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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsETCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMaHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUIEHKE, (POpMHUpyEeMOe PU U3YUEHUH 00yJatoIiMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHMM, IIPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPrarb T'MIIOTE3bl HENOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YaCTHOCTU (PM3MUECKUX 3a]a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomerpush» Ha yrmyOaéHHOM
YPOBHE — Pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN, 00yUarOINXCs PU U3YYEHUN
reOMETpUH, KaK COCTaBjsAtouled mnpeaMmeTHoll obmactu «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUYHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHuOHAIBHOIO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMH 33JauyaMu Kypca T€OMETPUM Ha YINIYOJIEHHOM YPOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacHIMpeHre MpeACTaBICHUsI 0 TEOMETPUHM KaK YacTH MUPOBOM KYJbTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPEACTABICHUS O IMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKAIOIIEro MUpa, 3HAaHUE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dopMupoBaHHe  yMEHUS ~ BIAJAETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pacCliO3HABaTh HA YEPTEkKaX, MOACISIX U B pE€aIbHOM
MUpPE MHOTOTPaHHMKM M Te€Ja BpalleHUs, KOHCTPYHMPOBATH TI'€OMETPUYECKHE
MOJEIIN;

dbopMHUpoOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHME MOHUMAHUSL POJIM AKCMOMATHKH IpPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB M aJTOPUTMOB
pELIEHMs], YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJa4y C MNPAKTUYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE TMPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeIbCTB  IPH



00O0CHOBaHUU MaTEeMAaTUYECKUX YTBEP)KJIECHUH U POJIM aKCHOMAaTUKU B MPOBEICHUHU
JeAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopMupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJICBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNY OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBHBIMU JIMHUAMU yueOHOTro Kypca «['eomerpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel ©  KOOpAWMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSMIY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JHHHUSM Y4eOHOro Kypca, a
dopMUpOBaHHE JIOTUYECKUX YMEHUH  paclpeiensercss He TOJbKO IO
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHoi padoueit
MpPOrpaMMbl, paclpeneEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
re€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIHHO, C
COOJII0/IEHNEM MPUHIINIIA MPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pazys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus i auddepeHunaniu 00ydeHHs,  MTOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOecneyuTh yrayOneHHoe
U3y4€HUE T€OMETPUHU KaK COCTaBIISIOIIEeH yueOHoro npenMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsMbIX. 11apanneapsHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTh TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1ockoctu. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajyiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O IIpPAMOU
MIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOeKLUs (GUTYpHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTU JBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriya. CBOMCTBA INIOCKUX U ABYTPaHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosmpHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJHAsE TOBEPXHOCTh MPU3MBI.
[Tapaiutenenure 1, TpsAMOYTOJIbHBIN MTapaJIEICIUIE U €ro cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, MpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEd MPaBUIBLHON MNUpaMUIbL
IIpaBriibHBIE MHOTOIDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAs TPEYTOJIbHAs MUPAMU/JIA U IPaBUIIbHBIN TeTpasap, Kyo. [IpeacraBnenue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, IUaroHaid, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM npu3Msl. [lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU MUPAMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
NnapaJuIeNenuIe d, CUMMETPHs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. lIpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpa3yromue TMoBepxHOCcTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00pakeHne Ten BpalmleHus: Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa W 11apoBOTo
CETMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BhnucaHHas B
MUWINHAP, ONMHMCAaHHAas oOKojio muwiuHapa. Ilepecedenne cdepsl u 1mIapa ¢
miockocThio. Kacanme mrapa w cdepsl miockocTeio. [loHATHE MHOTOTpaHHHMKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOM B MHOTOTPAHHHK WJIHA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAah chepsl U €€ JacTew.
[Tomo6bue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHUt MHOTOTPAHHUKOB U TEJ BpAIICHUS: CEUCHHUSI IIMIIMH]IpA
(mapayuienbHO ¥ TMEPNEHAUKYISIPHO OCH), CEUYECHHUs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbl TOCTPOCHHUS
CEUCHMI: METOJ CJIe/IOB, METOJ] BHYTPEHHEI0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Oniepaiiniu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTOopa Mo
6a3ucy. KoopanHaTHO-BEKTOPHBII METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUSsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpaxkenus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LIEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYaIOIIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, dTUYECKOIO IMOBEJIECHUS, CBSI3aHHOIO C IMPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U AESITEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MIOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKJIIOUYas 3CTETHKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB HCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 0e301acHoro oopasa *K1U3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peaan30BbIBATh COOCTBEHHBbIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4eCKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOTHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHWE ITOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHNUE MaTEeMAaTHIECKOU
HayKH Kak cepsl 4eI0OBEUECKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUUIS. pa3BUTHUSI IMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJoruyeckue 1eMcTBUA:

BBISIBJIATh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHYECKHX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBATh
OTpeIeJICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JiJIs1 000OIIESHHS M CPaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATh W  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleNlaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbI€ U OT NPOTUBHOTO), BHICTPAUBATh ApPIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud  (CpaBHHUBATh HECKOJIBKO
BapUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHUPYIOIIHE  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THUIIOB, AHATTU3UPOBATh,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IOSICHEHHS II0 XOAYy pELICHUS 3aJayH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4yve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
Npe3eHTAlA U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yjbTaTa pelieHus
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBHIM, OOBACHITh MIPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelmleHHH YYeOHbIX 3aJad, NPUHUMATh LElb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenessTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JIEUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEIIeHNH 33124 U TPOBEJACHUHM MAaTEMAaTHUECKUX PACCYKICHUN;

e TPUMEHATH AKCHOMBI CTEPEOMETPUHU M CIEACTBUS W3 HUX TPH PEIICHUH
reOMETPUUYECKUX 3a/1a4;

e KJIACCHU(UIIUPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIAY NPSIMOU H
TUTOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJIaCCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSAMH, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

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

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMUYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXO0XKJEHUE FTEOMETPUUYECKUX BEJIMYUH, TPUMEHSIS U3BECTHBIE METO/IbI ITPU
pElIeHNH MaTEeMaTUYECKHUX 3a/1ad IOBBIIMIEHHOIO WU BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNpPeoOpa3OBbIBATb M HMHTEPIPETUPOBATH HWH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJyYCHHbIC 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YUYCHHbIE MOHATUS B
npolecce IOMCKA  pelieHuss MaTeMaTU4yeckd Cc(HOopMyIHpOBAHHON
npo0JsieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX JTanax Pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oGyyaronuiicss HayquTcs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHMYECKOW U CcEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIy4CHHUS;

ONEPHUPOBATH MOHIATUSAMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(HEephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy U
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTIOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB HPOCTBHIX OOBEMHBIX (PUIYp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

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

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
peiarb FreOMETPUYECKHE 33/1a41 HAa BBIYUCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PELICHHH;
CBOOOJHO ONEPUPOBATH TOHATHSMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB U TeN BpalleHUS MpH
MapaJyIeIbHOM ~ TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3€PKAIBHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUSI KOHYca (MapaiieabHble
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/a4y, MPEANOJaraloliuX HECKOJbKO IIAaroB pEUICHUs, €CIU YCIOBHS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
U OLECHUBATh pPEaJbHbIE CUTyalllH, MPUMEHSATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBI, CBOMCTBA B IMPOILECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICTUPOBATh PeabHBIE CHUTyallMH Ha
A3BIKE TEOMETPUH, HUCCIEA0BATh TIOCTPOECHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3a/lay, CBS3aHHBIE C HAXO0XJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTputo 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 |
cucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
PHCYHKE IITIOCKOCTH, apauIeIbHBIX
IpsAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[lonsATHS cCTEpEeOMETPUN: TOUKA, TIpsMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBuJia U300paKeHMs Ha PUCYHKE
TUIOCKOCTH, MapaJUICIbHBIX TPSIMBIX
(OTpE3KOB), cepeaMHBI OTPE3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIuecs npsMasi U TIO0CKOCTh;
HOJYTIPOCTPAHCTBO

[TonsiTHs: IepeceKaronIrecs MI0CKOCTH,
NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHUKH, H300paKeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIMINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TTEPBbHIE
cienctBus U3 HUX. CocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U TIJIOCKOCTEH

10

N306paxkenue ceuenuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUCHHUN
Pa3HBIMU IIBETAMH

11

N306paxkenue ceuenuit nupamuibl, Kyoa
Y IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpammBaHyie NoCTpOSCHHBIX CEUEHHM
pa3sHBIMU LIBETAaMH

12

13

N306paxkenune ceueHuit nupamuibl, kyoa
Y TIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceyeHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
pa3HBIMU IIBETaMU

N3o0pakenue ceueHuil mupaMuipl, Kyoa
U MPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceueHus




14

HOJIyYEHHBIX TJIOCKOCTEH.
PackpamBanue nocTpoeHHBIX CEUEHUI
pa3sHBIMU [IBETaMHU

Merton ciaeoB Uil TOCTPOCHUS CEUCHUI

15

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa nIepece4eHnil PSIMBIX U
IIJIOCKOCTEMN

16

17

18

19

20

Mertopa cieoB /Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTER

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 1IArOB
MMOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LI1aroB
IIOCTPOEHUS




21

22

23

[ToBTOpenue mianumerpun: Teopema o
PONOPIHUOHATBHBIX 0Tpe3Kkax. [Tomodue
TPEYroJIbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX Ha
BBIHOCHBIX 4YepTexxax. Mcropus pa3Butus
MJIAHUMETPUHU U CTEPEOMETPUU

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacniosiokeHue NpsIMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaronmxcs
npsambix. [TapaniensHble npsmble B
IPOCTPaHCTBE

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMO MapajuleIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKaILEH Ha
JlaHHOM mpsiMoii. JIeMMa o nepeceuenun
NapauIeIbHBIX MPAMBIX IIJIOCKOCTBIO

26

[TapannensHoCTh Tpex MpsiMbIX. Teopema
0 TpEX MapaJuleibHbIX NpsAMBIX. Teopema
0 CKpELIMBAIOLINXCS MPSIMBIX

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. M300pakenne pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU




28

29

30

31

32

[lenTpanbHas MpoeKIus. YToJi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

3agauun Ha J0Ka3aTeNnbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
PAacIoIOKEHUEM IIPSMBIX B
IIPOCTPAHCTBE

[ToHsTHS: MapaIeIbHOCTh MPSIMOUN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
napauIeTbHOCTU MPSIMOU U TNIOCKOCTH.
CBoiicTBa NapayyIeIbHOCTH MPAMOU U
IJIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYHMCIICHUC
1 J0Ka3aTCiIbCTBO, CBA3aHHBIC C
MapauiCJIbHOCTBIO IIPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBEC

IToctpoenue cedyenust, MPOXOIAIIETO
yepes JaHHYIO MPSIMYIO Ha 4epTexe U
[apajuIeIbHOTO APYrou npsamMoi. Pacyér
OTHOLLEHUN

33

[TapannenpHast npoeKUHsl, IPUMEHEHHE
JUTSI TIOCTPOCHHUS CEUSHUH KyOa u
napaenenunena. CBoicTea
napajiejaenuneaa u npusMsl

34

[TapannensHbie m1ockocT. [Ipu3Haku
NapajuIeIbHOCTU JBYX TIOCKOCTEH

35

TeopeMa 0 napayIeNbHOCTH U
€JMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yyepe3 TOUKyY, He




36

37

38

MPUHAJICIKAILYIO TAaHHOM TJIOCKOCTH U
CJIEJCTBUS U3 HEE

CBolicTBa napauiesIbHbIX INTIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS
P TIEPECEUCHUHN JIBYX MMapalIeIbHBIX
MIJIOCKOCTEH TpeThe

CBolicTBa napasuieabHbIX TNIOCKOCTEN:
00 oTpe3Kax napajjelbHbIX NPSMbIX,
3aKJIFOYEHHBIX MEXKIY MapajlieIbHbIMU
IUIOCKOCTSIMU; O TIEpECEUeHNH NPSMOM C
JBYMs IapaljIeNIbHbIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

39

40

41

[IoBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiesenumne1a

Brruucnenue aMH OTPE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM MapajuieenuIe e

42

[IeprieHAUKYIAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEPHEHIUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

43

[lepneHauKyISIpPHOCTD MIPSAMOM U
mockocTH. [Ipru3Hak
NEPNEHAUKYIISIPHOCTH IPSIMOMN 1
IUIOCKOCTH




Teopema o CyllleCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOISAILEH

4 yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYJIIPHON K IIIOCKOCTU

45 [TnockocTy U nepreHANKYIIpHbIE UM
IpsIMble B MHOIOI'paHHHMKaX

46 [InockocTu M nepnEeHAUKYISIPHbIE UM
IpsMble B MHOIOI'paHHHUKaX
[lepnenukynsip ¥ HaKJIOHHAS.

47 [TocTpoenue neprneHIuKynsapa U3 TOYKU
Ha MPSMYIO
[TepnieHUKYIIAp U HAKIOHHASL.

48 [TocTpoenue nepneHuKyispa U3 TOUKU
Ha MPSIMYIO

49 Teopema 0 TpEX NepHEHAUKYIApaAX
(mpsimast u oOpaTHast)

50 Teopema o Tp€x nmepneHIUKYISIpax
(mpsimast 1 oOpartHas)

51 YTroa MexIy CKpeIuBaroIMMHCS
PSIMBIMH
[Touck nepneHANKYISPHBIX MPSMBIX C

52 MOMOUIBIO NEPIIEHANKYIIAPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHKE
[Toctpoenue ceuenuii kyba, mpU3Msbl,

54 MPaBWJILHON MUPAMHUJIBI C TOMOIIBIO

OpPTOTOHAJILHON NIPOEKIINU




55

56

57

[TocTpoenue ceuenuii kyoa, MpU3MBI,
IPABWJIBHOM MUPaMU/IbI C IOMOILIBIO
OPTOrOHAJILHON IIPOEKIIUU

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IUI0CKOCTHU. [1mockocT
CUMMETpUI B MHOI'OTpaHHUKAX
[Ipu3Hak nepnesauKyJISpHOCTH IIPAMOM
Y IJIOCKOCTH KakK CIEACTBUE CUMMETPUU

58

59

60

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUI OT TOYKHU J0 INIOCKOCTH

[IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH
Croco0bl OITyCTUTH TIEPIICH UK YIISPHI:
CUMMETpHUS1, CABUT TOUYKH I10
napasuieibHON psMOi

61

62

63

64

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

Konrtponbnas pabdora "B3anmuoe
PacIoI0kKEHHUE NMPSAMBIX U INIOCKOCTEN B
npoctpaHcTae”

[ToBTOpEHUE: yrosa Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[loBTOpEHME: Yroa Mexy
CKPELIMBAIOIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE




65

66

I'eomeTpryeckue METOABI BEIYUCIICHHUS
yrila MeXay HpsSIMBIMU B
MHOT'OI'PAaHHHUKAX

JByrpanubiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yria

67

IlepnienquKyIsIpHBIE IIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIEHIUKYISPHBIX
MIJIOCKOCTEH

68

[Ipu3Hak nepnesauKyJIsIpHOCTH
IJIOCKOCTEH; TEOpeMa O MPSMOK
IIEPECEUEHMS IBYX IUIOCKOCTEH
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

69

70

71

[IpsiMoyToNBHBIN Mapauienenumnesn; Kyo;
U3MEpEHMS], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesenumnesia

Teopema o 1MaroHanu NPSMOYrOJIbLHOTO
napaJuleJIenuIe1a U CIEACTBUE U3 HEE
CrepeomeTpruecKue U MPUKIIaJIHbIC
3a/1a4M, CBA3aHHBIE CO B3aMHBIM
PacIoI0KEHUEM NPSMBIX U TNIOCKOCTH

72

[ToBTOpEHME: CKpENUBAIOIMECS
MpsaMbIC, TaPAJJICITIBbHBIC IINIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'paHHHUKAX

73

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPEIINBAIOIINXCS PSIMBIX, PACCTOSTHUE
MEX1y CKPELUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX




74

75

76

PaccTosiHME OT TOUKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

Brrunciienre pacCTosiTHUM MEXIY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C
MOMOIUIbIO IEPIIEHANKYISIPHON
IJIOCKOCTH

TpéXrpaHHslid yroi, HepaBeHCTBa s
TpPEXIPaHHBIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yria

77

DNeMEeHTHI CPEPUIECKON reOMETPUH:
reoJIe3NYEeCKue JIMHUU Ha 3emiie

78

79

KonTpoapHas padota "Yrisl u
paccrosiHus"

CucreMmarusanys 3HaHHH
"MHOrorpaHHMK ¥ €ro 3JI€MeHTHI"

80

IInpamuia. Bunel nupamun. I[IpaBuneHas
nupamuia

81

82

IIpusma. IIpsiMast 1 HaKJIOHHAs IPU3MBIL.
[IpaBunbHas npusma

[IpsiMo#t mapasenenunen,
pSAMOYTOJIbHBIN Mapasuienenunesn, Kyo

83

Beinykiieie MHOrorpanHuku. Teopema
Ditnepa

84

85

Beinyknbie MHOrorpanHuku. Teopema
Oiinepa. [IpaBriibHBIE N
MOJIyTIpaBUIbHbIE MHOTOTPAaHHUKHU

KonTtponbHas padora "MHororpaHHUKT"




26 [TonsiTre BeKTOpa Ha MJIIOCKOCTH U B |
MIPOCTPAHCTBE
87 Cymma BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
Pasnosxenue BekTopa mo 6asucy Tpéx
91 BEKTOPOB, HE JICKAIUX B OJHOMN 1
TIOCKOCTH
92 CkansipHO€ MPOU3BEICHNE 1
03 Brruncnenue yriia Mex 1y BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimue 3an1auu ¢ BEKTOpamMu 1
96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1
98 O06o01IeHre u crucTeMaTu3alus 3HaHU! 1
99 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI 1
100 HToroBas KOHTpOJIbHAsA paboTa 1
101 Hroroas koHTpoabHas pabora 1
102 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosauuyectBo 4yacos DJIEKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue tems! "KoopauHarst
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTtpaHcTBe"
) [ToBTOpenue tems! "CxkanspHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpeHue TeMsbl "Beruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHHE NIPAMOI, |
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BektopHoe npousBeneHne 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBaHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWUHOE ]
IPOrpaMMHUPOBAHUE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEX1y IPSMBIMH B MHOTOI'PaHHUKAX
1 AHaIUTHYECKHE METO/BI pacuéTa yria |

MCKAY MIIOCKOCTSAMU B MHOT'OI'PaHHUKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 MJIOCKOCTH B KOOPIMHATAX

13 Haxoxnenue paccTosHUN OT TOUKHU J0
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosstHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KoHnTtposbHas padota "AHamuTuyeckas
reoMerpust"”

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHbBIE TUIOCKOCTH, TIEPECeUCHUS
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble NpAMbIE U TIIIOCKOCTH:
napajjielbHble CEYEHUs

20 [TapamienbHbIe TPSIMBIE U TIOCKOCTH:
pacu€T OTHOLIECHMI
[TapannenbHble NpSAMbIE U TIIIOCKOCTH:

21 YTIIbI MEXTY CKPEIIUBAIOIIIUMHUCS
MPSIMBIMHU
[lepnienauKynsipHBIE IPSMBIE U

” MJIOCKOCTH: CTaH/IAPTHBIE Maphl

NEPNCHAUKYIIAPHBIX IJIOCKOCTEH U
MMPAMBIX, CUMMCTPHU MHOT'OT'PAHHHUKOB




23

24

25

[leprienquKyngpHbIEC TIPSIMbIE U
IUIOCKOCTH: TEOpPEMA O TPEX
NepHeHANKYIISIpax
[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOTpaHHHKaX

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (POPMYJIBI IS
IO e, COOOpaKEHHUS IO 100U

26

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

27

28

29

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI IO 100Ut

[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

30

KonTponasnas pabora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM MPSIMOYTOILHOTO
napajuieyieumne/a

3anmaun 06 yaABOCHUH Ky0a, O
KBaJIpatype Ky0a; 0 TPUCEKIINH yTia




33

34

35

CrepeoMeTpUYecKHe 3a/1aull, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenunesa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MNpAMOYT'OJIBHOT'O
napauicicnuicaa

O06BEM psAMON TIPU3MBI

36

37

38

CrepeomeTpuyuecKue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHHEM 00BEMOB MPSAMOIA
HPU3MBI

[Tpuknagabie 3a1a41, CBSI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI

Brrunciaenne 00bEMOB TE ¢ HOMOILBIO

onpeaenéHHoro uurerpaita. Oobpém
HAKJIOHHOM MPU3MBI

39

Brrunciaenne 00bEMOB TE ¢ TOMOILBIO
onpenenéHHoro uuaterpaiga. Oobém
HI/IpaMI/I)II)I

40

41

42

dopmyna 00bEMa MUPaMHIBL.
OTtHo1eHne 00bEMOB TUPAMU]] C
00LINM YIJIOM

dopmyna 00bEMa MUPaMHIBL.
OTtHomeHne 06beMOB MUPAMUJL C
00LINM YTIIOM

CrepeoMeTrpuueckre 3aJaui, CBSI3aHHbIE
¢ 00bEMaMM HAKJIOHHOW MPU3MBI

43

CrepeomMeTpriecKue 3a/1a4u, CBI3aHHBIC
¢ 00bEMaMH MUPaMUIbI




[Tpuknagueie 3agaun 1mo Teme "O0BbEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienue
paccTosTHUSA JI0 TIOCKOCTH

47 KonTponpHas padora "O0beM
MHOTOTrpaHHHKaA"
[unuHapuyeckass HOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHIECKON
MIOBEPXHOCTHU

49 unmuaap. [psamoi KpyroBon HUIUHAP.
[1nomaas NOBEpXHOCTU HUIUMHAPA

50 KoHundeckasi TOBEpXHOCTh, 00pa3yroIiue
KOHHYECKOU ImoBepxHocTh. KoHnyc

51 CeueHue KOHYca MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

50 VYceuénnslii konyc. M3o00paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCA

54 [Tnomaar 6OKOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomMeTprUYECKHE 3314l HA

55 JIOKA3aTeNIbCTBO U BHIYMCIICHHE,

IIOCTPOCHHUEM CEUYEHUN LIWINHIPA,
KOHYCa




56

57

58

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyCa

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C
MUWJIMHAPOM
HpI/IKJIal[HBIe 3aga4u, CBA3aHHBIC C
MUWJIMHAPOM

59

60

61

Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 M300paskeHue mapa

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxenue mapa

62

63

VYpaBuenue chepsl. [Lnomans chepst u
e€ yacrei

Cummerpus chepsl 1 mapa

64

CrepeomeTpruecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

65

CrepeomeTpruecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

66

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 TUIOCKOCTH, BBIYHCIICHUS] B OKPY)KHOCTH,
CTaHJapTHBIC TTOI00US

68 Pa3znuynble KOMOMHALIMY TeJ BpallleHus
Y MHOTOTPaHHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BpanieHus"

70 3anauu o teme "Tena ¥ MOBEPXHOCTH
BparnieHus"

71 KoHnTtpoinbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"

7 O0béMm mmuHIpa. Teopema 06 00bEMe
MPSIMOTO ITMJTHH]IPA
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

73 onpenenéHHoro uuterpaiga. Oobém
KOHYca

74 [Tnomanu 60KOBOH U MOIHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB LIMIUHAPA,
KOHYca

76 [Tpuknanueie 3agaun mo Teme "OO0bEMBI
Y TUTOIIAU TTOBEPXHOCTEH Ten"
OO0BéM 11apa U MapoOBOTO CEKTOPA.

77 Teopema 06 06béMme mrapa. [Lnomans

cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB




78

79

80

rapa, IapoBOro CerMeHTa U MapoBOro
CeKTopa

[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOLIEHUS
MEXY TIJIOIIAISIMHA TOBEPXHOCTEH 1
00bEMaMH MOTO0HBIX TEI

[ToioOHBIE Tea B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprYECKUe 3a/1a4H, CBI3aHHBIC
C BBIYUCIEHHEM 00BEMOB TEN U
IJIOIIAJIEH TOBEPXHOCTEN

KoHntponbhas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"
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JIBH>KEHUs MPOCTPaHCTBA.
Orobpaxxenus. [IBUKeHUs U PAaBEHCTBO
¢uryp. O6mue cBoiicTBa IBUKEHUIN

82

Buae! nBukeHnil: napaiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM
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[TpeoOpazoBanus nmonobus. [Ipsmas u
cthepa Diinepa

I'eomeTpuueckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS

85

Kontponbnas padota "BekTops! B
npoctpaHcTae"”
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O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"ITapanienbHOCTb MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"
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O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10—-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
1 MeT0J10B Kypca reomerpuun 1011
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWII:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
1 MeT0J10B Kypca reomerpuu 10—-11
KJIACCOB, CUCTEMATH3aI1s 3SHAHUMN:
"O6beM MHOTOrpaHHUKA"

Ob6o6maromiee noropenue 11 nonsTuit
1 METOI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"O6beM MHOTOrpaHHuKa"

Ob6o6maromee noropenue 11 nonsTuit
1 METOI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpYTJIbIX Ten"

Ob6o6maromiee noropenue 11 nonstuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
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"ITnomaay MOBEpXHOCTH U 00BEMBI
KpYIJIbIX Ten"

HtoroBast kKoHTpoJIbHAs paboTa
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Wrorosast KoHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTHU3alMs 3HAHUI
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Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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101

Hcropust pa3BUTHA CTEPEOMETPUH KaK
HAyKU U €€ pOjlb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHA CTEPEOMETPUH KaK
HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU




COBPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, T€OMETPHSL.
I'eometpus, 10-11 knacewl/ Atanacsin JI.C., byry3zos B.®., [Ipaconios B.B. nox
penakuuent CanoBauuero B.A., AkiimonepHoe o6miectBo «M3mnarenscTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

CmupHoOB, B. A. I'eomeTrpusi. ba3oBblii U yriiyOneHHBI YPOBHH.

C50

10 knacc. Metoaunueckoe nocobue ansa yuurens / B. A. CMupHOB,
U. M. CmupnoBa. — M. : BUHOM. Jlabopatopus 3uanwmii, 2020. —

110, [2] c. — ISBN 978-5-9963-5198-5.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://fipi.ru/
(caiTOUNN);

https://ps.1sept.ru/ (caiiT raseTsl «MepBoe ceHTABPAY);

http://school-collection.edu.ru/

http://ilib.mccme.ru/ (vHTepHeT-6UBAMOTEKA caiita MOCKOBCKOrO LIEHTPa HemnpepbiBHOro

maTemaTmyeckoro ob Pa3oBaHUA ),'

http://etudes.ru (matemaTnueckue aTioapl);




http://kvant.mccme.ru/  (Hay4HO-MONYAAPHbLIA  PU3MKO-MATEMATUUECKUIA  SKYPHan

«KBaHT»);

http://lib.mexmat.ru/books/3275 (anekTpoHHaa 6ubanoTeka Mone4nTenbCKOro coseTa

MeXaHMKO-MaTeMaTUYEeCKOro daKynbTeTa MocKoBcKoro rocyfapCTBeHHOro
YHUBepcUTETa).
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