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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpust siBAsieTCss ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHus, TaK Kak 00eCreuynBaeT BO3MOKHOCTh U3YUECHHS JUCUUIUINH
€CTECTBEHHO-HAYyYHON HANpaBIEHHOCTH M MPEAMETOB TyMaHUTApPHOIO IHUKIIA.
IlockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (OpMUpPYEMOEe  IpU  H3YYEHHH
00y4JaroIUMUCS TTOHATUHHBIX OCHOB T'€OMETPUH, NMPHU J10KA3aTEIbCTBE TEOPEM U
NOCTPOEHUM LIETIOYKU JIOTHYECKUX YTBEPKICHUHN MPU PELIEHUH F€OMETPUYECKHX
3aa4y, yMEHHWE BBIABUTaTb M ONPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl MPU PELIEHUM 3a/lad €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YaCTHOCTHU
busndeckux 3aaad.

Llenp ocBoeHus mporpaMmbl yueOHOro Kypca «l'eomeTpus» Ha yriyOJéHHOM
YpPOBHE — pa3BUTHE WHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOydarolmmxcs Ipu
U3y4YEeHUU T€OMETPHHU, KaK COCTaBJIAIOIIEH MpeAMeTHOHN obnactu «MaremaTuka u
uHpoOpMaTUKa»  uepe3  obecreueHue  BO3MOXKHOCTH  NIPUOOpETeHHs U
UCIIOJIb30BaHUsl Oojee TINyOOKMX T'€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cHeu(pUUHbIX T€OMETPUN, U HEOOXOAUMBIX JUIsl YCHEIHOT0 Npo(eccCuOHaIbHOTIO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCMOJIb30BAaHUEM MATEMAaTUKU.

[IpropuTeTHBIMM 3aJjauaMy Kypca T€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIIOIIMMU U YCUITMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHne MpeCTaBIEeHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbl U
(opMupOBaHrE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPY KAIOLIIM MUPOM;

¢opMupoBaHUe TMPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (UTrypax Kak o
BOXHEUIINX MAaTEeMATHUYECKUX MOJENSAX, IMO3BOJIAIOMIMX ONMCHIBATH U H3Yy4aTh
pa3HbI€ SIBICHUS OKPY’KAIOILIEr0 MUPA, 3HAaHUE MOHATUITHOIO armapara 1o pasaeiny
«CtepeomeTpusi» y4eOHOT0O Kypca reOMETpHUH;

dopmupoBaHre  yMEHHS ~ BIaJ€Tb  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMM CBONCTBaMH, 3HaHHE TEOPEM,
GopMyn1 UM yMeHUE MX HNPUMEHSATb, YMEHHUs JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHbIE CIIOCOOBI PEeIIeHNUs 3a/1a4;

(opMHpOBaHHE YMEHUS PAClIO3HABATH HA YEPTEKAX, MOJEISIX U B pEaTbHOM
MUpE MHOTOTPaHHUKMA M Teja BpalleHUs, KOHCTPYUPOBATb T'€OMETPUUYECKUE
MOJIENIN;

(¢opMupoBaHrHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOrO MOCTPOCHUS
MaTEMaTUYECKUX TEOpuil, (POPMUPOBAHHE MOHMMAHUS POJM AKCMOMATHUKHU MPU
IPOBEICHUH PACCYKJICHUI;

(¢opMupoBaHUe yYMEHHMs BIaJEThb METOJAMHU JI0Ka3aTeJIbCTB U aJTOPUTMOB
pelleHrs, YMEHHUS UX NPUMEHSITh, MPOBOJIUTH JOKa3aTeNIbHBIE PACCyKICHUS B
X0/ PEIICHHs CTEPEOMETPUUECKHUX 33/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM,
(opMupoBaHHE MpPEICTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPH



000CHOBaHNY MAaTEMAaTHUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUN
JEyKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUJIEKTYalIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUYEHHUIO T€OMETPUU;

(dopMupoBaHUE (PYHKIIMOHAIIBHOM T'PaMOTHOCTH, PEIEBAHTHON T€OMETPHHU:
YMEHHSI PaCIiO3HABaTh TMPOSBICHUS T'E€OMETPUYECKUX TMOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HEHHBIX CUTyallUsX U MPU U3YUYEHUH APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCHMOCTEH M  3aKOHOMEPHOCTEH,
MOJIEJTMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEIOBAHUS TMOCTPOEHHBIX MOJENEH,
UHTEPHPETALNU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpP)KATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBustorcsi:  «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukmn», «Tena BpameHus», «Bexktopel ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo GPI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMUY», PEJICBAaHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM YpOBHE OOyYE€HHUsS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIep)KaTeIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a
dbopMupOBaHHE  JIOTMYECKUX yMEHHUH  pacmpeiensercs He  TOJBKO IO
coJiepKaTeNIbHBIM JTMHUSAM, HO U 10 TojgaM oOyuenus. ConeprkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaram ocBoeHust denepanbHoit paboueit
IpOrpamMMbl, paclpeleNEHHbIM IO TojaM OOy4YeHHMs, CTPYKTYPHUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCAM O0yYarOIIHUECs
oOpamainuch HEOAHOKPAaTHO. OTO TO3BOJSET OPraHM30BaTh  OBJIAJICHUE
F€OMETPUYECKUMU MTOHATUSIMU U HABBIKAMHU TIOCJIEIOBATEIIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTaBICHUN O0YYaIOIUXCs, PACIIUPss U YIITyOuIsist
e€, 00pazyst IPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexoa k U3y4EHUIO TEOMETPUU HA YTITyOJEHHOM YPOBHE MIO3BOJISIET:

co3gath  ycioBus ang  guddepeHumanru  o0ydeHHs,  TOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX IMporpamMM, OOECIEeUUuTh YriyOJIEHHOE
M3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEN yueOHoro mpeamera «MaTeMaTHKay;

HNOATOTOBUTH OOYYaIOIIUXCA K MPOAOHKEHUIO H3YYEHUST MAaTE€MaTUKH C
yuéToM BbIOOpa Oynymied mnpodeccuu, obdecriednBas MPEeMCTBEHHOCTh MEXKIY
o01uM 1 poeccoHanbHBIM 00pa30BaHUEM.

Ha wu3yuenume yudeOHoro kypca «['eomerpusi» Ha yriayOJ€HHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B INPOCTPAHCTBE: II€pECEKaroluecs,
napajulelIbHble M CKpeluBaromuecs npsmele. [IpU3Hakum CKpemmBarOmuMxcs
npsAMbIX. [lapamnenbHOCTh MPSAMBIX U INIOCKOCTEW B MIPOCTPAHCTBE: NapaJUIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, APAUIENBHOCTD TPEX MPSIMBIX, NAPAIIIEIBHOCTD IIPAMOMN
U 1uiockoctu. [lapannenbHoe M LIEHTpPaJbHOE MPOEKTUPOBAHUE, HM300pakeHUe
¢uryp. OcCHOBHBIE CBOHCTBa MapauIeIbHOIO MNPOEeKTHUpoBaHUs. HM300pakeHue
buryp B nmapajuiesibHOW MPOEKUHUU. YTJbl C COHAMPABIEHHBIMU CTOPOHAMH, YIOJ
MEXy IpsMBIMU B mpocTpaHcTBe. [lapamiensHOCTh IUIOCKOCTEN: MapalieIbHbIE
IUIOCKOCTH, CBOKMCTBA MapaJuIeIbHbIX IJIOCKOCTEM. IIpocreiimmue
OPOCTPAHCTBEHHbIE (QUIYyphl Ha IJIOCKOCTH: TETpaj’Ap, MapajuleNenume],
IMOCTPOEHUE CEUCHUU.

IleprieHAMKYIAPHOCTD IPSMOM U IUIOCKOCTH: IEPIECHIAUKYIISPHBIEC NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE W IEPIECHAMKYISAPHBIE K INIOCKOCTH,
IPU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
IIEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
IleprieHIMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH 110 IJIOCKOCTH, PACCTOSIHUE
OT TmOpAMON A0  IUIOCKOCTH,  MpoeKIuss  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIMKYISAPHOCTh  IUIOCKOCTEH: NPHU3HAK IEPHEHAUKYJSIPHOCTH — JIBYX
IIOCKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOU U IIJIOCKOCTBIO, JBYTPAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOIO yria. TpEXIpaHHbBIM U MHOTOI'PDAHHBIE YTJIBL.
CBoicTBa IUIOCKUX YIJOB MHOrorpaHHoro yrija. CBoWCTBa IUIOCKMX U
JIBYTPAaHHBIX YIJIOB TPEXTPAHHOrO yrja. Teopembl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOIO yIJIA.

MHororpaHHuKH

Buapl MHOrorpaHHukKoOB, pa3BEépTKa MHOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, npsiMasi ¥ HaKJIOHHAs MPU3Mbl, OOKOBas U MOJHAsl TOBEPXHOCTh NMPU3MBI.
[Tapamtenenurien, nOpPsSMOYTOJBHBIA — NapajulelENUNe]] ©W  €ro  CBOUCTBA.
Kparvaiimme myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiepa.
[IpoctpanctBennass Teopema Iludaropa. I[lupamumpa: n-yrosnbHas nupamuza,
npaBuibHas W yceu€HHas mnupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHei
PaBWJIBHOW mnupamubl. lIpaBHibHBIE MHOTOIpDAHHUKH: IIPAaBWJIBHAS IpU3Ma U



npaBWJIbHAs TNHUpaMKa, NpPaBUIbHASA TPEYroJibHasi MUpaMHIa W TPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o nNpaBUIBHBIX MHOTIOIPAHHHUKAX: OKTadIp,
JOAECKAdIP U UKOCADIP.

Boluucnenue 9JeMEHTOB MHOTOTPAaHHUKOB: pEOpa, JMaroHalv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTU MPSMOM IPU3MBI,
IJIOLAJb OCHOBAaHMM, TeopemMa O OOKOBOM NOBEPXHOCTH NPSIMOW MPU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TIOBEPXHOCTH TPABUIBHON NHPAMHUJIBI,
TEOpeMa O IUIOLAAN YCEUYEHHON MUPAMUIBI.

CummeTpust B NPOCTPAHCTBE. IJIEMEHTBl CUMMETPHM  IPaBUIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MPaBWJIBHOM MHOTOIPAHHHUKE: CUMMETPUS
napajuielienunesa, CUMMETPUS MPABWIbHBIX NPHU3M, CUMMETpPUsS NPaBUIBbHOU
nUpaMUbl.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B HIPOCTPAHCTBE, HYJEBOW BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJICHHBIE U MPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOpPaMU: CIIOKEHUE
U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucio. CBOMCTBA CHOKEHUS BEKTOpOB. CBOKCTBA YMHOKEHUSI BEKTOpPA HA YHCIIO.
[TonsTE KOMILIaHapHbIE BEKTOpBI. lIpuM3HAK KOMIUJIAHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamwienenumnena. Teopema O pPa3lIOKEHWH BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas  cuctemMa  KOOpAMHAT B
npoctpadcTBe. KoopauHatel Bekrtopa. CBs3b MEXAy KOOPAMHATAMHU BEKTOpa U
KOOpJIMHAaTaMHd TO4YEK. YTOJI MEXIy BeKkropamu. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenust

[ToHATHS: UUIAMHAPUYECKAS TOBEPXHOCTb, KOHHUYECKas ITOBEPXHOCT,
chepuueckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpalieHus:
UJIMHAP, KOHYC, YCeUYEHHBIM KOHYC, cdepa, map. Bzaumuoe pacronoxeHue
chepbl M TUJIOCKOCTH, KacarelibHasi IJIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHusl Ha TIOCKOCTU. Pa3BépTka nmimHapa u koHyca. Cummerpusi cepsl u
mapa.

O6bém. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NpsSIMOYTOJILHOTO Tapajuienenunena u ciueactsust u3z He€. OObEM mNpsaMoil u
HAKJIOHHOW MPU3MBbl, HWJIMHJIpA, MUpaMuabl U KoHyca. OO0bEM I1apa U 1apoBOTo
CErMeHTa.

KoMmOvHanmmu Ten BpaiieHus W MHOTOTpaHHUKOB. [lpu3ma, BmmcaHHas B
IUJUHIp, ONHCaHHas oOKoJio IiauHApa. llepeceyenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepbl miockocTbio. [loHATHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK HWJIU TEJO
BpAILICHUA.

[Imomaar MOBEpXHOCTH LUIMHJPA, KOHYca, Momanas chepbl u e€ vacreil.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nofaoOHbIX ¢uryp. IlpeoOpazoBanue momoOusi, roMoTeTHs. PemieHue 3agady Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHue ceyeHrii MHOTOIPaHHUKOB M T€JI BPAILLICHUS: CEYECHUS LIMJIMHIpA
(mapayuiebHO M TEPHEHAMKYJSPHO OCH), CEYeHHUs KOHyca (mapasuielbHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPIINHY), CEUYEHUS 1Iapa, METObI TOCTPOEHUS
CEUCHMU: METOJI CIEN0B, METOJ BHYTPEHHErO0 MPOCKTUPOBAHUSA, METO] MEPEHOCA
CEKYILIEH MIOCKOCTH.

BekTOpbI 1 KOOPpAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancrBe. Omepauuu HajJ BEKTOpamH. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsmoyronbHas
cucTeMa KoOpAuHAT B IpocTpaHcTBe. KoopnnHaTel BekTopa. PasnoxkeHue BeKTopa
no 6Oasucy. KoopaumHaTHO-BEKTOPHBIA METOJl TpPHU PEIICHUH Te€OMETPUUYECKHUX
3a7ad4.

JIBMKeHUs B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS U PaBEHCTBO GUTYP.
OOmue cBoicTBa JBMOKCHUM. BuIbl JIBWXKEHUN: TIapauIeIbHBIA IEpPEHOC,
LHECHTpaJIbHAsl CUMMETPHS, 3€pPKAJIIbHAs CHUMMETPHUS, MOBOPOT BOKPYTr MPSMOM.
[Ipeo6pazoBanus mogodus. [Ipsimas u chepa Ditnepa.



IHNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIbTATDBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMKM 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHUICKOTO  oOmiecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
nporeaAyp TPakKIaHCKOro oOImiecTBa (BBIOOpHI, OMNPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TpakIaHCKOW HJEHTUYHOCTH, YBAXKEHUS K
NPOILIOMY M HACTOSIIIEMY POCCUICKOW MAaTeMaTUKH, [IEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMA B JPYTHX HAyKax, TEXHOJOTHsX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHE JYXOBHBIX IIEGHHOCTEH POCCHIMCKOr0 Hapoja, CPOPMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUS, 3TUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIEro;

4) 3cTeTHYeCKOe BOCIIMTAHME:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAsl ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3aja4, PEUICHUH, pacCy ACHHUM, BOCIPUUMUYHUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

chOpMUPOBAHHOCTh yMEHHUS NPUMEHATh MaTeMAaTUYECKUEe 3HAHUS B
MHTEpecax 3I0pOBOTo M 0€30MMacHOr0 00pasa KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 37I0pOBBIO (3I0pOBOE INMHUTAHWE, COAJTAHCUPOBAHHBIA PEKUM 3aHATUH U
OTZIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
U 3aHATUAX CHIOPTUBHO-03/J0POBUTEIBHON 1€ATEIBbHOCTBIO;

6) TpynoBOE BOCIUTAHME:

TOTOBHOCTh K Tpydy, OCO3HAaHUE LIEHHOCTH TPYAOIO0Us, HHTEpeC K
paznuuHbiM  chepam  MPO(EecCHOHANBHON  EATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieid mpodeccuu U peaiu30BbIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHHUIO U



caM0O0Opa30BaHUIO HaA MPOTSHKCHUH BCEU JKW3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUU MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAITPABIECHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIUTAHME:

c(OPMHPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpbl, TOHUMAaHUE BIMSHUSA
COLIMAJIBHO-D)KOHOMHYECKHUX IPOLIECCOB HA COCTOSHUE IPUPOJHON U COLMAIBHON
Cpelibl, OCO3HAHUE I100ANTBHOr0 XapaKTepa KOJIOTHUECKUX MpoOiieM, OpUeHTaIUs
HAa TMPUMEHEHHE MAaTeMaTHMYeCKUX 3HAaHUWA Ui pelleHHs 3ajad B 00JacTH
OKpYXamUel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICACTBUI TSI OKPYKAIOIIENU CPEBI;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH W  OOIIECTBEHHOW  MPAKTUKH, [MOHUMAHUE
MaTeMaTHYeCKON HayKH Kak cQepbl UYeJIOBEUECKOM MAesTeTbHOCTH, ITAarloB €€
pa3BUTUA W 3HAYMMOCTH [IJI1 PA3BUTHS LHUBUJIW3ALHUH, OBJAJICHUE S3BIKOM
MaTeMaTUKH W MaTEMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM IIO3HAHHS MHPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO AESTEIbHOCTD
VHJIMBUIYaJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE AeHCTBUSA

Bba3oBble Jlornyeckne aeiicTBus:

BBISIBJISITH M XAapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, MOHSTUH, OTHOLICHUM MEXIy MNOHATUSIMH, (OPMYJIUPOBATH
oTIpesieNIeHUs TIOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKALINY,
OCHOBaHMS JJ11 0000IIEHHS U CPABHEHM I, KPUTEPUU TPOBOJIMMOIO aHAJIM3a;

BOCIIPUHUMATh,  (OpMYyJIHMpPOBaTb U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEpAUTENIbHbBIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U M TPOTHUBOPEUMS
B (pakTax, JaHHBIX, HAOMIOIECHUSX U YTBEPXKACHUSX, MpEJIaraTb KpUTEPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUUIL;

JieNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
MHJYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMbI€ M OT MPOTHUBHOI'0), BBICTPaUBaTh apryMEHTALUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BbIOMpaTh Crmoco0 pemieHusi ydeOHOW 3ajadyn  (CpaBHHUBATh HECKOJIBKO
BapUAHTOB  pEIlIEHHUsA, BbIOMpaTh HaumboJiee MOAXOASIMIMA C  Y4EToM
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckne 1eiicTBUA:



UCIOJIb30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IMO3HAHUA,
(GopMynHpoBaTh  BONPOCHl,  (PUKCHPYIOLIME  MPOTUBOpEYME,  MpodIieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (pOpMHUPOBATH TUIIOTE3Y, aApryMEHTHPOBATH
CBOIO TO3UIINI0, MHEHHE;

IPOBOJUTE CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEA0BAHNE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 0ObEKTa, SBJICHUS, MPoLiecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUS M BBIBOJBI MO PE3yIbTaTam
OpOBEAEHHOIO  HAONIOACHHUSA, HWCCIIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00O0OIIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKKe BbIIBUTATh
IPEATNOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBIIITh JeUIUTH MHPOPMAIUH, JAaHHBIX, HECOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U IS pEUICHUS 3a]1a4H;

BBIOMpPATh MHPOPMAIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIOB, aHAM3UPOBATH,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WLTIOCTPUPOBATH Tpaduuecku;

OLICHUBATh HaAEXHOCTD uH(popMau o CaMOCTOSTENIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Oo0menue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIIOBHAMU H
IeIsIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THChbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS MO XOJy PEIICHHUs 3a7adH,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJIaBaTh BOIIPOCHI I10 CYIIECTBY OOCYXIAaeMOH TEMBI,
npoOJieMbl, pelIaeMoil 3ajay, BBICKA3bIBaTh UJEH, HAIlEJICHHbIE Ha TIOUCK
pelIeHusi, COMOCTABJISITh CBOU CYXKACHUSA C CYXKICHUSIMHU APYTUX YYaCTHUKOB
yajora, oOHapyXKMBaTh Pa3lIMuue U CXOJICTBO MO3WIIUMA, B KOPPEKTHOH (opme
(bopMyIIHpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/lau, SKCIEPUMEHTA, UCCIEOBAHUSI,
MPOEKTA, CAMOCTOSITEJIbHO BBIOMpPATh (OpMaT BBICTYIUICHUS € Y4€TOM 3aj1ad
IIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIEe YUueOHbIEe 1elCTBUSA
Camoopranuzanus:



COCTaBJISITh IJIAH, aJITOPUTM PELIECHUS 3aJauH, BHIOMPATh CIOCO0 PELICHUS C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH ¢ YUETOM HOBOW MH(OpMALUU.

CaMOKOHTPOJ/Ib, IMOLIMOHAIbHBIN HHTE/JIEKT:

BJa/JeTh  HAaBbIKAMU  [O3HABATEJIIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEPILAEMBIX JEHCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
cnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL Mpolecca M pe3yJibTaTa pelieHus
MaTeMaTHUYEeCKOH 3aJ1auM;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHHKHYTh IIPH PELIECHUM 3a]1a4H,
BHOCUTbH KOPPEKTHUBBI B J€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HallICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa 1IEJIU U YCIOBUSIM, OOBACHATH PUUUHBI
JOCTHXKEHHSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSIT€IbHOCTD:

NOHUMAaTh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThl MpHU pemeHuH Y4YeOHBIX 3aJay, MPUHUMATh LEJIb COBMECTHOU
NEeATENbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOM pabOThI, pacmpeneisiTh
BUJBl padoOT, JOroBapuUBaThbCs, OOCYXAaTh MpPOIEcC U pe3ysabTaT padoThl,
0000111aTh MHEHHUS HECKOIBKHX JIIOEH;

y4acTBOBaTh B I'PyNNOBBIX (opMax paboThl (0OCYX AEHHUS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» M HHBIE), BBIIIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUSA C JIPYTMMH YIEHAMU KOMAaHbl, OLICHHBATh
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YYaCTHHUKaMU B3aUMOJICUCTBHUS.

HPEAMETHBIE PE3YJIbTATBI

K xonny 10 kiaacca 00yyaromuiics HayqYuTC:

e CBOOOJHO ONEPHUPOBATH OCHOBHBIMU IOHSATHUSIMH CTEPEOMETPUH TIPH
pEIICHNH 33]1a4 U TIPOBEJICHIH MaTeMaTHIECKUX PAacCyKICHUH;

e TPUMEHSTh AKCUOMBI CTEPEOMETPUHU U CIICIICTBUSI U3 HUX IMPH PEIICHUU
TCOMETPUUYECKUX 33]1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACIIOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX H IIJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C  yIJlamMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIYy NTPIMOA U
TUTOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTDaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (TIpH3Ma,
nvpamuza, NpsAMOyTOIbHBINA Mapauieaenunes, Kyo);

e KIacCMPUIMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JJiA
KJaccuukanuu;

e CBOOOAHO oOmepUpoBaTb MOHATHUSAMHU, CBSI3aHHBIMU C  CEUEHHEM
MHOTOTPaHHUKOB TJIOCKOCTHIO;

e BBHITIONHSATH napajuieNbHOe, IIEHTPAITHLHOE " OpPTOTOHATBLHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBITIOJHITH W300pakeHus: puryp
HAa IJIOCKOCTH;

e CTPOWTH CEYCHHS MHOTOTPAHHHUKOB Pa3JIMYHBIMU METOJAMH, BBIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUJIOMIAAXM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpHU3Ma,
MUpPaMKJIa), TEOMETPUUYECKHUX TEJ C TPUMEHEHHEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OCb U TIUIOCKOCTh CHUMMETPHH, IEHTP, OCb W IUIOCKOCTh CHUMMETPUH
burypsr;

e CBOOOJHO OMEPUPOBATH TMOHSATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJHSATH JACUCTBUS HAJl BEKTOPAMH;

e pemaTrh 3aJaud Ha JIOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH U
HaXOXKJIECHUE TCOMETPUUYECKUX BEJIUYMH, TPHUMCHSS W3BECTHBIC METO/IbI
MpU PEIICHUH MAaTeMAaTHYEeCKUX 3aJ1a4 MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPHUMEHATh MPOCTEHIINE MPOTpaMMHBIE CpPEIACTBA U  JIIEKTPOHHO-
KOMMYHHKAITMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUIECKUX 3a/1a4;

e WU3BJEKaTh, MPEOOPA30BBIBATH M WHTEPHPETUPOBATH HUHMOpPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PHUTypax, TMpEeACTaBICHHYIO Ha
yepTekax M pUCyHKAX;

e TMPUMEHSATh TOJyYEHHbIE 3HAHUS Ha [PaAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJIbHBIC CUTYAllMH, MPUMEHSITh U3YYCHHbIC MOHSTHUS B
mpolecce TIMOMCKAa pPElIeHHs MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npoOJieMbl, MOJETUPOBATh pEalbHBIE CHUTYaIlMH Ha SI3bIKE TECOMETPHH,
UCCJIEI0BATh MOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN U TEOpeM, ammapara ajreOpbl, peniarh MPaKTUYECKHUe 3aadd,
CBSI3aHHBIE C HAXOXJICHUEM T'€OMETPUUYECKUX BEINYHH;

e UWMETh NPEJCTaBICHHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiaacca o0yvaromuics HayIuTCs:



CBOOOJHO OINEPUPOBATh TMOHATUSMH, CBSI3aHHBIMU C IUIUHAPUYECKOM,
KOHUYECKOW U c(epuyecKord MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJIyYEeHUS;

OTIepUPOBAThH MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BpPALEHUS: IIMIIUHIIPOM,
KOHYCOM, cpepoii U Iapom;

pacno3HaBaTh Tena BpauleHus (UWIMHAP, KOHYC, cdepa W 1wap) u
OOBSACHATH CIIOCOOBI OJIYYEHHS TeJl BpaIlleHUS;

KJIaCCU(UIMPOBATh B3aUMHOE PACIoOJIoKeHUE ChepPhI U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI HJIEMEHTOB MHOTOTPAHHUKOB U TEN BpaIlCHHS,
O0OBEMBI U TUIONIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpallCHHS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OINEPUPOBATh MOHATUSMH, CBA3aHHBIMU C KOMOWHAIUSAMU Tell
BpallleHWss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIA B cdepy u
ONMCaHHBIA OKOJO cdepsbl, chepa, BOUCAHHAS B MHOTOT'PAHHUK HJIA TEJIO
BpalICHUS;

BBIYHCIIATh COOTHOIICHUSI MEXKTY IUIOMIAIIMUA TTOBEPXHOCTEH U 00bEMaMU
MMOJOOHBIX TET;

n3o0paxkaTb u3ydaemble (DUTYPHI, BBIOJHATH (BBIHOCHBIE) TIJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TEJl BPALLICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HH(POPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTekax U pUCyHKaX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEpaIMK HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B IEKaPTOBOM CUCTEME KOOPJIUHAT;
peraTh reoMeTpUUecKre 3a7a4i Ha BBIUHUCIECHUE YTIIOB MEXY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHHUA OT TOYKM JI0 IJIOCKOCTH, B
L[€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/A MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBSI3AHHBIMA C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATH CBOWCTBA JIBI)KECHUI;

BBIMIOJHATh HM300paXEHUsST MHOTOTPAHHMKOB M TEN BpALEHHUS MpU
napajyieIbHOM  IEPEHOCE, LEHTPAIbHOW CHMMETPUHU, 3€pKaJbHOU
CUMMETPHH, NPU MTOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBanust moaoous;
CTPOUTH CEUYEHHUS MHOTOI'PAaHHUKOB W TEJ BPALLEHUS: CEYCHUs LMIMHApA
(mapaJienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (MapajuiebHbIe
OCHOBAHMIO U MIPOXOJISAIIME Yepe3 BEPILINHY ), CEUEHU 1I1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHHUS] CEUEHUU: METOJ CIIE0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIIEH INTOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

NPUMEHATh T€OMETPUUECKHE (AKTBl JJIsl PEIICHUS] CTEPEOMETPUUYECKUX
3a1a4, TPEANOJIAralolMX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
MPUMEHEHUS 3a/IaHbl B IBHOW U HESIBHOM (opMme;

pemarb 3aJadd Ha JOKa3aTelIbCTBO MaTEMaTUYECKUX OTHOIICHHA U
Hax0KJICHUE TEOMETPUUECKUX BEIINYNH;

MIPUMEHSATH MPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKALIMOHHbBIE
CUCTEMBI [IpU PELICHUU CTEPEOMETPUYECKUX 3a/1ay;

NPUMEHATh  NOJIyYEHHBbIE  3HAHMWSA Ha  NIPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYALlUH, IPUMEHATh U3YUYEHHbIE
MOHATHS, TEOPEMbI, CBOWCTBA B IMpOLECCE I[OUCKA  PEIICHUs
MaTeMaTHYecKdu  CQOpPMYJIUMPOBAHHOM  HpOOJIEMBbl,  MOJEIUPOBATH
peajpHbIE CUTYallMM Ha S3BIKE I'€OMETPHUM, HCCIEI0BATh IOCTPOCHHBIE
MOJENN C HCIOJIb30BAHUEM TE€OMETPUYECKUX TIOHATHA UM TEOPEM,
anmapara ajireOpbl, pemaTh MPAKTUYECKUE 3a/]aud, CBS3aHHbBIE C
Hax0>XJICHUEM F€OMETPUYECKUX BEJIMYHH;

UMETh TPEJCTaBIEHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHUS T'€OMETPUU Kak
COCTaBHOM yacTu (QyHAaMEHTa pa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n NMPOrpamMmblI Bcero Konrponbire | Ipakrireckite o0pa3oBaTeJibHbIE
padoThI padoThbI pecypenI

BBenenue B ctepeoMeTpuio 23 1 0

B3aumHoe pacnonoxeHue npsiMbIx B 5 1 0

MIPOCTPAHCTBE

[MapayenbHOCTh MPSIMBIX U TUIOCKOCTEH B 3 0 0

MIPOCTPAHCTBE

HepneHnmnympHOCTb MPSIMBIX U o5 0 0

TUTOCKOCTEH B MPOCTPAHCTBE

VYTIBl U paccTOSIHUSA 16 0

MHororpaHHuKu 7 0

BexkTopsl B mpocTpaHcTBE 12

HOBTOPGHI/IC, 0000111eHUE ¥ CUCTEMATHU3ALIHS 5 5 0

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 6 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHmue pa3jiesioB U TeM (undposrbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypcbl
1 AHaIUTHYECKAs! TEOMETPHUS 15 1 0
) [ToBTOpeHwue, 0606meHI:Ie u 15 1 0
CUCTEMAaTHU3alMsl 3HAaHUM
3 O0BEéM MHOTOTpAaHHHUKA 17 0
Tena BpaeHus 24 1 0
5 [Tnomaan moBEpXHOCTU U OOBEMBI 9 1 0
KPYIJIBIX TeJ
6 JIBroKeHHS 5 1 0
7 [ToBTOpEHue, 0606HI€HI:I€ u 17 5 0
CUCTEMaTHU3alMsl 3HAaHUM
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KonTpoabHbIie
padoThbI

IIpakTH4eckne
padoThbI

Jara
U3ydeHus

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHoBHBIE MpaBUiIa H300paKEHUS HA
PHCYHKE TUIOCKOCTH, TTapalIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[lonsTHA cTepeoMeTpHUM: TOUYKA, IIpsIMas,
IJIOCKOCTh, MPOCTPaHCcTBO. OCHOBHEIE
MpaBuIia U300paKeHHs Ha PUCYHKE
IUIOCKOCTH, MapaJlICIbHBIX MTPSIMBIX
(OTpe3KOoB), CepeanHbI OTpPE3Ka
[TonsiTHsI: MepeceKaronuecs MIOCKOCTH,
NepeceKaromyecs npsmas ¥ mioCKOCTh;
MOJTYIPOCTPAHCTBO

[TonsaTHsA: nepecekaromuecs MI0CKOCTH,
NEepeCceKaronIMecs IpsiMasi ¥ INIOCKOCTB;
MIOJIyIIPOCTPAHCTBO

MHororpaHHHKH, H300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYHIECTBYIOITUX 00HEKTOB

MHororpaHHuKH, H300pakeHHe
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE




CJIICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBEIC
crneacTBHA U3 HUX. CrocoOs! 3a1aHus
MPSAMBIX U IJIOCKOCTEMN B MMPOCTPAHCTBE.
O003HaUeHUs MPSAMBIX U TNIOCKOCTEH

10

N300pakeHue ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0paxenue nepecevueHus
IIOJIyYEHHBIX III0CKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

11

N300pakenne ceyeHuil nupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0paxenue nepecedeHus
IIOJIyYEHHBIX II0CKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH Pa3HbIMM LIBETaMU

12

N3o0paxenue ceueHni mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux
pé6pa. M3o0paxeHue nepecevyeHus
MIOJIyYEHHBIX II0CKOCTEN. PackpammBanue
MMOCTPOCHHBIX CEYCHHM Pa3HbIMH 1IBETAMU

13

N306paxkenue ceueHuil nupamubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. M3o0pakeHne epeceycHHs
MOJIyYEeHHBIX IIOCKOCTe!. PackpaniBanue
MOCTPOCHHBIX CEUEHHUH pa3sHBIMU LIBETAMU

14

Mertoa cresoB it MOCTPOSHUS CeUeHU




15

MeToz cieoB T TOCTPOCHHS CEYCHUIA.
CBoiicTBa nepecedeHuil MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB i IOCTPOSHHUS CEUEHUH.
CBoiicTBa nepeceyeHuil MPSIMbIX U
IJIOCKOCTEM

17

[TocTpoenue cedeHwuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTE)KEH U 3aIIUChH 111aroB
ITOCTPOCHHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTE)KEH U 3aIIUChH 111aroB
IIOCTPOCHHUS

19

[TocTpoenue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YepTEKeH U 3aIUCh I11aroB
MIOCTPOCHHUS

20

[TocTpoenue ceueHuii B mupaMuie, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX YepPTEKeH U 3aIUCh I11aroB
MOCTPOCHHUS

21

[ToBTOpenue mianumerpun: Teopema o
MIPOMOPLUUOHANIBHBIX oTpe3kax. [logolue
TPEYrOJAbHUKOB

22

[ToBTOpenue mnanumerpuun: Teopema
Menenas. PacueTsl B ceUueHUSIX HA
BBIHOCHBIX UepTexax. McTopust pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUH




23

KonTtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3aumHoe pacnoniokeHue NpsiMbIX B
npocTtpancTBe. CKpelBaronecs
npsimbie. [Ipru3Haky ckperuBaonmxcs
npsiMbIx. [lapamienbHpie TpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o cylecTBOBaHUM U
€MHCTBEHHOCTH NPSIMOI MapasuieIbHON
JAHHOW MPSIMOM, IPOXOIAIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIekKalIeH Ha JaHHOU
npssMoi. Jlemma o nepece4eHun
MapajieNbHbIX MPSMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB Tpex npsAMbIX. Teopema o
TpEX mapajuleNbHbIX NpAMbIX. Teopema o
CKPEIMBAIOIINXCS IPSIMBIX

27

[TapannenbHOE MPOSKTUPOBAHMUE.
OCHOBHBIE CBOMCTBA MapajlICIbHOTO
MPOEKTHPOBaHuUs. M300paXkeHne pa3HbIX
¢buryp B mapausiensHON TPOESKIIUN

28

[enTpanbHas npoekuus. YTomi ¢
COHANpaBJICHHBIMU CTOPOHAMH. YTOI
MEXy MPSIMBIMH

29

3aga4yy Ha TOKA3aTEILCTBO U
HCCIEN0BAHNE, CBI3aHHEIE C
Paco0KEHUEM TPSMBIX B TPOCTPAHCTBE

30

[TonsTHs: MapamIenbHOCTh NPSAMOI U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaijIeIbHOCTH MPSIMOM U IJIOCKOCTH.




CaoiicTBa napamieIbHOCTH IPIMON U
IUIOCKOCTH

31

I'eomeTpuueckue 3aaun Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
HapajIeIbHOCTBIO MPSAMBIX M IJIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASIIETO Yepes3
JAHHYIO MIPSIMYIO HA YEPTEKE U
MapajyIeIbHOrO0 ApyTroi npsamoil. Pacuér
OTHOLIEHUH

33

[TapannenbHas npoexiys, MPUMEHEHNE
JUTSL TIOCTPOCHUSI CeueHUH Ky0a 1
napanenenumnena. CBoiicTBa
napasuiesienuIe/1a U Ipu3Mbl

34

[TapannensHele ockocty. [Ipusnaku
HapajuleIbHOCTHU JIBYX INIOCKOCTEN

35

Teopema 0 napasnienbHOCTH U
€IMHCTBEHHOCTH IVIOCKOCTH, IPOXOASAIIEH
yepes TOUKY, He MPUHAJICKAILYIO TaHHON
MJOCKOCTH U CIICICTBUS U3 HEE

36

CpolicTBa napasuieabHbIX INIOCKOCTEN: O
[apaJJICIBHOCTH MPSIMBIX MEPECECUCHUS
[P IEPECEYECHNHN ABYX MapaJUIEIIbHBIX
IIJIOCKOCTEMN TPEThen

37

CBoiicTBa mapanseNbHbIX IOCKOCTEN: 00
OTpe3Kax NapauleIbHbIX NPSAMBIX,
3aKJIIOYEHHBIX MEXKAY MapajuleIbHbIMU
IUIOCKOCTSIMU; O MEPECEUEHUH MPSIMOI ¢
JBYMsI apaJIeIbHBIMU IJIOCKOCTSAMHU




38

[ToBTOpenue: Teopema [ludaropa Ha
IUIOCKOCTH

39

HOBTOpCHI/ICZ TPUTOHOMCTPUSA
MpAMOYT'OJIbHOT'O TPCYTI'OJIbHUKA

40

CaoiicTBa Ky0a ¥ MPSIMOYTOIBLHOTO
napaJuiesnenumneaa

41

Brruncnenue namH OTpe3KoB B KyOe u
MPSIMOYTOJIBHOM Hapajuiesenune e

42

[lepieHAMKYISAPHOCTD MPAMOUN U
mockocTH. [Ipru3nak
NEPIEHIUKYIISIPHOCTH IPSAMOH U
IJIOCKOCTH

43

[TeprieHAMKYIAPHOCTD NPAMOUN U
mockocTH. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IPSIMOH U
IJIOCKOCTH

44

TeopemMa o cyniecTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAAIEN
yepe3 TOUKY NMPOCTPAHCTBA U
MEPIIECHANKYJISIPHOM K TUIOCKOCTH

45

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
IMpsAMbBIC B MHOT'OI'paHHHKax

46

[ImockoCTH M EPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[leprienauKyIAp ¥ HAKIOHHAS.
[TocTpoeHue neprneHaAnKyIspa U3 TOUKU Ha
PSAMYIO

48

[lepneHUKyIsAp U HAKIOHHAS.




[TocTpoeHne nepneHauKyIsipa U3 TOUKH HA
MIPSAMYIO

Teopema o TpEX meprneHAuKyIsIpax

49
(npsimast u oOpaTHast)

50 Teopema o TpEX meprneHAUKYJIIIpax
(npsiMas 1 oOpaTHast)

51 VYTroa Mexy CKpeIMBarOIIUMHUCS
IIPSIMBIMU
ITouck nepneHauKyJIIPHBIX MPSAMBIX C

52 MTOMOUIbIO TEPIIEHANKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBWJIBHON MUPaMHUJIBI C TOMONIBIO
OPTOTOHAJILHOM MPOEKIIUH
[Toctpoenue ceyenwuii kyoa, MPU3MBI,

55 IIPABWJIBHOM NMUPaMUIBI C IIOMOILBIO
OpPTOTOHAJIBHOUN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IIocKocTH. IlnockocTu
CUMMETPHUI B MHOTOTpaHHHUKaX

57 [Ipu3HaK nepHneHANKYJISIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHN

58 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUN OT TOYKH JI0 MJIOCKOCTH

59 [IpaBuibHbIE MHOTOTpaHHUKH. Pacyér
PacCTOSHUN OT TOYKHU JI0 IIIOCKOCTH

60 CriocoObl OIYCTHTD NEPIIECHAUKYJISAPHI:




CUMMCETPUA, CABUT TOYKHU I10
MapajuIeIbHON IIPSIMOM

61

CaBur no HenapasienbHON NPSIMOH,
U3MEHEHHE PACCTOSIHUM

62

Kontponbnas padota "B3zanmnoe
pacnoJIOKEHNUE MPSIMBIX U MNIOCKOCTEN B
npoctpaHcTae”

63

IToBTOpEeHME: yroy Mexy NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETpPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64

65

IToBTOpPEHME: Yyroa MexIy
CKPELIMBAIOIUMHUCS MPSIMBIMH B
IIPOCTPAHCTBE

FCOMCTpI/I‘-ICCKI/IC MCTOABI BBIYMCIICHUA
yria MCXKAY NpAMBIMUA B MHOT'OT'PaHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JUHEUHBIX
YIJIOB JIBYIPaHHOTO yTIJia

67

[lepnenukynsipHble niaockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJISIPHBIX TUIOCKOCTEN

68

[Ipu3Hak nepneHANKyYISIPHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMOr
MEepPECEUYCHUS IBYX IIIOCKOCTEM
MEPIEHIUKYIISIPHBIX TPETHEH IIIIOCKOCTH

69

[TpsaMoyrosbHbIN Napasienenunesn; Kyo;
U3MEpPEHNs, CBOMCTBA NPSAMOYTOJIBHOTO
napasuiesenunea

70

Teopema o quaroHanu nIpsIMOYrOJIBHOTO




napajiejacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpuiecKue U IpUKIIaIHbIC
3a/1a4¥, CBSA3aHHBIE CO B3AMMHBIM
PacIoJIOKEHUEM MPSIMBIX U TIOCKOCTH

72

[ToBTOpEeHME: CKpeLUBaIOLIUECS PsSMBIE,
napajuieNibHbIe TUIOCKOCTU B CTaHAPTHBIX
MHOT'OTpaHHUKAX

73

Hapa ImapaijICJIIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIHUXCA ITPAMBIX, PACCTOSHHUC
MCKAY CKPCIIMBAIOMIUMUCS IPAMBIMUA B
MMPOCTBIX CUTyalUIX

74

PaccTosHrE OT TOUKH 10 INJIOCKOCTH,
pPacCTOAHUC OT HpﬂMOﬁ J0 IINIOCKOCTHU

75

Brruucnenue pacctosHAN MEXIY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO TIEPIICHAUKYJIIPHON TUIOCKOCTH

76

TpéxrpanHblil yroji, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTIO yria

77

DnemMeHTHI chepUuecKOil TeOMEeTPHUH:
reoJie3uYecKre JIMHUYU Ha 3emiie

78

Kontponbnas padota "Yrisl u
paccTtosiHus"

79

CucremaTtuzanus 3HaHui "MHOrorpaHHUK
U €70 3JIEMEHTHI"

80

IInpamupa. Bunel nupamun. [IpaBuneHas
nupamuaa




[Ipusma. [Ipssmas 1 HAKJIOHHASI IPU3MBI.

81 1 0 0
[IpaBunbpHas npusma

82 IIpssmont napaﬂnuenennnez[, 1 0 0
NPSIMOYTOJIBHBIN Mapasuieenumnes, Kyo

83 BIzInyKnLIe MHOrorpaHHuku. Teopema 1 0 0
Diinepa
Brinmykiible MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBunbHbIE U OJIyIIpaBUIbHBIC 1 0 0
MHOTOTPaHHUKHU

85 KonTponbhas pabora "MHuororpaHHuku" 1 1 0

86 [TonsiTHe BEeKTOpa HA IIOCKOCTH U B 1 0 0
IIPOCTPaHCTBE

87 CymMa BEKTOPOB 1 0 0

88 Pa3zHoCTh BEKTOPOB 1 0 0

89 IIpaBuiio mapannenenunena 1 0 0

90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1 0 0
Paznoxenne BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OTHOU 1 0 0
TUIOCKOCTH

92 CkanspHoe MpOMU3BEICHUE 1 0 0

03 Brruncnenue yriia Mex 1y BEKTOpaMu B 1 0 0
MIPOCTPAHCTBE

94 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1 0 0

95 [IpocTeiimme 3aga9u ¢ BEKTOpAMH 1 0 0

96 [Tpocreiinme 3a1a4uu ¢ BEKTOPAMH 1 0 0

97 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1 0 0

98 O060061IeHre U crucTeMaTu3alus 3HaHu| 1 0 0




99 O000111eHME U cUCTEMATU3aIMs 3HAHUN 1 0 0
100 HToroBast KOHTpOJIbHAs paboTa 1 1 0
101 HtoroBas koHTponbHas paboTa 1 1 0
102 O00011eHrEe U CUCTEMAaTU3ALM 3HAHUI 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOI'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Hara nu@posbIe
Nenn/m | Tema ypoka Kontpoabubie | IlpakTuuyeckue
Bcero u3y4eHusi | 0o0pa3zoBaTe/bHbIC
padoThbI padoTbI
pecypchbl
1 [ToBTOpenue temsl "KoopauHaTsl BeKTopa 1 0 0
Ha IUIOCKOCTH U B IPOCTpaHCcTBE"
5 [ToBTOpenue tems! "CkanspHoe 1 0 0
MPOU3BECHUE BEKTOPOB"
3 [ToBTOpeHue TeMs! "Boruncnenue yria 1 0 0
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEHUE TeMBI "Y paBHEHHE NIPSAMOIA, 1 0 0
MPOXOJIAIICH Yepe3 B TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 0 0
YpaBHEHHE IVIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIIOCKOCTH, HOPMAJIb, 1 0 0
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekropHoe nmpoun3BeaeHne 1 0 0
3 JInHeliHbIC HEPABEHCTBA, JIMHEIHOE 1 0 0
IPOrpaMMUPOBAHUE
9 JIvHeitHbIe HEpaBEHCTBA, JIMHEHHOE 1 0 0
IIPOrPaMMHUPOBAHHE
10 AHaMTUYECKHE METO/IbI pacuéTa yria 1 0 0
MEXly IPSMbIMU B MHOT'OI'PaHHUKAX
11 AHanuTHYECKHE METObI pacuéra yria 1 0 0
MEXy TJIOCKOCTSIMH B MHOTOI'paHHUKAX
12 dopmyiia pacCTOSHUS OT TOUKHU 10 1 0 0




IIJIOCKOCTHU B KOOpAHWHATAX

Haxoxzaenue paccTossiHUM OT TOYKHU A0

13
TUIOCKOCTH B Ky0e

14 HaxoxzaeHnue paccTossHUi OT TOYKHU A0
IUIOCKOCTH B NMPaBUJILHON TUPaMUIE

15 Konrtponbnas padora "AHanmutHueckas
reoMeTpus’"

16 CeueHusi MHOTOTPaHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/]T CIIE/IOB
CeueHust MHOIOTPaHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, NIepeceueHus MPSAMbIX U
IJIOCKOCTEMN

19 [TapasnenbHble psIMbIE U MIIOCKOCTH:
napajule/IbHble CEYEHUS

20 [TapannenbHble PSMbIE U TUIOCKOCTH:
pacy€T OTHOILIECHHI
[TapasnenbHble psIMbIE U UIOCKOCTH:

21 YTJIBI MEXY CKPEILMBAIOIIUMUCS
IPSIMBIMU
[lepnieHauKysIpHBIE IPSIMBIE U

29 IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIEHIUKYIISIPHBIX TUIOCKOCTEN U
IPsIMBIX, CHMMETPUH MHOTOIPaHHUKOB
[leprieHauKysSIpHBIE IPSIMBIE U

23 IUIOCKOCTH: TEOpeMa O Tpex
NEePIEeHIUKYIISIpax

24 [leprieHauKysipHBIEC IPSMBIE U




IINIOCKOCTH: BBIYUCIICHUA OJIMH B
MHOI'OrpaHHHUKax

25

[ToBTOpeHue: muomaan
MHOT'OYTOJILHUKOB, (DOPMYJIbI JIJIs
TI0MAeH, COOOpaKeHHSI TTOT00MSI

26

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, POPMYIIBI JISI
TIoIIaiel, COOOpakeHUs MOT00Ms

27

[ToBTOpEHUE: TUIOMIAIN
MHOTOYT'OJIbHUKOB, OPMYJIBI JIsI
TUTOIIaIel, COOOpakKeHHUS MTOT00HSI

28

29

[Tnomaan ceyeHNit MHOTOrpaHHUKOB:
IUTOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPAKECHHS TTO00HS

[Inomany ceyeHnit MHOTOI'PaHHHUKOB:
TUTOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUsI OO0

30

KonTponbnas pabora "[loBTopenue:
MHOTOTPaHHHUKH, CEUCHUSI
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM NPSIMOYTOJILHOTO
napaJuiesenumneaa

32

3amaun 00 yaBOeHUU Ky0Oa, O KBaJApaType
Ky0a; O TPUCEKIINH yTia

33

CrepeoMeTpuiecKue 3a/1auu, CBA3aHHbBIE C
00BEMOM MPSMOYTOJIBHOTO
napajuiesienumne1a

34

HpI/IKJ'IaIlHI)IG 3aJa4u, CBA3aHHBIC C




BBIYHCIICHHEM 00BEMA MTPSIMOYTOJIBHOTO
napajuiesenunena

35

O0BEM npsMOi IPU3MBI

36

CrtepeoMeTpHUECKHE 33/1a4H, CBSA3aHHBIC C
BBIUMCJIEHHEM 00bEMOB IPSIMON IPU3MBI

37

[Ipuknansble 3a1a4uu, CBsI3aHHBIE C
00BEMOM MPSIMON TPU3MBI

38

Boruncnenue 06bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaterpana. OopEm
HAKJIOHHOW MPU3MBI

39

Brruucnenue 06bEMOB TeJ ¢ TOMOIIBIO
ornpenenéHHoro uHTerpaiga. Oobém
IIUPAMHAJBI

40

®dopmyna o0bEMa nmupamMusl. OTHOIICHHE
00BEMOB IIHPAMHJL C OOIIUM YTIIOM

41

®opmyna 00bEMa mupamuabl. OTHOIIEHHE
00bEMOB IMUPaAMHU/T C OOLITUM yTIIOM

42

CrepeomeTpryecKue 3a/1a4H, CBA3aHHbIE C
00BEMaMU HaKJIOHHOM MPU3MBbI

43

CrepeoMeTpuiecKue 3a/1auu, CBA3aHHbIE C
00bEMaMU TUPAMUJIBI

44

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BLEMOM HAKIIOHHOMN
PU3MBI

45

[Tpuknagueie 3agaun 1mo Teme "O0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI

46

[Ipumenenne 06bEMOB. Briuncnenue
PacCTOAHMA [0 MIOCKOCTH




Kontponbras padota "O0béEM

47 "
MHOTOI'paHHHUKA
Hunuuapuyeckasi MOBEPXHOCTb,

48 oOpasyrolnie HUINHAPUIECKON
MTOBEPXHOCTHU

49 Hunuuap. [pssMoit KpyroBoM HUIMHAP.
[Tnomanb MOBepXHOCTU LUITUHAPA

50 Konunyeckas noBepXHOCTh, 00pa3yroiue
KOHMYECKOU nmoBepxHoctu. Konyc

51 CedeHne KOHyca MIIOCKOCTBIO,
MapaieabHOM IIIOCKOCTH OCHOBAHUS

59 VYceuéunslit konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tmomanb 60KOBOIT MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTHU KOHYyCa

54 [Tnomaar 60KOBOM MOBEPXHOCTH U
IIOJIHOM TOBEPXHOCTU KOHYyCa
CrepeomMeTpriecKue 3a1a4i Ha

55 JIOKA3aTeILCTBO M BHIYUCIICHHUE,
MOCTPOEHUEM CEUEHUHN HUINHAPA, KOHyCca
CrepeomeTpuueckue 3a1a4u Ha

56 JI0KA3aTeJIbCTBO U BHIYKMCIIEHUE,
MMOCTPOEHUEM CEYCHUH LUIIMH]IPa, KOHyCa

57 [Ipuknagnelie 3aa4u, CBsI3aHHbBIE C
UUIUHAPOM

58 [IpuknagHeie 3a7a4n, CBSI3aHHBIE C
TATUHAPOM

59 Cdepa u map




60

ITepeceuenne ceps! u mapa ¢
iockocThio. Kacanue mapa u cepsr
IUIOCKOCTBI0. Bun u n306paxenue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbr
TUTOCKOCTBIO. Bu 1 m300paxeHue mapa

62

VYpasuenue chepst. [Tnomans chepst u eé
yacTeu

63

Cummetpust cdepsl 1 mapa

64

CrepeomeTpuiecKue 3a1aui Ha
JTIOKA3aTeIbCTBO U BBIYHCIICHUE,
CBsI3aHHBIE CO C(epoi U MapoM,
TIOCTPOCHHEM MX CEUCHHH MIOCKOCTHIO

65

CrepeomMeTpruyeCcKue 3a1a4u Ha
JIOKa3aTeJIbCTBO U BHIYHCIICHHE,
CBsI3aHHBIE CO C(epol U IMapoM,
MOCTPOCHUEM UX CEYEHUH MITOCKOCTHIO

66

[IpuknagHeie 3a1a4n, CBI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
mogoous

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUA U
MHOI'OrpaHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH
BpaiueHus"




71

KounTponbhas pabora "Tena u
MOBEPXHOCTH BpaleHus"

72

O06wém nununaapa. Teopema 06 00bEMeE
HPSIMOTO LIMJIMHIIPA

73

Brrauciienne 00bEMOB TeI ¢ TIOMOIIBIO
onpenenéHHoro uuterpana. OobpEm
KOHyCa

74

ITmomany OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYyCa

75

CrepeoMeTprieCKUe 3a/1a4H, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IMIHH/IPA,
KOHyca

76

77

[Tpuknagasie 3agaun 1o Teme "OO0BEMBI U
IJIOIIAAM TOBEPXHOCTEN Ten"

OO6BEM m1apa 1 MmapoBOro CEKTopa.
Teopema 06 06béme mapa. [lnomans
cdepbl. CTepeoMeTpHYECKHe 3a1auH,
CBS3aHHBIE C BEIYUCIEHHEM 00HLEMOB
Iapa, ImapoBOro CErMeHTa M IapoBOr0O
CeKTopa

78

[Ipuknanueie 3agauu o Teme "OO0bEMBI
Ten", CBsI3aHHbBIE C 00BEMOM II1apa u
omaasio cgepsl. COOTHOIICHUS MEXKITY
TJIOIA/IIMU TIOBEPXHOCTEN 1 00bEMaMu
MOTIOOHBIX TEN

79

[ToroOHBIE Tela B IPOCTPAHCTBE.
N3menenne o6bEMa 1pu mo100mu.
CrepeoMeTpHYeCKHE 3a]Ia9H, CBSI3aHHBIC C




BBIYHCIIEHNEM 00BEMOB TeJI U IIOMIAIEH
IIOBEPXHOCTEN

80

KonTponbnas padora "[1nomam
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Te"

81

JBmwxenus npoctpanctBa. OTOOpaKEeHHUS.
JBrkenus u paBeHCTBO Guryp. OOmme
CBOICTBa JBHKCHUM

82

Buabl nBrkeHuit: napaieabHbIi
MIEPEHOC, IEHTPAJIbHAsi CAMMETPUS,
3epKajgbHasi CHMMETPHSI, TOBOPOT BOKPYT
IPsIMO

83

[Ipeo6pazoBanus mogodus. [Ipsmas u
chepa Ditnepa

84

FCOMCTqueCKHe 3aa4i Ha IPUMCHCHUEC
JABUXKXCHUS

85

Konrtponbnas padota "BekTops! B
npocTpaHcTse"

86

O6o6maromiee nmosropeHue 11 nonstuii u
MeTO/0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTHU3all1sl 3HAHUI:
"IlapayenbHOCTh MPSMBIX U IIIOCKOCTEN
B NpocTpaHcTBE"

87

O6o06maromiee nosropenue 11 nonsTuii u
MEeTOA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMATHU3alI1s 3HAHUI:
"BekTopsbl B mpocTpaHcTBe"

88

O6o06matomiee nmoBropeHue 11 nouaTuii u
MeTO0B Kypca reomeTpun 10-11




KJIACCOB, CHCTEMAaTH3aIlysl 3HAHUM:
"BexTops! B mpocTpaHcTee”

89

Ob6o6matomee noproperue 11 nousaTuit u
METOJIOB Kypca reomeTpuun 10-11
KJIACCOB, CHCTEMAaTHU3aIsl 3HAHUI:
"O6beM MHOTrOrpaHHuka"

90

Ob6o6marommee noroperue 11 nmoHsTuit u
METOJIOB Kypca reomeTpun 10-11
KJIACCOB, CUCTEMAaTU3aIUsl 3HAHU:
"OO6bpeM MHOTOrpaHHHUKA"

91

Ob6o6marommee noroperne 11 moHsTuit u
METOJIOB Kypca reomeTpun 10-11
KJIACCOB, CHUCTEMaTH3aIUs 3HAHUIL:
"ITmomanu MoBEpXHOCTH U 00BEMBI
KpPYyTJIbIX TEN"

92

Ob6o6marommee noroperne 11 moHsTuii u
METOJIOB Kypca reomeTpun 10-11
KJIACCOB, CUCTEMAaTHU3AIs 3HAHUI:
"ITmomanu MOBEPXHOCTH U 00BEMBI
KpYTJbIX TN

93

Hrorosas KOHTpoOJbHAs paboTa

94

HTorosast KOHTpoOJbHAs paboTa

95

[ToBTOpenue, 0600IIEeHNE 1
CHUCTeMaTH3alrs 3HaHUI

96

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKH U € poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U




97

Hcropus pa3BuTHS CTEpEOMETPHUM KaK
HAyKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUN

98

Hcropust pa3BUTHSL CTEPEOMETPUHN KaK
HAYKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOT UM

99

HcTopus pa3BUTHs CTEpEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHs CTEpEOMETPHUH KaK
HAyKH U € pojib B pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

101

Hcrtopus pazButus ctTepeoMeTpun Kak
HAyKH U € pojib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Wcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKH U € poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anreOpa v Hayajga MaTEMaTHYECKOr0 aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 xnacewl/ byty3os B.®., IIpacosnios B.B. noa penaxiueit

Canosauyero B.A., AkunonepHoe o61mectBo «M3narensctBo «IIpocBemenuey

METOINYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

y4eOHUK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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