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["'eoMeTpus siBIsIeTCS OTHAM U3 0a30BBIX KypPCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBAaCT BO3MOXHOCTb M3YyYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOM HAINPaBICHHOCTH W MPEAMETOB T'YMaHUTAPHOIO IUKJIA.
[TockonbKy JTOrMYECKOE MBILUIEHUE, (DOPMUPYEMOE PU U3YUEHHH 00YyUarOIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPHU J0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUU
LENOYKH JIOTHUECKUX YTBEPKICHUI TP PEILICHNN T€OMETPUUECKUX 3a]1a4, YMEHUE
BBIIBUTaTh U OIPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA IpU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[lens ocBoeHuUs1 mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE UHAUBUIYAJIBHBIX CIOCOOHOCTEN 00yUYarOMIMXCS TPU U3yUYEHUN
reOMETpUH, KaK COCTaBjsAOUIed mnpeaMeTHol obmactu «Marematuka U
uH(pOpMaTuKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACUCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JIJIs1 YCHEIIHOTO MPOPeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JauaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacHIMpeHre MpeACTaBiIeHUsI 0 TEOMETPUM KaK 4acTH MUPOBOM KYJIbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dopMupOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPY KAarOLIEro MUpa, 3HaHWE MOHATUIHOIO aIlapara Mo pa3aeiry
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dbopMHpoBaHHE  yYMEHHMS  BJIAaJE€Th  OCHOBHBIMM  MOHATUAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMysl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoOBaHE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBATH TE€OMETPUYECKUE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpUil, GOpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MpHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHHE YMEHHS BIAJETh METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
pELIEHMS], YMEHHUS UX IPUMEHSTh, TPOBOJIUTH JOKA3aTEJIbHbIE PACCYK/ICHHUS B XO/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 337a4 C MPAKTHYECKUM COACPKAHUEM,
(opMUpOBaHHE TMPEJICTAaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH
00OCHOBaHMHU MaTEMATHUUECKUX YTBEPKJICHUHN U POJIM aKCUOMATUKHU B IPOBEACHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLICHCTBOBAHWE HWHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaroIIMXcsl, T03HABATEILHON aKTUBHOCTH, MCCIICOBATEIIHCKUAX
YMEHUH, KpUTUYHOCTU MBIIUIEHUS, UHTEPECAa K U3yUEHHUIO TEOMETPUU;

dbopmupoBaHrie (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUH:
YMEHHUSI paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEealbHBIX JKMU3HEHHBIX CUTYALMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEANBbHBIX CUTyallUid, HCCIEIOBAHMUS TOCTPOEHHBIX MOJIEIIEH,
MHTEPIIPETALNN TOJTyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpusp» B
10-11 knmaccax sBistorcs: «lIpsmble W IUIOCKOCTH B MPOCTPAHCTBEM,
«Mnororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSAMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEP>KATEJIbHBIM JIMHUSAM Y4e€OHOro Kypca, a
dopMHpOBaHHE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJBbKO 110
COJIEpKaTENbHBIM JIMHUSAM, HO U 110 Tojam oOyuenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil pabouyeit
POrpamMMbl, PacHpeleNE€HHbIM MO ToJaM OOy4YeHHs, CTPYKTYpPHPOBAHO TAaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHAMH U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00YyYaIOLIUXCs, pACIIUPSS U YIIIyOIIss
e€, o0pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k M3y4eHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus qus  guddepeHnmanuu  00ydeHHS, TOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MporpamMM, OO€CleuuTh YriyOJIEHHOE
U3YUYEHHUE TEOMETPUH KaK COCTaBIISAIONIEH yueOHoro nmpeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMUXCA K MNPOAOKEHUIO H3YYEHUST MATEMAaTUKH C
yu€ToM BBIOOpa Oymymiel mpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXKIY
oO1uM 1 ipodeccuoHaTBLHBIM 00Pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomeTpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecss npsmble. [Ipu3Hakum CKpemmBarOmuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIIBHOCTD IIPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNIbHOIO MpOeKTUpoBaHHs. W3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapayenpbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHsI (PUTYPBI Ha MIIOCKOCTh. [lepneHauKyaspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpEx
MEPIICHIUKYJISIPAX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPaHHBIM
yIoJI, JIMHEWHBIM yIoJl ABYTPAHHOIO yria. TpEXrpaHHbId U MHOTOI'PaHHbIE YTJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaUIeNIENUIIE] U €ro cBocTBa. Kparyanimme
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yceuEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEW MPaBUIBLHON MHPAMUIBI.
[IpaBriibHBIE MHOTOIDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMU/IA U IPaBUIIbHBIN TeTpasap, kyo. Ilpencrasnenue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCASP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaiu, YTJIbL
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [Lomans
OOKOBOW TOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW MHPAaMHUJIBI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunesa, CUMMETPUS IPAaBWIbHBIX NPU3M, CUMMETpHUA IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOIO
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yrcio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOpPA HA YHUCIIO.
[loHATHEe KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pas3loKEHUMM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMWIMHIPUYECKAss TIOBEPXHOCTh, KOHWYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTeld. Tema BpalieHUs:
UAJIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nunuuapa u konyca. Cummerpus chepsl 1 mapa.

O0béMm. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 11apoBOTO
CerMEHTa.

KoMOuHanuyn Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BmmcanHas B
IUJINHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenwe cdeppl u 1mapa c
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusI.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chephl U e€¢ JacTel.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Perienue 3amad Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYILEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. [IpsAMoyrompHas cucrema
KOOpJIMHAT B mnpocTpaHcTBe. KoopaunaTel BekTopa. PasnmokeHuwe BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpaxkeHus. [[Br>keHus W paBeHCTBO (uryp.
OOmme cBoiicTBa JBWXKEHUN. Buabl JBMXKEHUN: TapaliebHBIA TEPEHOC,
LEHTPAJIbHASI CUMMETpUS, 3€pKajibHas CUMMETPHS, IOBOPOT BOKPYTI MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpa:knanckoe BocIUTaAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIIECTBA, TPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTuAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, chOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJI€HU, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3710pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAE€SATEIbHOCTHIO;

6) Tpy1oBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mpodeccnrt ¥ peann30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKMX 3HAHWM JUIsI pelieHus 3a7ad B 00J1acTu
OKpY’)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IeATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHUSL TUBUIIN3AIIMY, OBJIAJCHHUE SI3bIKOM MaTEMaTUKH U MAaTeMaTH4eCKOU
KyJIbTYpO# KaK CPEJCTBOM MTO3HAHHSI MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jiornuyeckue AeMCTBUA:

BBISIBJISITh U XapPAKTEPU30BATh CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTWUW, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OmpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccUu(puKaiuy,
OCHOBAHUS JIJIsI 000OIIEHUS M CpaBHEHHUSI, KPUTEPUH IIPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBaTh W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX W YTBEPXKICHUSX, MpeajiaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHU, YMO3AKJIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(OpsiMbI€ U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHS U BHIBOIBI;

BBEIOMpATh CMOCO0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS, BRLIOUPATh HANOOJIee TOAXOSAIINN C YUETOM CaMOCTOSTEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI 0 pe3ysibTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(OpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIMPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMHA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIECHUs 3aJauyu,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pe3yJIbTAT;

B XOJIe¢ OOCYXXJIeHHS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCY>KIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIHX YYaCTHHKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me W CXOACTBO MO3ULMN, B KOPPEKTHOH (opme
(bopMyIUpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISTh ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BRIOUpATh CIIOCOO pelIeHus C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TO3HABATENbHON  pedJiekCcUM KaK  OCO3HaHUS
COBEPIIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUH 3aJ]1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHHBATh COOTBETCTBHE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUS WIN HEAOCTUKEHUS Pe3yIbTaTOB JESATEIbHOCTH, HaXOUTh OIINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOMU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacmpeneisTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoOBbIX (opMax paldoThl (00CykaAeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHIITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICWCTBUS C IPYTMMH YWICHAMHU KOMaHbl, OLICHUBATh KAYE€CTBO CBOETO BKJIAA
B O0mMI TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YyYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUM TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJHO OMNEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJlaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIMOUA H
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (IIpU3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LHEHTPATBHOE " OpPTOTOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BHIIIOJIHATH U300paykeHus pUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEYECHHS]I MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAUM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpamM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUMH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pPELICHNM MaTEMaTUYECKUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YEpTE)Kax U PUCYHKAX;

e TMPUMEHATH TIOJyYCHHbIC 3HAHUS Ha TNPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelieHusT MaTeMaTU4yecku  CcHOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIUPOBATh pEAIbHBIE CUTYyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NIPEJCTABICHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oOyyaronuiicss HAy4YuTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYCCKOMH,
KOHUYECKOW W c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOy YCHHUS;

OIepUPOBATh MOHATUAMHU, CBI3aHHBIMH C TEJIAMH BpPALCHUS: IIWIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpamleHUs (UWIMHADP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHMS;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIoiokKeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpalleHUs,
O0OBEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBS3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXY TUTONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBHIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHS TEIT BPAIICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBATh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiiy HaJl BEKTOPAMH;

3a71aBaTh TNIOCKOCTh YPAaBHEHHUEM B JICKaPTOBOM crcTeMe KOOPAMHAT;
penaTh reOMETPUYECKUE 33/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BRIYMCIICHUE PACCTOSHUMA OT TOYKH JI0 TJIOCKOCTH, B 1IE€TIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH;
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalIeHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSIMOU, TTpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS LUIUHIPA
(mapanenbHO U MEePHeHIUKYISIPHO OCH), CEUeHUS KOHyca (TapaiebHbIe
OCHOBAHUIO U MPOXO/SIIUE Yepe3 BEPILINHY ), CEUCHUS I1apa;
UCIIONIb30BaTh METOJABI TOCTPOCHHUS CEUEHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHATh TeOMETpUUYecKre (aKThl JI PEIICHHUS CTEPEOMETPUUICCKUX
3a/1ay, MPEANOJararoliuX HECKOJIbKO IIaroB pEUIeHUs, €CIU YCIOBHS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHHN H
HaX0JICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYECHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUHd, MPUMEHSATHh H3yYCHHBIC MOHSTHSA,
TEOpPEMBI, CBOICTBA B TMpPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIC CUTyalluu Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOECHHBIE MOJIENU C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemarhb
MPAKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX ATamax pPa3BUTUSI TEOMETPUM Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  Mpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 BBenenue B ctepeoMeTpuro 23 1
) B3aumHOe pacnonoxeHue npsiMelx B 6
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g |
IIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U )5 |
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
7 Bekrops! B mpocTpaHCcTBE 12 1
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/esioB H TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alus 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TTpaBUIIa H300paKCHUS HA
PHUCYHKE TUIOCKOCTH, TTapaJICIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psiMas,
IJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS] HA PUCYHKE
TUIOCKOCTH, NMapaJuICIbHBIX TMPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,

IepeceKaroImecs npsmas 1 II0CKOCTb;
MIOJIyIIPOCTPAHCTBO

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
HU3yYeHUS

[TonsATus: nepecekaromuecs MmIOCKOCTH,
NePECEeKaIOIINECs MpsMasi U INIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (UTyp,
HECYIIECTBYIOIUX OOHEKTOB
MHororpaHHUKH, H300paKeHHE MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CIIECTBUS U3 HUX




10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N300pakeHne ceueHuil mupaMuibl, Kyoa u
HPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 ux peopa.
H300paxxeHue nepeceyeHusl oMy YeHHBIX
I0CKoCcTel. PackpaminBanue mocTpOSHHBIX
CeUYeHHI pa3HbIMHU LBETAMH

N300pakeHne ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300paxeHune nepeceueHuns MoayueHHbIX
I10cKkocTel. PackpammBaHue MOCTPOEHHBIX
CEYEeHHI pa3HbIMH IIBETaMU

N300paxenune ceueHnit nupamuabl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux péopa.
N300pakeHue nepecedyeHus NoIy4eHHbIX
I10cKocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUN Pa3HBIMHU LIBETAMU

N300pakenue ceueHuil nupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedeHus MoIy4eHHbIX
10ckocTel. PackpamyBaHue MOCTPOEHHBIX
CEUEHUN pa3HbIMHU L[BETAMU

MeTton ClIeaoB O MMOCTPOCHUMA CedeHUI




15

16

17

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa niepece4eHni PsIMBbIX U
IIOCKOCTEH

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa nepeceyeHuil MpsSIMbIX U
IIOCKOCTEN

[Toctpoenue ceuenuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

18

[Toctpoenue ceveHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe mno
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [logobOue
TPEYrOAbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4yepTexkax. Mcropus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumHoe pacnonoxeHue npsmMbIx B
npoctpancTBe. CKpeuBaronuecs npsmele.
[Ipu3Haku CKpEIUBAIOIINXCS MPSMBIX.
[TapaniensHble MpsiMble B TPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSMOU, TPOXOASILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIKAICH Ha JaHHOMN
npsiMoii. Jlemma o mepecedeHuH
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o

TpEX MmapauieNbHbIX IpSIMBIX. Teopema o
CKPEUIMBAOIINXCS MTPSAMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUS.
N3o06paxkenune pazHbIX Guryp B
napajuieIbHON NPOEKINH

28

[enTpansHas npoekuus. YToul ¢
COHAIIPaBJICHHBIMU CTOPOHAMU. YTOJ MEXIY
MPSIMBIMU

29

30

3agaun Ha JOKA3aTelbCTBO U UCCIIEOBaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[ToHsTHS: MapaIeNbHOCTh MPSIMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TNIOCKOCTEH B
MIPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOISIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTexe U
napajuieNIbHOTO APYTroii mpsimoii. Pacuér
OTHOIIICHHUH

33

[TapannensHas npoeKusi, IPUMEHEHUE IS
IIOCTPOEHHUSI CEUEHUH KyOa U
napajenenumnena. CBoicTra
napajuieJenuIe1a ¥ Ipu3Mbl

34

35

36

37

[TapannensHele iockocty. [IpusHaku
NapajIeNIbHOCTHU JIBYX IUNIOCKOCTEHN

Teopema 0 napaJuIeIbBHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, npoxonﬂmeﬁ
yepe3 TOUKY, He MPUHAJICKAIYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSIMBIX IIEPECEUCHHUS IIPU
IIEPECEUYEHNH JIBYX MapalIeIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEX]y MMapajlIeIbHBIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOH ¢
JBYMsI TapaJIJIEIbHBIMU JIOCKOCTSIMH




[ToBTopenue: Teopema Iudaropa va

38
IJIOCKOCTH

39 IloBTOpPEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJIHHOTO
napajuiesenuIena

A1 Brruncnenue yiH oTpe3KoB B KyOe U
MPSIMOYTOJIbHOM NapaJulesienuIe e
IlepneHIUKYISAPHOCTD NPSAMON U MJIOCKOCTH.

42 [Ipu3Hak nepneHAuKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH
[lepneHMKyIAPHOCTD NPSIMOM U IVIOCKOCTH.

43 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

44 €AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYIISIPHOM K MIIOCKOCTH

45 [In0cKOCTH ¥ IEPIEHANKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46 [InocKkOCTH ¥ IEPIEHANKYIISIPHBIE UM
IIPsIMBbIE B MHOTOTpaHHHUKAX

47 [lepnennukynsip u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIsIpa U3 TOYKU Ha TPSIMYIO

43 Ilepnenukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIIsIpa U3 TOYKU Ha TPSIMYIO

49 Teopema o Tpéx nepneHANKYIApax (mpsmast

u oOpaTHast)




Teopema o Tpéx nepneHAUKyIsApax (mpsmas

50 u oOparHast)

51 VYron Mexay CKpEeIUBAOIIUMHUCA TPSIMBIMU

50 [Touck neprneHauKyISpHBIX MPSMBIX C
IIOMOUIBIO NEPIIEHIUKYJIIPHBIX MJIOCKOCTEN

53 OpToroHaJibHOE IPOCKTUPOBAHUE
[TocTpoenue ceueHuii kyoa, IpU3MBbI,

54 MPaBUJILHOM MUPAMHUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

55 [IPaBWJIbHON MUPaMUAbI C TIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [lnockocTu cummeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3HaK nepneHMKyISIPHOCTH MPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH
CriocoObl OIyCTHTb MEPIIEHAUKYIISIPBI:

60 CUMMETpPHUS, CIABUI TOUKHU IO MapaljIeIbHON
psAMOI

61 CrBur 1o HenapayIeIbHOU MPSMOH,

N3MEHEHUE PACCTOSHUN




62

63

64

KontponbHas padota "B3zaumuoe
pacIONIOKEHUE MPSMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yroa MKy MPSIMBbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJbHUKE, TEOpeMa
KOCHUHYCOB

HOBTOpeHI/Ie . Yroi Mexay

CKPEIIMBAIOIINMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/ILICCKI/IC MCTO/JbI BEIYUCIICHUSA YyIJia
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

67

JiByrpansblii yroia. CBOMCTBO JIMHEWHBIX
YIUIOB JIBYT'PAHHOIO yTIila
IlepnenukynsipHble mockoctu. CBoiicTBa
B3aUMHO NEPIECHAUKYJIAPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHaANKyIISIPHOCTH IIIOCKOCTEW;
Teopema O IPSMOM NIEPECEUEHHUS IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEHN
IIJIOCKOCTH

69

[IpsimoyronbHBIN Napasienenunes; Kyo;
M3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajulesIenune1a

70

71

Teopema 0 tMaroHany NPMOYTOIBHOTO
napajiesIenuIes1a U ClIeJCTBUE U3 Heé
CrepeoMeTpuuecKre U NPUKIAIHbIE 3aa4uH,

CB3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MpsAMBIX U IIJIIOCKOCTH




72

73

74

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe NIOCKOCTH B CTaHJAPTHBIX
MHOT'OTpaHHUKAX

[Tapa mapannenpHbIX MIIOCKOCTENH HA
CKPEIIMBAOIINXCS MPSAMBIX, PACCTOSIHHUE
MEX/1y CKPEIIUBAIOIIUMUCS IPSIMBIMHU B
MPOCTBIX CUTYAILMIX

PaccrosiHue oT TOUKH 70 IIJIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

Brruncnenue pacctosHUA MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMH C IIOMOIIBIO
NEPIEHIUKYIISIPHON IITIOCKOCTH

76

77

78

TpéxrpaHHblll yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JJIsi
TPEXTPAHHOTO yIJIa

DneMeHTHI CPepUuIecKoil TeOMEeTPHH:
reojie3nYecKue JIMHUYU Ha 3emiie

KontponbHast pabota "Yrisl u paccTostHUS"

79

80

81

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro 3JeMeHTH!"

[Tupamupa. Buasl nupamua. [IpasunsHas
nupamuaa

[Ipusma. [IpsAmast 1 HAKJIOHHASI IPU3MBI.
[IpaBunbHas npuszma

82

[IpsiMolt napannenenunen, NpsMOyTOIbHBIA
napajuieNienumnesn, Kyo




Brinykibeie MHOTOrpanauku. Teopema

83 Ditnepa !
Brinykibeie MHOrOrpanauku. Teopema
84 DOitnepa. [IpaBuibHbIC U OTYyIPaBUIIbHBIC 1
MHOTOTPaHHUKHU
85 Konrponsnas padora "MHororpaHHUKH" 1
26 [TonsiTre BekTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 PaznocTs BekTOpOB 1
89 [IpaBuno mapannenenunena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Pasnoxxenue Bektopa 1o 6azucy Tpéx |
BEKTOPOB, HE JIeXKAIIUX B OJJHOM MIIOCKOCTH
92 CkansipHO€ MpOU3BEICHUE 1
03 Brruncnenue yria Mexy BEeKTOpaMu B |
MIPOCTPAHCTBE
94 IIpocreimme 3a1auu ¢ BEKTOPaMH 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
96 IIpocreimme 3a1auu ¢ BEKTOPaMH 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
98 O06o01ieHne 1 cucTeMaTu3alus 3HaHU| 1
99 O06001enre 1 cucTeMaTr3aIs 3HaHUIA 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 Hrorosast koHTpoIbHAs paboTa 1
102 O06o0061IeH e U cucTeMaTH3alus 3HaHU! 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KJIACC

KoauuecTBO 4acoB

JlaTa
Nen/m  Tema ypoka KonTposbHbie IIpakTH4eckue
Bcero U3y4YeHHUS
padoThbI padoThI
| [ToBTOpenue Tembl "KoopaunaTel BeKTOpa |
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue tems! "CkansipHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bprunciienue yria |
MEXJly BEKTOpaMH B IpOCTpaHCcTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO, |
MPOXOJIAIIEH yepe3 B TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIOCKOCTH, HOPMAJIb, |
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
g JInHeliHbIe HEPABEHCTBA, JIMHEWHOE |
IpPOrpaMMHUPOBaHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHUE
10 AHanuTHYECKHe METO/Ibl pacuéTa yria 1
MEXly MPSMBIMH B MHOTOIpaHHUKAX
1 AHanuTHYECKHe METO/Ibl pacuéTa yria 1
MEX]y TNIOCKOCTSIMU B MHOTOTpaHHHUKAX
12 ®opmyJsia pacCTOSHUSI OT TOUKH J10 |
IUIOCKOCTH B KOOpJAWHATaX




Haxoxnenve paccTosHUN OT TOUKHU 10

13
TJIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOUKH 10
IUIOCKOCTH B MPABUJILHON MTUPaMUIE

15 KontponbHas pabora "AHanutuueckas
reoMerpust"”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE
MHOTOT'PAaHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

18 IUIOCKOCTH, IIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEMN

19 [TapannenbHbIe TPSIMBbIE U TNIOCKOCTH:
napasuieIbHbIe CEUCHUS

20 [TapannenbHble NpAMbIE U IIIOCKOCTH:
Pacy€T OTHOLIEHUN

o1 [TapamienbHbIe TPSIMBIE U TNTIOCKOCTH: YTJIIBI
MEXIY CKPEIIMBAIOIINMUCS TTPSIMBIMHU
[lepnenauKyasipHbIE TPSAMBIE U INTIOCKOCTH:

2 CTaHJapTHBIE MAPhI MEPIEHIUKYIISIPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOT'PAaHHUKOB

3 [lepnienauKynsipHBIE MPSMBIE U TNIOCKOCTHU:
Teopema O TpeX MeprneHIuKyIsIpax

24 [TepnenauKyIsIpHBIC TPSAMBIC U TNTIOCKOCTH:

BBIYUCJIICHUA IJIMH B MHOI'OI'PaHHUKAX




25

26

27

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(dbOopMyIIBI IS TUIOIIACH, COOOpaKEHUS
nooous

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
dbopMyIIBI 1715 TUTOMIACH, COOOpaKEeHUS
nmonoous

[ToBTOpEHME: MIIOIMIAN MHOTOYTOJIBHUKOB,
(bopMyIIBI TS TIIONIAICH, COOOpaKEHHUSI
nmonoous

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
IUTOINAAN MTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100ust

29

30

31

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUTOIIAAN TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Mst

Konrponsnas pabora "[loBropenue:
MHOT'OI'PaHHHUKH, CEYE€HUs] MHOTOTPAaHHUKOB"
O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJsenenuneaa

32

33

34

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIINH yTia
CrepeoMeTpHUECKHE 3a]1a4H, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIEHOTO
napaieNenuneaa

[Ipuxnagnelie 3a1a4u, CBSI3aHHbIE C

BBIYHCIICHHEM 00BbEMa npsAMOYTOJIbHOT'O
napajjejenmiicaa

35

O0BEM MPAMOI TPU3MBI




CTCpGOMeTpI/I‘ICCKI/IC 3aa4u, CBA3aHHBIC C

36 BBIYUCIICHHEM 00BEMOB TPSMOI MTPU3MBI

37 [Ipuknagabie 3a1a9u, CBSI3aHHbBIE C 00BEMOM
MPSMON MPU3MBI
Brerunciaenue 00bEMOB T ¢ IIOMOIIBIO

38 onpeaenéuHoro uarerpaita. O0bpém
HAKJIOHHOM NPU3MBI
Brrunciaenue 005EMOB TEJ ¢ IIOMOIIBIO

39 onpenenéHHoro uuterpaiga. Oobém
MU PAMHU/TBI

40 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

41 dopmyna 00bpéMa upamuiel. OTHOIIEHHUE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

4 CrepeomeTpuyiecKue 3a1a4um, CBI3aHHBIC C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeomeTpuuecKue 3aJ1auu, CBI3aHHbIE C
o0BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUIBI

46 [Ipumenenne o0bEMoB. Brruncienue
PacCTOSIHUS A0 MIOCKOCTH

47 Kontponbnas padota "O0bEM

MHOTOTpaHHHKaA"




HI/IJ'II/IHI[pI/ILIeCKaH IIOBEPXHOCTD,

48 00pa3yrolue HUJINHIPUIECKOM
MOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBou HUIUMHIDP.
[Tnomane MOBEpPXHOCTH LIMIMHIPA

50 Konnueckast moBepxHOCTh, 00Opasyromue
KOHHUYECKOU nmoBepxHoctu. Konyc

51 CeueHune KOHYyca MI0CKOCTBIO,
napajuIeIbHOM MJIOCKOCTH OCHOBAHUS

57 Yceuénnslii konyc. M300paxkeHre KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomans 6OKOBOI MOBEPXHOCTH U TIOJHOM
MOBEPXHOCTH KOHYyCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYyCa
CrepeomeTpruecKkue 3aJauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEYEHUM MUINHAPA, KOHyca
CrepeomeTpuuecKue 3aa4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUHN MUINHAPA, KOHyCca

57 [Ipuknagabie 3a1a9u, CBsI3aHHBIE C
ATUHAPOM

53 [IpuknanHblie 3a1a4u, CBsI3aHHBIC C
[UTHHIPOM

59 Cdepa u map




60

61

62

[Tepeceuenue cdepbl u mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctsro. Bun u
n300pakeHue mapa
[Tepeceuenwue cepbl U mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua u
n300pakeHHE 1mapa

Ypasnaenue chepsl. [Lnomans cheps u eé
yacreu

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeomMeTpuyEeCKHE 3a/1a4d HA
JI0KA3aTeJIbCTBO M BEIYMCIICHUE, CBA3aHHBIE
co cepoii U mapoM, IOCTPOSHUEM UX
CEUYCHUH MIOCKOCTHIO

CrepeoMeTpuuecKkue 3aa4u Ha
JTIOKa3aTelIbCTBO U BHIYMCIICHHE, CBSI3aHHbBIE
co cepoii 1 mapom, MOCTPOCHUEM UX
CEYEHMH TIOCKOCThIO

[Ipukianubie 3aqa4n, CBsI3aHHBIE CO cPepoit
U I1apoM

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHCJIICHUSA B OKp}I)KHOCTI/I, CTaHJIapTHI)IC
moaoous

Paznuunkie KOM6I/IHaLII/II/I TCJI BpallICHUA U
MHOTI'OI'paHHUKOB

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpauieHus"




71

72

KoHnTtposnbHas padora "Tena u moBepXHOCTH
BpanieHus"

O0BeéM muuHapa. Teopema 06 00bEMeE
IPSIMOTO ITUJIHHIPA

73

74

75

Brrancnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

[Tnomaau GOKOBOM M MOJTHON MTOBEPXHOCTH
KOHycCa

CTCpeOMeTpI/I‘leCKI/IC 3aJa4yu, CBA3aHHBIC C
BBIYHCIEHHEM 00BEMOB OUJInHApa, KOHYyCa

76

77

78

79

[Ipuknanueie 3anaun o teme "OO0bEMBI U
TJIOIA U TTIOBEPXHOCTEHN Tet"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béMe mapa. [Lomans chepsl.
CrepeomMeTpHUEeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CerMEHTa U IMapOBOT0 CEKTOPa

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
miomaaso cepbl. COOTHOLIEHUS MEXKTY
IUIOLIA/IIMU [TOBEPXHOCTEN U 00bEMaMuU
MMOJOOHBIX TEN

[TomoOHbBIE Tena B IPOCTPAHCTBE.
N3menenune o6bEMa mpu moo00uu.
CrepeomMeTpuiecKue 3a/1a4M, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TeEN U IUIOMIAIEN
ITOBEPXHOCTEN




80

81

KoHntponbnas padota "Ilnomann
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TENT"

JBuxenust npoctpancTBa. OToOpaskeHusl.

JBmwxenus u paBeHcTBO (puryp. Obmue
CBOMCTBA JIBW)XCHUU

82

Bubl iBrKeHMIN: TapauieNIbHbIN IEPEHOC,
LECHTPAJIbHASI CHMMETPUS, 3€pKajbHAs
CUMMETpPHUS1, TOBOPOT BOKPYT MPSAMOI

83

84

85

[Ipeo6pazoBanust mogodus. [Ipsmas u cdepa
Ditnepa

['eomeTpuyeckue 3aauu Ha MPUMEHEHUE
JIBUKCHUS

KonTponpHas padora "BekTops! B
npocTtpaHcTBe"

86

O6o06matomiee moBTopenue 11 mousTHii u
MeTo10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3HaHui: "[lapamiensHoCTh
MPSIMBIX U TIJIOCKOCTEH B pocTpaHCcTBe"

87

88

89

Ob6o6uaroree noropenue 11 noHsATHit 1
MeTo10B Kypca reometrpun 10—-11 knaccos,
cUCTeMaTu3alus 3HaHui: "BeKkTopsl B
npocTpaHcTBe"

Ob6o6maromee noropenue 11 noHsATHi 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHui: "BekTopsl B
npocTpaHcTBe"

Ob6o6maroree noropenue 11 noHsATHit 1
MeTo0B Kypca reomerpun 10-11 knaccos,




90

91

cucremarusanus 3Haguii: "O0bpeM
MHOTOTrpaHHHKA"

O6o6matomee moBropeHue 11 moHsaTHIA 1
MeTOJI0B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "O0bpeM
MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHsATH 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3gaguii: "Ihnomaan
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

92

Ob6o6maromee nosropenue 11 moHsTHH U
MeTo10B Kypca reomerpun 10-11 knaccos,
cucreMarusanus 3Haguii: "Ihnomaan
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

93
94

Wrorosas koHTposibHasA paboTa

Hrorosas KOHTPOJIbHAaA pa60Ta

95

[ToBTOpeHnue, 0600IIIEHNE U CUCTEMATH3AITUS
3HAHUMN

96

97

98

Hcropust pa3BUTUSA CTEPEOMETPUH KaK
HAayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOIMI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK
HAyKH U eé POJIb B pa3BUTHU COBPEMECHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK

HAyYKH U eé POJIb B pa3BUTHU COBPCMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH




99

100

101

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKH U €€ pojib B pa3BUTUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

Wcropus pa3BuTus CTEPEOMETPUH KaK
HaYKU U €€ PoJIb B Pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT U

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTHHU COBPEMEHHBIX
MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Matematuka: ['eometpus, 11 xnacce/ [lotockyes E.B., 3BaBuy JI.U., O6mectBo
C OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00IIECTBO
«3narensctBO «lIpocBenieHre»

Marematuka. 'eomerpus. 10 ki. YrayOieHHbIH ypoBeHb: yueOHuK/ E.B.

[Torockyes, JI.W. 3BaBuu

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
https://educont.ru/

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