I1apa;

UCIIONIb30BAaTh METObl TMOCTPOEHUS CEUEHUI: METOJ CJE0B, METOJ BHYTPEHHETO
POEKTHPOBAHMUS, METO/I TIEPEHOCA CEKYIIEH IITOCKOCTH;

JTIOKA3bIBaTh T€OMETPUICCKHIE YTBEPKICHHUS;

NPUMEHSTh TEeOMETpHUYecKhe (HaKThl IS pEIIeHHs CTePEOMETPUYECKHX 3ajad,
MPEJIONIararoIIuX HECKOJIBKO IIaroB PelIeHUs, €Cli yCIOBUS MPUMEHEHHUS 3a/1aHbl B
SIBHOW M HESIBHOU (opMme;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMAaTHYECKHX OTHOIICHWH W HaXOXICHHE
TEOMETPHUYSCKUX BEIINYMH;

MPUMEHSTH IPOTPAMMHBIE CPEJICTBA U JICKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI TIPH
PELICHUH CTEePEOMETPUUECKUX 3a/1a4;

NPUMEHSTh TMONy4YCHHbIE 3HAHUS HA TMPAKTHKE: CPaBHHUBATh, aHAJIN3UPOBATh U
OIICHUBATh PeajbHbIC CUTYAIINH, IPUMEHSATh H3YUCHHBIC ITOHSATHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce IMOWCKA pEIIeHUsT MaTeMaTH4eCKu CQOpPMYITUPOBAHHON MPOOIEMBI,
MOJIEIIUPOBATh pealibHbIE CUTYallMU Ha SI3BIKE TEOMETPUH, UCCIIEA0BATh MMOCTPOSHHBIE
MOJIEJIM C UCTOJIB30BAHUEM T'€OMETPUUECKUX MOHATUI M TEOpeM, ammapara anreopsl,
pemaTh MPaKTHYECKHE 33]auH, CBSI3aHHBIE C HAXOXKJICHUEM FeOMETPUICCKHUX BEITMYNH;
UMETh TPENCTaBICHUSI 00 OCHOBHBIX JTallax pPa3BHTHS T€OMETPHH KaK COCTaBHON
yacTu (hyHJAaMEHTa pa3BUTHS TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Koan4yecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
n/n NPOrpaMmbl Bcero Koutpobire o0pa3oBaTe/bHbIEe pecypChl
padoThI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumMHoe pacrionioskeHue npsiMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [eprieHAUKYIIPHOCTH MPSIMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTl ¥ paccTosHUA 16 1
MHororpanHuk# 7 1
BexTopsl B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6

11



11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbHIE)
Ne ni/mm KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 AHanuTH4eckasi FreOMeTpHs 15 1
5 [ToBTOpeHuE, 0600IIEHNE U 15 1
CUCTEeMaTH3alMsl 3HAaHUH
3 O0BEéM MHOTOTPAaHHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEeHUEe, 06001IeHNE 1 17 5
CUCTeMaTH3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

OcHOBHBIE ITpaBWIIa H300pAKEHHST HA PUCYHKE
TUIOCKOCTH, TTApaJUIENbHBIX MPSAMBIX (OTPE3KOB),
CepeUHbl OTpe3Ka

[TonaTHus cTepeoMETPUN: TOUKA, TPSAMAsi, INIOCKOCTb,
npoctpancTBO. OCHOBHBIE MpaBHUIia M300pasKeHHS Ha
PHCYHKE IUIOCKOCTH, apalIeIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTpe3Ka

[MonsTus: nepecekaromuecs MIOCKOCTH,
nepeceKaroecs npsmMasi U II0CKOCTh;
MOJTYITPOCTPAHCTBO

[NousiThs: IEpeceKaronuecs MI0CKOCTH,
nepeceKarnecs npsaMast U I0CKOCTh;
MOJYITPOCTPAHCTBO

MHOTOrpaHHUKH, H300paKEHUE MPOCTSHIITHX
MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYOIIIX
00BEKTOB

MHororpaHHuKH, H300paXeHHE MPOCTEHIITNX
MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOLINX
00BEKTOB

AXCHOMEI CTCPCOMCTPHUHU U IICPBBIC CICACTBUA U3 HUX

-

AXCHOMBI CTEPCOMETPHUH U IIEPBBIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEICTBUS U3
HuX. CriocoObl 3aJaHus NPSAMBIX U TJIOCKOCTEH B
npocTtpancTBe. O003HAYEHHS MIPSIMBIX U TNIOCKOCTEN

10

UzobpakeHne ceueHni mpaMuibl, KyOa v MPU3MBIL,
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11

12

13

14

KOTOPBIC IPOXOMAT Uepe3 ux péopa. M3o0paxkenue
MEPECCYCHHUS TTOTyUCHHBIX IJIOCKOCTEH.
PackpaiiiiBanue nMocTpoeHHBIX CEYCHUMN pa3HbIMU
[[BETaMHU

N3obpaxenne ceueHni MIpaMUIbl, Ky0a U IPU3MBI,
KOTOPBIC IPOXOMAT Yepe3 ux péopa. M3o0paxenue
MEPECEYCHHUS TTOTyUYCHHBIX IJIOCKOCTEH.
PackpaiiiiBanue nMocTpoeHHBIX CEYCHUMN pa3HbIMU
1[BETaMU

N3obpaxenne ceueHn MHpaMUIbI, Ky0a U IPU3MBI,
KOTOPBIC IPOXOMAT Uepe3 ux péopa. M3o0paxkenue
NepeceyeHns OITyYEHHBIX IIIOCKOCTEH.
PackpaiirBanue noCTPOCHHBIX CEYEHUH pa3HbIMU
OBE€TaMU

N3obpaxenne ceueHni NHpaMUIbI, Ky0a U IPU3MBI,
KOTOpPBIC TIPOXOMAT Uepe3 ux péopa. M3o0paxkenue
NepeceyeHns OITyYEeHHBIX IIIOCKOCTEH.
PackpaiirBanue noCTPOCHHBIX CEYEHUH pa3HbIMU
OBETaMU

Mertoa cienoB ISl MOCTPOSHUS CeUSHUI

15

16

17

Merton cnenoB Jiis noctpoeHus ceueHuil. CBoMcTBa
TepecedeHnid IPSMBIX U TUIOCKOCTEH

Merton cnenos st noctpoeHus ceueHuid. CBoicTBa
TepecedeHnd IPSMBIX U TIOCKOCTEH

ITocTpoenue ceuenuii B mupamuje, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3zaHne BEIHOCHBIX YEPTEKEN U
3aIHUCh IIar0B TTOCTPOCHMSI

18

19

[ocTpoenue ceueHunit B mupamuie, Kyoe mo Tpém
ToukaMm Ha péopax. CozaHne BHIHOCHBIX YePTEXKEH U
3aMKCh I1aroB MOCTPOEHUS

[locTpoenue ceueHuit B mupamuie, Kyoe mo tpém
To4ykaM Ha péopax. Co3manne BEIHOCHBIX YePTEKEH U
3aMMcCh MIaroB MOCTPOCHUS

20

[MocTpoenue ceueHunit B mupamuie, Kyoe 1mo Tpém
ToukaMm Ha pébpax. CozaHne BHIHOCHBIX YePTEXKEH 1

14
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3aIHUCh IIar0B OCTPOCHHUSI
TloBTOpenue mianumerpuu: Teopema o
MPOTOPIIMOHANBHEIX 0Tpe3kax. [Tomooue
TPEYTOJIHHUKOB

22

23

24

25

26

IToBropenue mnanumerpun: Teopema MeHenasi.
PacueTsl B ceueHMAX Ha BBIHOCHBIX YEpPTEkKaX.
Hcropus pa3sBuTHs INIAHUMETPUU U CTEPEOMETPHUHU

KonrtponbHas padora "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3anmHoe pacnosioxeHue NpsiIMbIX B TPOCTPAHCTBE.
CkpeuuBarommuecs npsamele. [Ipusnaku
CKpeLIMBaOLINXCs NpsMbIX. [lapannensHbie npsiMble
B IIPOCTPAHCTBE

TeopeMa 0 CyLIECTBOBAaHUU U €IMHCTBEHHOCTH
NPSMOW MapaJJIENbHON TaHHOW NPSIMOM, MPOXOASIIEH
Yyepe3 TOUKY MPOCTPAHCTBA U HE JIeKallell Ha JaHHON
npsmMoil. JlemMma o nepecedeHuy napamuieabHbIX
MPSIMBIX TJIOCKOCTHIO

[TapannensHOCTE Tpex MpsAMbIX. Teopema o TpéEx
napajuIeIbHBIX MPSAMBIX. Teopema o
CKPEIIMBAIONIUXCA MPSIMBIX

27

[TapannensHOE TpoekTUpoBanre. OCHOBHBIC
CBOICTBA MapauIeIHLHOTO MPOSKTUPOBAHHS.
N3obOpaxenne pa3HbIX GUTYp B MapairienbHOI
MIPOEKITUHU

28

LenTpanbHas mpoekuys. YToi ¢ COHApaBIeHHBIMH
CTOpPOHAaMH. YTOJ MEXKIY IPSIMBIMH

29

30

3agauu Ha 10Ka3aTeIbCTBO U UCCIIEAOBAHMUE,
CBSA3aHHBIE C PACIIOJIOKEHUEM NIPSIMBIX B
MIPOCTPAHCTBE

[TonsTHA: napamienbHOCTh NPAMON U TNIOCKOCTH B
npocTpancTse. [Ipu3Hak mapanaenbHOCTH IPSIMOH 1
rtockocT. CBOMCTBA MapayuIeTbHOCTH IPSMO 1
IJIOCKOCTH
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31

T'eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JTIOKa3aTeNbCTBO, CBSI3aHHBIC C MAPANIETbHOCTHIO
MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE

32

33

ITocTpoeHnne cedeHus, MPOXOIAIIETO Yepe3 JAaHHYIO
IPSIMYIO Ha YEpTEkKE U MapauIeIbHOrO APYTOH
npsiMoi. Pacuét oTHOImIEHMI

ITapamiensHast MpoeK1Us, IPUMEHEHUE IS
MOCTPOCHUS CEYCHUH Ky0a U mapasuiesienunesaa.
CBoiicTBa napajuieNenunena u npu3Mbl

34

35

[apannensHable mnockocTu. [IpusHaku
NapaJyIeIbHOCTH ABYX IIOCKOCTEN

Teopema o mapamiensHOCTH ¥ €UHCTBEHHOCTH
TUIOCKOCTH, TIPOXOMAIIEH Yepe3 TOUKy, He
MPUHAICKAITYIO JAHHOM IITOCKOCTH U CICACTBHUS U3
Heé

36

CBoiicTBa MapayienbHbIX MIOCKOCTEH: 0
MapAJUIEIbHOCTH MPSAMBIX IIEPECEUCHUS IPU
MePEeCceYeHNH ABYX MapaUIeIbHBIX MJIOCKOCTEH
TpeThen

37

38

CBoiicTBa MapajuIeNbHBIX MIOCKOCTEH: 00 0Tpe3kax
napauiCjIbHBIX NPAMBIX, 3aKJTIIOYEHHBIX MCXKOY
napajyieIbHBIMU TUIOCKOCTAMH; O TIEPECEUCHUHI
IPSIMOM ¢ IByMS IAPAJLJIENIbHBIMU IIIIOCKOCTSMHU

[ToBropenue: Teopema [Tudaropa Ha iockocTn

39
40
41

IToBTOpEHHE: TPUTOHOMETPHUS IPAMOYTOJIBHOIO
TpEYroJIbHHUKA

CBoiicTBa Ky6a " IPAMOYTOJIBHOTO IMapaJuieJIicnuIicaa

Brruncienue 1uH OTPEe3KOB B KyOe U
NPSMOYTOJILHOM TIapajulesieuie;e

N R

42

IlepnieHqUKYISIPHOCTD TPSIMOM U TUIOCKOCTH.
[Ipu3Hak neprneHANKYIIPHOCTH IPSIMOM U INIOCKOCTH

43
44

IlepnieHUKYISIPHOCTD IPSIMOM U TUIOCKOCTH.
[Ipu3Hak neprneHANKyYIIPHOCTH IPSIMOM U INIOCKOCTH

TeopeMa O CyHICCTBOBAHUUN U CAMHCTBECHHOCTHU
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MIPSIMOM, IPOXOJIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U
NEPNEHINKYIAPHOHN K MIIOCKOCTH

IInockocTu u NEPINCHAUKYIIIPHBIC UM IIPSMBIC B

45 1
MHOTOTPaHHUKAX

46 [InockocT 1 neprneHANKYISIPHBIE UM IPSMBIE B 1
MHOTOTPaHHUKAX

47 Ilepnennukynsp u HakinonHas. [ToctpoeHue 1
MEPIEHANKYJIISIPA U3 TOUKH Ha NMPSIMYIO

48 Ilepnennukynsip u HakinonHas. [ToctpoeHue 1
MEPIEeHANKYJIISIPA U3 TOYKU Ha MPSIMYIO

49 Teopema o TpEx mepneHAnKysIpax (Ipsamas u 1
oOpatHast)

50 Teopema o TpE€x nmepreHAUKYIApax (Mpsamas u 1
oOpatHast)

51 VYo MeX/Iy CKpEeIHBAIOIIMMHCS IPSIMBIMH 1

52 ITonck nepneHANKYISIPHBIX MPSAMBIX C IOMOLIBIO 1
MIEPIEeHINKYIISPHBIX TUIOCKOCTEN

53 OpTOroHanbHOE MPOCKTUPOBAHHE 1

54 IToctpoenue ceueHmit kyda, mpu3Mbl, MPaBUIBHOMN 1
MUPaMUJBI C IOMOIIBI0 OPTOrOHAIBHOMN MPOEKIIUN
TTocTpoenue ceuennii Ky0a, MpU3MbI, IPAaBHIHLHOM

55 o 1
MUPAaMUJBI C IOMOIIBI0 OPTOrOHAIBHOMN MPOEKIIUN
CHuMMeTpHS B TPOCTPAHCTBE OTHOCUTENIBHO

56 WI0CKOCTH. [IIT0CKOCTH CUMMETpHit B 1
MHOTOTpaHHUKAX

57 IIpu3Hak nepneHIuKyISpHOCTH IPSIMOU U IIIIOCKOCTH 1
KaK CIIEICTBUE CUMMETPHUH

58 IIpaBunbHBIE MHOIOTpaHHUKU. Pacy€T paccTossHU OT 1
TOYKH JI0 IIIOCKOCTH

59 IIpaBuiibHBIE MHOTOTpaHHUKH. Pacuér paccTosHUM OT 1
TOYKH JI0 IIIOCKOCTH

60 Cr1oco0BblI Oy CTUTD MEPIICHANKYJIISPBI: CHUMMETPUS, 1

CIBUT TOYKH I10 MAPAJVIECIBbHON NPSMOI

17



CHBI/II‘ 10 HCHapa.HHeHI:HOﬁ HpﬂMOfI, HN3MCHCHHUC

61 .
paccTosHui

62 Kontponbnas pabota "B3anMHoe pacnonoxxeHue
HPSAMBIX U IUNIOCKOCTEH B IPOCTpaHCTBE"
[ToBTOpEeHME: yroyn Mex 1y NpsIMBIMU Ha TUIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBLHOM TPEYTOJILHHUKE,
TeopeMa KOCHHYCOB

64 [ToBTOpEeHME: Yron MeXIy CKpeIINBaOIIUMHICS
MPSIMBIMH B IPOCTPAHCTBE

65 I'eomeTpuyeckrie METOIbI BEIUMCIICHUS YTIIa MEXITY
MPSIMBIMH B MHOTOTpaHHHUKAX

66 JByrpanssiif yron. CBoCTBO IMHEHHBIX YITIOB
JIBYTPAaHHOI'O yria

67 [lepnenaukynspuble miockocTH. CBONHCTBA B3aUMHO
NEePHEHIUKYISIPHBIX UIOCKOCTEH
IIpu3Hak nepneHIuKyIIpHOCTU INIOCKOCTEN; TeopeMa

68 0 TIPSIMOM MIEpECEUYEHHsI JIBYX TUIOCKOCTEM
MIEPIEHINKYJIISPHBIX TPEThEH MIIOCKOCTH

69 [MpssMoyTONBHBIN Mapasiesienunes; Kyo; n3MepeHus,
CBOICTBa MPSIMOYTOJILHOTO MapaiieNenunena

70 Teopema o 1uaroHany nNpsAMOyrojJbHOTO
napajiesienuIe1a U CICACTBUE U3 Heé
CrepeoMeTpuyecKkie U MPUKIIAIHbIE 33/1a4H,

71 CBSI3aHHBIE CO B3aMMHBIM PACIIOIOKEHUEM MPSIMBIX U
TUIOCKOCTH
[loBTOpEHME: CKpEIMBAIOIINECS MPSIMBIE,

72 napajieNbHble TIIOCKOCTH B CTaHIapTHBIX
MHOTOTPaHHUKAX
[Tapa mapaymiensHBIX MIIOCKOCTEH Ha

73 CKpEIIMBAIOIIUXCA MPSIMBIX, PACCTOSTHAE MEXKTY
CKPEIIMBAIOIMMHUCS NMPSIMBIMU B IPOCTHIX CUTYaIUSIX

74 PaccrostHue OT TOUKHM 10 TIOCKOCTH, paCCTOSTHUE OT
MPSMOU JI0 TIIIOCKOCTH

75 BerunciieHue paccTosiHUN MEX]ly CKpElMBAtOIIUMUCS
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npAMbIMHU C IIOMOIIBIO nepr[equ/IKmepHoﬁ
IIJIOCKOCTHU

TpéXFpaHHLIﬁ YT0JI, HEPpaBCHCTBA JJIsI TPECXTPAaHHBIX

76 yrnos. Teopema [ludaropa, TeopemMbl KOCHHYCOB U 1
CHHYCOB AJIsl TPEXTPAHHOIO yIiia

77 DIIeMEHTHI CPepUIECKON TEOMETPHH: T€OIC3NICCKIE 1
JMHUM Ha 3eMiie

78 KontposnbHas pabota "Yribl U paccTosHus" 1

79 Cucremarusanus 3HaHul "MHOTOTpaHHUK U €T0 1
3JIEMEHTHI"

80 IMupamuaa. Busasl nupamun. [IpaBuibHas mupamuga 1

81 ITpusma. IIpsmas u HakioHHAs pu3Msbl. IIpaBunbHas 1
npu3Ma

82 IIpsiMoit mapasuienenunen, NpsiMOyroJIbHbII 1
napauienenumnesn, Kyo

83 BrimykJibie MHOTOrpanHukd. Teopema Ditnepa 1

84 Brinykinsle MHOTOrpanHuky. Teopema Diinepa. 1
[TpaBuIIbHBIC U MTOTYTPABUIIbHBIE MHOTOTPaHHUKH

85 KonTposbHas padora "MHOrorpaHHuku" 1

86 [lonsATHE BeKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1

87 CymMMa BEKTOPOB 1

88 Pa3HOCTL BEKTOPOB 1

89 IpaBuno napasiesnenunesa 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1

91 Pasnoxenune Bekropa 1o 0asucy Tpéx BEKTOPOB, HE 1
JIeKAIIUX B OJJHOH TIOCKOCTH

92 CKalsipHOE MPOU3BEIECHHE 1

93 Brruunciienue yriia Mexzy BEKTOpaMH B IIPOCTPAHCTBE 1

94 I[Mpocreiinme 3a1a4u ¢ BEKTOpaMU 1

95 [Ipocreiimue 3a1a4n ¢ BEKTOpaMH 1
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96 IIpocTeiinye 3a1a4u ¢ BEKTOPaMH 1
97 IMpocreiitme 3a1a4u ¢ BEKTOPAMH 1
98 O60061IeHNe U CUCTeMATH3allUs 3HAHUM 1
99 OG6o0IIEHNE U CHCTEMATH3AINS 3HAHUI 1
100 HWrtorosasi KOHTpOJIbHAs paboTa 1
101 HWrorosast KOHTpoOJIbHAS paboTa 1
102 O060011IeHNE U CUCTEMATH3ALMS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102
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11 KJIACC

Kosau4vecTBo 4acos DJIeKTPOHHbBbIE
Ne Hdara uudgposbie
Tema ypoka KonTtpoJubHbie
n/n Bcero H3yYeHUs oOpa3oBaTejibHbIE
padoThI
pecypcsl
1 [ToBTOpenne TeMb! "KoopauHaTel BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTPaHCTBE"
[ToBTOpenue TeMsl "CraiasipHOE IPOU3BEACHUE
2 1
BEKTOpOB"
3 [ToBTOpenue Temsl "Boluncienne yria Mexmy 1
BEKTOpPaMH B IPOCTpaHCTBE"
[ToBTOpeHue TeMsl "Y paBHEHUE TIPSIMOM
NpOXOAsIIEH Yepe3 ABe TOUKU"
YpaBHEHHE TIOCKOCTH, HOPMaJlb, YPaBHEHUE
5 Y 1
IJIOCKOCTH B OTPE3Kax
YpaBHEHHE TUIOCKOCTH, HOPMallh, YPaBHEHHE
6 p p yp 1
IJIOCKOCTH B OTPE3Kax
7 BekTopHOE IpoH3BeIeHHE 1
8 JInHeliHble HEpaBEHCTBA, IMHEIHOE 1
MPOrpaMMHUPOBaHHUE
9 JInHeliHble HEpaBEHCTBA, IMHEIHOE 1
MPOrpaMMHUPOBaHHUE
AHaTUTHYECKUE METO/IbI pacuéTa yriia MEeX]]
10 p y Y 1
MPSIMBIMU B MHOTOTPaHHHKAX
p P
AHaTUTHYECKUE METOJIbI pacuéTa yriia MEexK]]
11 p y Y 1
IJIOCKOCTSIMM B MHOTOTPaHHUKAX
dopmyna pacCTOSHUS OT TOYKH JI0 TIOCKOCTH B
12 pMyla p 1
KOOPJAMHATAX
13 HaxoxaeHre paccTosHMM OT TOUKHU JI0 TUIOCKOCTH B 1
KyOe
14 Haxox1eHne pacCTOSHUI OT TOYKHU [0 IIIOCKOCTHU B 1
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MIpaBUJIBHOM MUpaMuIe

15 KouTtponbhas pabora "AHanutuueckas reomerpus” 1

16 CeueHuss MHOTOIPAaHHUKOB: CTaHIapTHBIE 1
MHOTOTPAHHUKH

17 CeueHunst MHOTOTPaHHHUKOB: METO/T CJICI0B 1

18 CeueHust MHOTOrPaHHUKOB: CTaH/IAPTHBIE IIOCKOCTH, 1
[epeceYeH s MPSAMbIX U IIOCKOCTEH

19 [MapasienbHble NPSIMbIE U TIOCKOCTH: MapaJlIebHbIE 1
ceyeHus

20 Hapannenbvﬂme IPSIMBIE U TUIOCKOCTHU: PACUET 1
OTHOLICHUH

21 [MapasienbHble NPSMbIE U TTIOCKOCTH: YIIIbl MEXTY 1
CKPELIUBAIOIIMMHUCS IPAMBIMH
[leprieHANKYIAPHBIE TPSIMBIE U TUIOCKOCTH:

22 CTaHapTHBIE MAPBI MEPIECHIUKYISIPHBIX IOCKOCTEH 1
Y IIPSMBIX, CHMMETPUM MHOTOIPAHHUKOB

23 [leprieH MKy IAPHBIE TIPAMBIE M IIOCKOCTH: TEOPEMA 1
0 TpeX MEPIEH IUKYIIAPax

24 [leprieHANKyIAPHBIE TPSIMBIE W TUIOCKOCTH: 1
BBIYHCIICHUS [UIMH B MHOTOTPAHHUKAX

o5 [ToBTOpEHHE: TUIONIAIH MHOTOYTOIBHUKOB, (HOPMYJIbI 1
JUTA TUIOMIA/IEH, COOOpaXKEHHs MOA00MsI

26 [ToBTOpEHHE: TUIONIAIH MHOTOYTOIBHUKOB, (hOPMYJIbI 1
JUIS TUIOIIA Ik, COOOpakeHUs 110100uUs

27 [ToBTOpEHHE: TUIONIAIH MHOTOYTOIBHUKOB, (HOPMYJIbI 1
JUISL TIOIIaIeH, COOOpaKeHHUs 110,100
[lnomanm ce4eHnii MHOTOrPaHHUKOB: TLIONIA/IA

28 TIOBEPXHOCTEH, Pa3pe3aHus Ha YacTH, COOOPaKEHHs 1
noxoous
[lnotmaam ce4eHnii MHOrOrPAaHHUKOB: TLIONIA/IHA

29 [OBEPXHOCTEMN, pa3pe3aHust Ha YaCTH, COOOPaKEHHUS 1
noxoous

30 KonTtponbHas pabota "IToBTOpeHue: 1
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MHOTOTPaHHUKH, CEYEHHUS] MHOTOTPaHHUKOB"
O6béM Tena. OOBEM MPSIMOYTOJIEHOTO

31
napajuienenumnena

32 3amaun 00 yBOEHUH Ky0a, 0 KBajipaType Ky0a; o
TPUCEKIINH yTJIa

33 CrepeoMeTprUYeCcKHe 3a/1a4d, CBI3aHHBIC C 00BEMOM
MIPSIMOYTOJIBHOTO MapaJiIesien e 1a

34 [Ipuknagubie 3a1a4u, CBI3aHHBIC C BBIYUCICHUEM
00BEMa TTPAMOYTOJILHOTO TapajuieienuIeaa

35 OO6BEM TPSIMOM TTPU3MBI

36 CrepeoMeTpUUueCKUe 3a/1a4H, CBSI3aHHEIC C
BBIYUCIICHHEM 00BEMOB IPSIMOM MPU3MBI

37 [Ipuknamubie 3a7a49u, CBsI3aHHBIE ¢ 00BEMOM TIPSIMOI
TIPU3MBI
Brranciienne 00EMOB TEII € ITOMOIILIO

38 onpenenénHoro uarerpana. O0bEM HaKIOHHON
MIPU3MBI

39 Brruncienue 005EMOB TEJI ¢ IIOMOILBIO
onpeaenéHuoro uHrerpana. O0béM mupamMuIbI

40 ®opmyna 06bEMa pamusl. OTHOIIEHHE 00BEMOB
MMPaMHUJ C OOILITUM YTIIOM

41 ®opmyna 06bEMa pamuasl. OTHOIIEHHE 00BEMOB
MUPaMHU] C OOIITUM YTIIOM

42 CrepeoMeTprUYeCKHEe 3a/1a4u, CBI3aHHBIC C 00bEMaMuU
HAKJIOHHOU MTPU3MBI

43 CrepeoMeTprUYecKHe 3a/1a4d, CBI3aHHBIC C 00bEMaMu
MTUPAMHU/TBI

44 [puxmanasie 3a1aun o Teme "OOBEMBI TEn",
CBsI3aHHBIE C 00HEMOM HAKIIOHHOW HPU3MBbI

45 [puxmanasie 3a1aun o Teme "OOBEMBI TEM",
CBsI3aHHBIE ¢ 00HEMOM HTHPAMHUJIBI

46 [Ipumenenne 00bEMOB. BrrurciieHre pacCTOSHUS 10

IIJIOCKOCTH
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47

Kontponbnas padora "O6bEM MHOTOTpaHHHKA"

Hunmuaapuyeckas TOBEPXHOCTh, 00pa3yollie

48
IMWIHHAPAYECKON MOBEPXHOCTH
49 Hununap. [psamoii kpyrosoit nunuHap. Ilnomans
MOBEPXHOCTH IUJIMHIPA
50 Konudeckast moBepXHOCTH, 00pa3yromye KOHHIECKOH
noBepxHocTu. Konyc
51 Cedenue KOHyca IIOCKOCTBIO, MapaJlIeTbHOM
TJIOCKOCTH OCHOBAHUS
52 Yceuénnslii konyc. M300paxkenue KOHYCOB U
YCEUEHHBIX KOHYCOB
53 [Tnomank 6OKOBOW MOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHyCa
54 [Tnommane 60KOBOI MOBEPXHOCTH U TIOTHON
MOBEPXHOCTH KOHyCa
CrepeoMeTprIeCKUe 3a/1a9d Ha JI0Ka3aTeIbCTBO U
55 BBIYHCIIEHHE, TIOCTPOECHUEM CEUCHUH [IIHHIPA,
KOHYyca
CrepeoMeTpuiecKue 3aJ1a9d Ha JI0Ka3aTeIbCTBO U
56 BBIUUCIICHHE, TOCTPOCHUEM CEUCHUH IIWIINH/IPA,
KOHyCa
57 [MpukaaHble 3a0a4K, CBI3aHHbIE C IUITHHIPOM
58 [Tpuxnagnbie 3aJja4u, CBA3aHHBIE C UIUHIPOM
59 Cdepa u map
[lepeceuenue chepsl U apa ¢ MI0CKocThio. Kacanue
60 mapa u chepbl IIOCKOCTHI0. Byt n n300pakenue
niapa
[lepeceuenue cdepsl 1 mapa ¢ mwiockocTeio. Kacanue
61 mapa u cepsl II0CKOCThI0. Bun u nzo0paxenne
mapa
62 Vpasuenue chepsl. [Tnomans cheps u eé yacTeit
63 Cummetpus cdepsl u miapa
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CTCpeOMCTpI/I‘lCCKI/Ie 3aJa4r Ha 10Ka3aTCJIbCTBO U

64 BBIYHUCIIEHHE, CBA3aHHBIE CO ChepOil U mapom, 1
MOCTPOCHUEM HX CEYCHUH TUIOCKOCTHIO
CrepeoMeTprIeCcKUe 3a]]a9d Ha JIOKA3aTeIbCTBO U

65 BBIYKCJIEHHE, CBA3AHHBIE CO CEPON U Mapom, 1
MOCTPOCHHUEM UX CEYCHHUH TIOCKOCTHIO

66 [Mpuknanuble 3ana4un, cBsI3aHHBIE cO chepoil n 1
1apomM

67 [ToBTOpEeHME: OKPYKHOCTH Ha TIIOCKOCTH, 1
BBIYUCIICHHS B OKPYKHOCTH, CTAaHIAPTHBIE TOJ00MS

68 Paznuunbie KOMOWHAIMY TEJ BPaILCHUS 1 1
MHOTOTPaHHUKOB

69 3amaun o Teme "Tena U MOBEPXHOCTH BpaieHHs" 1

70 3anaun o Teme "Tena u NOBEpXHOCTH BpameHus " 1

71 KonTposnbHas padora "Tena u moBepXHOCTH 1
BpauieHus"

72 O06bém mmmHapa. Teopema 06 00BEME pIMOTO 1
WINHpA

73 Beruncnenre 00bEMOB TEIT C TOMOIILIO 1
onpeaenéHHoro uHrerpaia. O0béM KoHyca

74 [Tnomau GOKOBOM | TIOJHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpriecKue 3a/1a4u, CBI3aHHbIE C 1
BBIUUCIICHHEM 00BEMOB IIMIIHHPA, KOHYCa

76 [puxmamasie 3agauun o Teme "OOBEMBI U TIOMAN 1
noBepxHocTel Ten"
O61BEM mapa u mapoBoro cekropa. Teopema 06
00bEMe mmapa. [Lnomans chepsl.

77 CrepeoMeTpUYECcKHe 3a/1a4H, CBSI3aHHbIE C 1
BBIYMCIICHHEM 00BEMOB I1apa, apOBOTO CErMEHTa U
LIapOBOT'0 CEKTOPa
[puxmamasie 3a1aun o Teme "OOBEMBI TEN",

78 CBSI3aHHBIE C 00BEMOM I1apa | TUIOMIA B0 CHEphI. 1

CooTHOIIIEHHUST MEXK/TY TUTOIIAISIMH TIOBEPXHOCTEH 1
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79

80

81

82

00bEMaMU IOO0HBIX TEN

[TogoOubIe Tena B mpocTpancTee. M3MeHenne o0bpEMa
npu nogobuun. CtepeoMeTpruiecKre 3a1auy,
CBSI3aHHBIE C BBIYUCIIEHUEM 00BEMOB TEJ U
IJIoIaeil moBepXHOCTeM

KontponbHas padora "[lmomany moBEpXHOCTH H
00BEMBI KPYTIIBIX Te"

JBmxenns npoctpancTBa. OtobpaskeHns. [IBrkeHUs
1 paBeHCTBO Quryp. OOIIre CBOMCTBA JBMKECHUH
Buapl nBukeHUi: napajiiienbHbIi IEPEHOC,
LIEHTpaJIbHasi CHMMETPHS, 3epKaJIbHAsT CHMMETPHS,
MIOBOPOT BOKPYT NPSIMOU

83
84

[IpeoOpazoBanus nogoous. [Ipsimas u chepa Diinepa

FCOMeTpI/I‘-ICCKI/IC 3aJa4y Ha IPUMCHCHUEC IBUKCHUSA

85

86

87

KonTponbaas pabdora "BekTops! B mpocTpancTse”

Ob6o06matomiee moBToperue 11 MOHATHIT 1 METOIOB
kypca reomerpun 10-11 xiraccoB, cuctemaTu3anus
3Hanuil: "[lapanneasHOCTh NPSIMBIX U INIOCKOCTEN B
npocrpaHcTae"

O6o06matomiee moBToperue 11 MOHATHI 1 METOIOB

Kypca reomerpun 10-11 kiaccoB, cuctemaTuzanus
3HaHui: "BexTops! B mpocTpancTae”

88

89

Oo6o061matoree mopTopeHue 11 MOHATHIT 1 METOIOB
kypca reomerpun 10-11 xinaccoB, cuctemaTu3anus
3HaHuil: "BekTopsl B mpocTpancTse"

O6o06matomiee mosTopeHue 11 MOHATHI 1 METOIOB

Kypca reomeTtpun 10-11 knaccos, cucreMaTu3anus
3HaHui: "O0beM MHOrOrpaHHUKa"

90

91

Oo6o061maroree mopTopeHue 11 MOHATHI 1 METOI0B
Kypca reometpun 10-11 xiraccoB, cuctemMaTu3anus
3Hanuii: "O0beM MHOrorpaHHuka"

O6o06matomiee moBTopeHue 11 MOHATHI 1 METOIOB

Kypca reomeTtpun 10-11 knaccos, cucreMaTu3anus
3aaHui: "[Inomaay moBepXHOCTH U 00BEMBI KPYTIIBIX
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92

93

n

TCII

Oo6o6maroree moBTopeHue 11 MOHATHI 1 METOIOB
Kypca reomeTpun 10-11 knaccoB, cucreMaTH3aIus
3raHui: "[Inomany moBepxHOCTH U 0OBEMBI KPYTIIBIX
Ten"

Htorosas koHTposbHas paboTa

04
95

Htorosas koHTponbHas paboTa

[ToBTOpEeHME, 0000IICHNE U CUCTEMATH3AIINS 3HAHMI

96

97

98

Hcropust pa3BUTHS CTEPEOMETPUU KaK HAYKHU U €€
POJIb B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHs CTEPEOMETPUH KaK HAyKU U €€
POJIb B Pa3BUTUH COBPEMEHHBIX HHXXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUU KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

HcTopus pa3BUTHs CTEPEOMETPUH KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX HHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHs CTEPEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTHUH COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

101

102

Hcropust pa3BUTHUS CTEPEOMETPUN KaK HAYKHU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX WHXKEHEPHBIX U
KOMIIBKOTEPHBIX TEXHOJIOIHH

I/ICTOpI/ISI Pa3BUTHUA CTCPCOMCTPUN KAK HAYKU U eé
POJIb B pa3BUTHU COBPEMECHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka: anredpa 1 Hayaia MaTeEMaTHYECKOI0 aHalln3a, reomerpust. ['eomerpus, 10-
11 kimaccel/ byty3oB B.®., [Tpaconor B.B. mox penakiueit CanoBauyero B.A.,
Axuunonepnoe obmectBo «M3narensctBo «Ilpocsenienne»

Martemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHAN3a, TEOMETPHSI.

I'eometpus, 10-11 kmaccel/ Aranacsu JI.C., Byty3os B.®., Kagomues C.b. u

npyrue, AkunonepHoe oo6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

MaremaTrka: anreOpa u Hayaja MaTeMaTHYeCKOTO aHaIu3a, TeOMETPHSL.
I'eometpus, 10-11 kmaccel/ Aranacsa JI.C., Byty3os B.®., Kagomues C.b. u
npyrue, AknnoHepHoe oomectBo «M3narensctBo «IIpocBemenuer

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

- ege.fipi.ru/

- http://www.matematika-na.ru;
- https://uchi.ru/ ;

- https://resh.edu.ru/
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