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MHNOACHUTEJBHASA 3AIINCKA

['eoMeTpus siBIsieTCs OHUM U3 0a30BBIX KypPCOB Ha YPOBHE CPEIHETO OOIIETO
o0Opa3oBaHuUs, TaK KaK o0ecrieunBaeT BO3MOXKHOCTh U3y4CHUSA
JTUCIUIUIMHECTECTBEHHO-HAYYHOU HAIPAaBICHHOCTH M MPEAMETOB T'yMaHUTAPHOTO
nukia. Ilockonibky Jormdyeckoe MbIIUIEHHE, (opMupyemMoe Mpu HU3YYEHUU
O0Oy4aronMMUCSl TTOHSITHUIHHBIX OCHOB T'€OMETPHUHU, TIPHU JT0KA3aTEeIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb W ONPOBEpraTh THUIOTE3Bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPY PEIICHUH 3a/lad €CTeCTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTU
¢duznueckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpOBHE — pa3BUTHE UHIUBUAYAIBHBIX CIIOCOOHOCTEN 00yUaIOUXCs MPH NU3YICHUN
F€OMETPUU, KaK COCTaBISIOIIEH MpeaMeTHoO obnactu «MaremaTuka U
uH(pOpMaTUKa» yepe3 oOecrieueHne BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BAHUS
0osee r1yOOKMX r€OMETPUUECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOUMBIX JIJIs1 YCIEITHOTO MPOo¢eCcCHOHATBHOTO 00pa30BaHusl, CBI3aHHOTO C
UCTIOJIb30BaHNEM MaTeMAaTHUKH.

[IpropuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHM Ha YriayOJEéHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciiMpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTU MUPOBOM KyJIbTYpbI U
¢dbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYIKAIOIITIM MHPOM;

dbopMupoBaHHE TPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYypax Kak o
BXHEHIINX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONINX OIMUCHIBATh W HM3ydaTh
pa3HbI€ SBJICHUS OKPYKAIOLIEro MUpa, 3HaHWE MOHITUIHOTO anmnapara no paseiy
«CtepeomeTpus» yueOHOTo Kypca reOMeTpuH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATHUSMH O
MPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBONCTBAMH, 3HAHHE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MUpPE MHOTOTPAHHUKH M Tejla BpAIEHUS, KOHCTPYHPOBATh T'€OMETPHUYECKUE
MOJIeTIH;

dbopMupoBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
MPOBEICHUH PACCYKJICHUM;

dbopMHpoBaHUE yMEHUS BIAJETh METOJAaMHU J0Ka3aTeIbCTB U aJITOPUTMOB
pelieHus, YMEHUsI UX MPUMEHSITh, IPOBOJIUTD JOKA3aTENbHbIE PACCYK/ICHUS B XOJ1€
pellleHus] CTEPEOMETPUUECKUX 3a/lad W 3a/Jay C MPAKTUYECKUM COJACpKAHHUEM,



dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUHU MaTEeMAaTHUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMAaTUKHU B MIPOBEICHUU
JEAYKTUBHBIX PacCyKICHUMH;

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

dopmupoBanre (yHKIIMOHATBFHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUU:
YMEHHUSl paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYAllMid, HCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
MHTEPIIPETALNN TOTyYEeHHBIX Pe3yIbTaTOB.

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

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JHHHUSM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUU  pacmpenenserca He  TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanabHoil paboueit
MPOrpaMMBbl, pacHpeleNEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yYaroIIHecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
Te€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCTIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyUaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh ycioBus Ui auddepeHunanii 00ydeHHs,  MMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOro mpeamera «MaTteMaTukay;

MOJITOTOBUTH OOYYAIOMIMXCA K MPOJOJDKCHHIO HM3yUeHHUS MaTeMaTHKH C
yd€TtoMm BbIOOpa Oyaymied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXIY
o0uM 1 ipoecCHOHaTBFHBIM 00Pa30BaHUEM.

Ha wuzyuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJE€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKAHUE OBYUYEHUA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIMECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE NPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHs (PUTYpBI Ha MIIOCKOCTh. [lepnenaAuKyaspHOCTD
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOrpaHHOro yriia. CBOMCTBA INIOCKUX U IBYTPaHHBIX
YIJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaJUIENEIUIIE] U €r0 cBocTBa. Kparyanimme
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, MpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS MTUPAMU/IA U IPaBUIIbHBIN TETpasdap, Kyo. [Ipeacrasnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, JOAECKASAP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMHIBI, TEOpEMa O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHasgs  cucrtema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMWIMHIPUYECKAss TOBEPXHOCTh, KOHUYECKas TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxeHue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl u mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CerMEeHTa.

KoMOuHanuyu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BhmmcaHHas B
WJINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, IUIOMAab chepsl U e€ JacTei.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnil MHOTOTPAHHUKOB U TEJ BPALIEHUA: CEYEHUS [IUINHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUYEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJI NIEPEHOCA
CEKYILEH IUTOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KoopauHaT B mnpocTtpaHcTBe. KoopaunaTtel Bekropa. PasnoikeHune BekTOopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPUS, IOBOPOT BOKPYI HPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxknaHcKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBAaX (PYHKIIMOHMPOBAaHUSA pA3JIMYHBIX CTPYKTYp, SBICHHUW, MPOLEAYP
rpaXJaHCKoro  obOmectBa  (BBIOOpPBI,  OHNpPOCBI M Jpyroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHsX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, cOopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AESITEIbHOCThIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM acleKTaM Pa3IuvHbIX BUAOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3710pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnrt u peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphbl, ITOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAIHHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JIJIsI 000OIIEHUS M CpaBHEHHUSI, KpUTESPUHU IIPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMaTUUECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHU, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBEIOMpATh CMOCO0 pemeHnss y4eOHOW 3amaund  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanboJIee OAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpoOiIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKXkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOIYy pELICHUS 3aJauH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NpEe3eHTAlUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUM ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThI, pacHpenesiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIIOJIHATH CBOIO YacTh pabOThl 1 KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaaccaoOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMH CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJbl MHOTOIPAHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

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

e BBINOJHATH napajuieIbHOE, LEHTPAIBHOE " OpPTOTOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJHATHACUCTBUAHAIBEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HAXO0KJEHUE FT€OMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METOIbI TPU
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPEOOpPA30BBIBATH M HWHTEPIPETUPOBATH WHOOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

e IMPUMEHATH TIOJYyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IOMCKa pelIeHUsT MaTeMaTU4ecKd  CcPOpMYyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJIINYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K koniy 11 kinaccaoOyyaromuiicss HayYuTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOH U c(pepruyeckor MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKeHUEe c(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHAIIUSIMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4daemble (UTYpBI, BBHINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOTHSATHOIIEPALIMMHABEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMU, BEIYMCIICHUE PACCTOSTHUNA OT TOUKHU JI0 IJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, ULEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXO/SALIUE YEPE3 BEPILINHY ), CEUECHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATbI€OMETPUYECKUECY TBEPKACHUS;
MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaralolIMX HECKOJIbKO IIaroB pEHIEHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

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

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYECHHBIE MOHSTHSA,
TEOpPEMBI, CBOICTBAa B TMpPOIECCE IOUCKA PEIICHUS MaTeMaTHYECKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7aud, CBSI3aHHBIE C HAXOXXIEHUEM TIeOMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuvecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (undposbie)
n/m  TeMIpoOrpaMMblI Bcero Konrpoapiriepado  Hpaxkruieckuepado o0pa3oBaTeJbHbIEPECYP
ThI ThI ChI
1 Brenenue B ctepeoMeTputo 23 2
5 B3anMHOe pacnionoxeHue npsMbIx B 6 1
MPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHL[I/HSmepHOCTL IPSIMBIX o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BexTopsl B IpocTpaHCcTBE 12
3 [ToBTOpEHwME, 0606HI€HI:I€ " 5 )
cHCTEeMaTH3aIus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 7 0

I[TPOTPAMME




11 KJIACC

KosaunuyecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (ungposbie)
KonTpoabubiepado IlpakTuueckuepado
n/n TEMIIPOTrPaAMMBbI Bcero o0pa3oBaTe/bHbIEpecy
ThI ThI
pchbl
1 AHaITUTHYECKASTEOMETPHS 15 2
) [ToBTOpeHME, 0606HI€HIfC " 15 1
CUCTEeMAaTH3aIvsl 3HAHUH
3 OO6BbEMMHOTOTpaHHUKA 17
TemaBpamenus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEHwUe, 06o6meH1iIe u 17 5
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 9 0
I[MTPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ni

—~ =

=

Temaypoka

KoanuecTBoyacoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYecKHn
epadoThI

Haraun3y
YyeHHust

JIeKTPOHHBbIeHU(POBHICOOPa30Ba
TeJbHblepecypchl

OcHOBHBIE IpaBUIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, apajIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHsATHS cTepeoMeTpHH: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, apajieIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

BxonHast koHTpoJsibHas paboTa.

[TonsTud: nepecekaromumecs
IJIOCKOCTH, NEPECEKAOIIMECS IPsIMast
Y TIOCKOCTB; MTOIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HecymecTBYIOIIMX 00ObEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyleCTBYIOIIHNX 0O0BEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

10

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. O003HAYCHUSTIPSIMBIX
Y TIOCKOCTEMN

N300paxeHne ce4eHui MupamMuibl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOIAT
yepe3 ux péopa.
N3obpaxenuenepeceueHUS Oy YeHH
BIXIJIOCKOCTEM.
PackpamBannenocTpoeHHbIXCEUEHU
Hpa3HBIMULIBETAMU

11

N300paxeHne ce4eHni MMpamMuIbl,
Ky0a 1 IpU3MBbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa.
N3obpaxenuenepeceueHUS Oy YeHH
BIXIUIOCKOCTEH.
PackparBaHnenocTpoeHHBIXCEUEHU
Hpa3HBIMUIIBETAMU

12

N3o6paxeHne cedeHnit mupamMuibl,
Ky0a U pU3MBbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa.
N3o6pakeHuenepecedeHusnoNyyeHH
BIXIUIOCKOCTEMN.




PaCKpaH_II/IBaHI/ICHOCTpOGHHBIXCC‘-IeHI/I
ﬁpaBHLIMHHBCTaMH

13

N306pakenue ceueHnii nupaMuipl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOISAT
yepes ux péopa.
N3o0paxenuenepeceueHUSA Oy YeHH
BIXIUUIOCKOCTEH.
PackpammBaHuenoCTpOCHHBIXCEUECHU
Hpa3sHbIMULIBETAMU

14

Meropn cienoB i1 MOCTPOEHUS
CEYEeHU I

15

16

17

18

Mertoa cieoB Ui HOCTPOCHHUS
ceueHuil. CBOMCTBa nepecevyeHuit
IPSAMBIX U IIJIOCKOCTEMN

Mertoa cieoB Ui HOCTPOCHHUS
ceueHnii. CBOMCTBA nepecedeHnit
IPSIMBIX U IJIOCKOCTEMN

[TocTpoenue ceueHuii B nupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BBIHOCHBIX YepTexen u
3aIUCh IIAr0B MOCTPOEHUS

[TocTpoeHue ceuennii B mupaMue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BBIHOCHBIX YepTexel u
3aIUCh IIAr0B MOCTPOCHUS

19

ITocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM To4uKaM Ha pedpax.
Co3aHne BBIHOCHBIX YepTexen u
3aIUCh IIAr0B MOCTPOCHUS




20

[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM Toukam Ha pEéOpax.
Co31aH1€e BEIHOCHBIX YepTEkKEN U
3aIKCh IIaroB MOCTPOCHUS

21

IToBTOpenue nnanumerpun: Teopema
0 MPOMOPIMOHATBLHBIX OTPE3KAX.
[TonobuerpeyroibHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX YE€pTEXkKaX.
HcropusipazBUTHATUIAHUMETPUH U
CTEpPEOMETPUH

23

24

25

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumMHoe pacronioskeHue npsMbIX B
npocrtpancTse. CkpemuBarommecs
npsimble. [Ipusnaku
CKPCIIUBAIOINXCA NPSAMBIX.
[TapamiensHbIEIPSIMBIE B
IPOCTPAHCTBE

Teopema 0 CylieCTBOBaHMH U
€IMHCTBEHHOCTH MPSIMOI1
NapaJyIeIbHOM TaHHOM NPSIMOH,
MPOXOIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAaIeH Ha
JlaHHOM mpsimMoi. Jlemma o
nepeceueHUUNapATIIeIbHBIXTPSIMBIXIT
JIOCKOCTBIO




26

[TapamienbHOCTD TPEX MPSAMBIX.
Teopema o Tpéx mapamienbHbIX
npsaMbIx. Teopema o
CKPEIIMBAIOIIUXCAIPIMbIX

27

[TapayensHOE MPOEKTUPOBAHUE.
OcCHOBHbBIE CBOICTBA apaJLJICILHOTO
POEKTUPOBAHHUS.
N3o0pakennepa3sHbIxpuryp B
napauieIbHOUIPOCKITNH

28

LlenTpanbHasa npoekuus. Yrou ¢
COHaIIpaBJICHHBIMU CTOPOHAMM.
YronMmexaynpsiMbIMU

29

3amayu Ha JJOKA3aTeIbLCTBO U
HCCIIEIOBAHKE, CBI3aHHBIE C
paCHOHO)I(GHI/IeM Hp?[MI:IX B
MIPOCTPAHCTBE

30

[ToHsATHS: MapaIeaTbHOCTh MPSIMOM U
TUTOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
MapaJuIEIbHOCTH NPSAMOU U
IUIOCKOCTH.
CaolicTBanapayuieIbHOCTUIIPSIMON U
IJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHHE U IOKA3aTeIbCTBO,
CBSI3aHHBIE C MTAPATUIEITBHOCTHIO
IPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

32

[TocTpoenue ceuenusi, MPOXOIAIIETO
4yepe3 JaHHYI0 IPSIMYI0 Ha YepPTEKE U




MapajuIebHOTO JIPYTOW MPSIMOM.
PacuéroTHomeHn!

33

[TapannensHas npoekuus,
MMPUMCHCHHUC IJI MOCTPOCHUA
CeueHHi Ky0a U mapauiesenuIesaa.
CaoiicTBanapaiuienenumneaa u
TIPU3MBI

34

35

36

37

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky napanienbHOCTH JBYX
IJIOCKOCTEM

Teopema o0 napayIenbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAILEH Yepe3 TOUKY, HE
MPUHAJICIKALLYIO TAHHOMW TJIOCKOCTH
U CIIEACTBUS U3 HEE

CBoiicTBa napayyieabHbIX
MJIOCKOCTEM: O MapajienbHOCTH
MMPAMBIX IIEPECCUCHUA ITPU
NEPECCUYCHNH ABYX MapalJICJIbHBIX
IJIOCKOCTEN TpeTher

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
NapauIeIbHBIX IPSIMBbIX,
3aKIIFOYEHHBIX MEXIY
napauIeIbHBIMU IJIOCKOCTSIMU; O
MIEPECEUECHUH NPSIMOU € ABYMS
NapauIeIbHBIMU IIJIOCKOCTSIMU

38

[ToBTOpenue: Teopema Iludaropa na
TUTOCKOCTH




39

IToBTOpeHue:
TPUTOHOMETPUSNPAMOYTOJIBHOTOTPEY
TOJIbHUKA

40

41

42

CgoiicTBa Ky0a U IPSIMOYTOIBLHOTO
napajulesenuIe1a

Brruncnenue IMH OTPe3KOB B Ky0Oe U
PSIMOYTOJIBHOM Tapasieenureie

[leprieH IUKYISIPHOCTD MPSMOM U
wiockocTH. [Ipu3nak
NEPIEeHIUKYISIPHOCTU IPSIMON U
TUIOCKOCTH

43

[IepnieHIUKYIAPHOCTH NPAMOU U
miockocTy. [IpusHak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOIALLEH Yepe3 TOUKY
MPOCTPAHCTBA U MEPIEHANKYISIPHON
K INIOCKOCTH

45

[I;mockocTH U NepneHIuKyIJIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

47

IInockoctu u NEPpNCHAUKYIISIPHBIC UM
IMPSAMBIC B MHOT'OI'PpaHHUKAX

[leprienauKyIsip 1 HAKJIOHHASL.
[TocTpoenue nepneHAnKyIsIpa u3
TOYKHU Ha MPSIMYIO




48

[lepnenauKymsp U HaKJIOHHAS.
[TocTpoeHune nepneHanKyspa us
TOYKHU Ha MPSAMYIO

49

50

51

TeopeMa 0 TpEX NEPHEHAUKYIIPAX
(mpsimast 1 oOpaTHast)
Teopema o TpEx meprneHAnKyIsIpax
(mpsimast 1 oOpaTHas)

YFOJ'IMG)K,I[YCerH_[I/IBaIO IMUMUCAIIPAM
bIMH

52

[Tonck neprneHInKyJIIpHBIX IPSMBIX
C IOMOIIBIO MEPIEHANKYIISIPHBIX
IJIOCKOCTEN

53

54

OpToroHanbHOETIPOSKTUPOBAHKE

[TocTpoenue ceuenuii kyba, IpuU3Msl,
IPaBUIbHOM NMUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

55

[TocTpoenue ceuenuii kyba, MpU3Mbl,
IIPaBUIILHOM IMUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTucummerpuii B
MHOTOTpaHHHKaX

57

[Ipu3Hak neprneHIuKyISIpPHOCTH
MPSMON M TNIOCKOCTH KaK CIEJCTBHE
CUMMETPUHU




58

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccrosiHuii OT TOUYKHU 10
ILIOCKOCTH

59

[IpaBusibHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuid OT TOYKH 10
IUIOCKOCTH

60

61

CnocoObl OIyCTUTh
NEePIEeHIUKYJISPbl: CHMMETPHUSL, CIBUT
TOYKH 110 NapauIeIbHON IPSAMOMN
CnBur no HenapaJieabHOU MPAMOH,
M3MEHEHUE PACCTOSHUM

62

KonTtponsHas padora "B3aumnoe
pacIoI0XKeHHe MPSMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

63

[ToBTOpEHME: Yoy MeX 1y NpAMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

64

65

66

[ToBTOpEHME: Yyrosi MexIy
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IPOCTPAHCTBE

['eomeTpuyeckue MeTOABI
BBIUMCJIEHMS YIJIa MEXY NPSMBIMU B
MHOTOTpaHHHKaX

JIByrpansslii yroia. CBOHCTBO
JMHENHBIX YIJIOB IBYITPAHHOIO yIila




67

IlepnienquKyJIApHBIE NTIOCKOCTH.
CBoiicTBa B3aUMHO
MEePIEHINKYIISIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepnesauKyIsIpHOCTH
IJIOCKOCTEH; TeOpeMa O MPSMOK
HepeceueHus IBYX IIOCKOCTEH
HNEepHEHINKYIJIAPHBIX TPEThEH
IUIOCKOCTH

69

[IpssMOyTOIBHBIN MapasuIeIenIIeT;
KyO; u3MepeHusi, CBOiiCTBa
IPSAMOYTOJIBHOTO TIapajuIeIeIuIe1a

70

71

72

73

74

Teopema o AuaroHanu
MPSAMOYTOJIBHOTO NapajuiesienuIe a u
CJIEIACTBHE U3 HEE

CTCpeOMeTpI/I‘leCKI/IC H IIPUKJIIaTHbIC
3aaa4u, CBA3aHHBIC CO B3aUMHbBIM
PacCIioJIOKECHUEM IIPAMBIX U
IIJIOCKOCTH

HOBTOpeHI/IeZ CKpCHIMBArOIurecs
MpsAMbIC, ITaPAJICIIBHBIC INIOCKOCTU B
CTaHJAPTHBIX MHOTOI'pPaAHHHUKAX

[Tapa napannenbHbIX JIOCKOCTEN Ha
CKPELIMBAIOIINXCA MPSMBIX,
paccTostHue
MEXIYCKPEIIUBAIOIIUMUCS PSIMBIMU
B IIPOCTHIX CUTYAIUIX

Paccrosane oT TOUKHn J0 IINIOCKOCTH,
pacCcTodHHUC OT HpHMOﬁ J0 IINIOCKOCTH




75

Brruucnenue paccTosHUN MEXKIY
CKPEIIHBAIOIIUMHUCS MIPSIMBIMU C
IIOMOUIBIO NIEPIIEHAUKYIIIPHON
IUIOCKOCTH

76

TpéXrpanHblid yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs TPEXTPAHHOTO yTIila

7

78

79

DNeMEeHTHI ChEepPUIECKON TreOMETPUH:
reoJIe3NYECKUe JINHUU Ha 3emiie
KonTponbnas pabota "Yrisl u
paccrossHus"

CucreMmarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro 3JeMeHThHI"

80

81

82

[Inpamuia. Bune! nupamun.
[IpaBunbHas nupamua

ITpusma. IIpssmMast u HakIOHHAs
npusMsl. [IpaBunpHasnpusma
[Ipssmoit napainenenunen,
IIPSAMOYTOJIBHBIN MTapajuIeIeuIIe,
KyO

83

BrInmyKIIBIEMHOT O pAHHUKH.
Teopemadiinepa

84

85

Brinmykiibie MHOTOIpaHHUKHU.
Teopema Ditnepa. [IpaBunbHbie U
MOJIyIIpaBHUJIbHBIC MHOTOTpaHHHUKHU

KontponbsHaspaboTa"MHOTrorpaHHuK

u




Ilonsatue BCKTOpA HA IMJIOCKOCTU 1 B

86 1
POCTPAHCTBE

87 CymmaBeKTOpOB 1

88  Pa3HocThBEKTOpPOB 1

89 IlpaBunomapamienenumneaa 1

90 YMHOXEHHEBEKTOPAHAYUCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91  BeKTOpOB, HE JICKANIUX B OJTHON 1
TUIOCKOCTH

92  CkanspHoenpousBeCHNE 1

03 Brrunciienue yria Mexy BEKTOpaMu 1
B IIPOCTPAHCTBE

94 IIpocteiimme3anadyn ¢ BEKTOPaMu 1

95 [IIpocteitmme3anayu ¢ BEKTOPaMH 1

96 IIpocTeiimme3anaun ¢ BEKTOPaMU 1

97  Ilpocteiimmesanaun ¢ BEKTOpaMu 1

98 0O0001eHue 1 ) 1
cUCTeMaTH3aIUI3HAHUH

99 O6o61eHne u ) 1
cUCTeMaTH3alUsI3HAHUI

10

0 HToroBaskoHTpoIbHasgpaboTa 1

10

1 HToroBasikoHTposIbHasgspaboTa 1

10 O6o6uenue u 1

2 CUCTeMaTH3aIMI3HAHUH




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOTPAMME



11 KJIACC

N KonuyecrBoyacos
1| Jaran3yy JjexkTpoHHblenu(ppoBbIeoOpazoBaT
/ Temaypoka Beero Konrpoabnsie IIpakTuyeckue eHIs -
I padoThI padoThI
[ToBTOpenue Tembl "KooparHaTel
1 BEKTOpPA Ha IJIOCKOCTH U B 1
npocrpaHcrae”
2 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEJICHUE BEKTOPOB"
[loBTOpeHue Temsl "Boruncienue
3 yTIia MeXJy BEKTOpaMH B 1
npocrpancrae”
4 BxomHast koHTposIbHAs paboTa. 1 1
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTopHoenpounssenenne 1
8 JInHeliHbIEHEpaBEHCTBA, 1
JMHEWHOETIPOrpaMMHUPOBAHUE
9 JInHelHbIEeHEPABEHCTBA, 1
JUHEHHOEPOrpaMMUPOBaHKE
AHanUTHYECKHEe METO/IbI pacuéra
10  yrma Mexay NpsIMbIMH B 1
MHOT'OI'paHHHKaxX




11

AHaJIUTUYECKUE METOJIbI pacuéTa
yriia MeXy MJI0CKOCTSMU B
MHOTOTpaHHUKAX

12

13

14

dopmyiia pacCTOSHUSA OT TOUKH
JI0 TUIOCKOCTH B KOOPJAMHATAX
Haxoxnenue pacctostHuii OT
TOYKH JI0 TTOCKOCTH B KyOe
Haxosxnenue paccTostHui oT
TOYKH JI0 INIOCKOCTH B
MPaBUIILHON TUPAMUJIC

15

KontponsHaspaboTa" AHamuTruec
KasireomeTpus"

16

17

CG‘IGHI/IHMHOFOFpaHHI/IKOBI
CTaHAAPTHBICMHOI'OI'PpaHHUKHA

Ce‘leHI/IHMHOFOFpaHHI/IKOBZ
METOACIICAOB

18

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbIE MIIOCKOCTH,
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

19

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: MapaJuIeIbHbIE
CCUCHUA

20

21

[TapannenpHble IPAMBIE U
TJTIOCKOCTH: Pac4€T OTHOLIECHHI

HapaJ'IJ'ICJ'ILHLIC IIpsAMBIC U
IIJIOCKOCTH: YIJIbI MCKIY
CKpCHIMBAOIHUMUCS ITPAMBIMU




22

23

[lepnieHIuKyIsIpHBIE NIPSIMBIE U
IJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePIEHIUKYISPHBIX IUIOCKOCTEN
U NPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB

[lepnieHIuKyIsIpHBIE NIPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIECHIUKYIISIPax

24

[IepnenquKynspHbIC IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHHUKAX

25

26

27

28

29

[ToBTOpeHue: miomamm
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
Iomaaen, cooopakxeHus
noaoous

[ToBTOpEeHMeE: MmIoMAIH
MHOTOYTOJIHUKOB, (DOPMYIIBI TSI
TJI01A 1M, COOOpaKEeHUS
mog00us

[ToBTOpEeHMe: mIomaIH
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIst
TJI01A 1M, COOOpaKEeHUS
mogo0us

IInomanu ceueHuit
MHOT'OTPaHHUKOB: TUIOIIAIN
MMOBEPXHOCTEN, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00US

Inomann ceuenuit
MHOTOT'PAaHHUKOB: TIJIOIIA/IHA




IMOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

30

31

32

KonrponsHas pabora
"[loBTOpEHNE: MHOIOTPAHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéMm Tena. O0beM
PSIMOYTOJILHOTO
napaiesienumne1a

3anauu 00 yaABOEHUH Ky0a, o
KBaj[paTtype Ky0a; 0 TPUCEKLIUU
yria

33

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napauiesienumne1a

34

[TpuknanHbIe 3a1a49M, CBSI3aHHBIC
C BBIYHCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napasieNenuneaa

35

36

37

OO6BEMITPAMOUTIPU3MBI

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BEIYUCIICHUEM
00BEMOB MPSAMON TPU3MBI

[IpuknaaHble 3a1a4u, CBSI3aHHbIE
¢ 00bEMOM IPSMOI TPU3MBI

38

Brruucienne 00bEMOB TeII C
TIOMOIIBIO OMTPENEITIEHHOTO




WHTEerpala.
O0BEMHAKIIOHHOUTIPU3MBI

39

40

41

Beruncnenue 00bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. OobEMIIpaMuIBI

dopmyna 00bEMa MUPaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
OOIIKM YTIIOM

dopmyna 00bEMa MUPaAMUIBL.

OTHoIIEHHE 00BEMOB TTUPAMHU/T C
OOIINM YTIIOM

42

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHbBIE C 00BEMaMuU
HAKJIOHHOM MPU3MBI

43

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C 00bEMaMU
MU PAMH/TBI

44

45

46

[IpuknanHble 3a1a4u MO TEMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON MPU3MBI

[IpuknanHble 3a1a4u MO TEMe
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM TTUPAMHU/TBI

[Tpumenenne o0BHEMOB.
Brruncnenue paccTosHuS 10
TUIOCKOCTH

47

KonTponbHaspadbora"O0bEMMHOT
orpaHHuKa"




48

Hunuuapudeckast TOBEPXHOCTb,
o0pa3yromue MUIHHIPHICCKON
MMOBEPXHOCTH

49

Munuuap. [psamoit kpyrosou
nuuHAp. [lnomans noBepxHocTH
LUAJIMHIPA

50

51

52

Konnueckasi moBepXHOCTb,
o0pa3yronme KOHUIeCKOn
nosepxHoctu. Konyc
CeveHue KOHYyCa TUIOCKOCTBIO,
napajuieNIbHOM TUIOCKOCTH
OCHOBAHUs

VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53

54

55

[Tnoujanp 60KOBOI OBEPXHOCTH
Y ITOJIHOM ITOBEPXHOCTH KOHYyCa

[Tnomaas 60KO0BOM TOBEPXHOCTH
Y TIOJIHOW MTOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aa4u Ha
JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUHN TUINHAPA,
KOHYyca

56

CrepeomeTpryecKHe 3a1a4n Ha
JTI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEUEHUHN TUINHAPA,
KOHYyca

57

[TpuknagHelie 3a1a4u, CBSI3aHHBIE
C UMJIMHIIPOM




58

[Ipuknagubie 3aga4n, CBSI3aHHbBIE
C MWIMHAPOM

59

60

61

Cdepa u map

[epecedenue chepsl u mapa ¢
iockocThio. Kacanue mapa u
cdepsl TIOCKOCTHIO. Bua n
n3o0pakeHuerapa

[Tepeceuenue cheps! u mapa c
iockocThio. Kacanue mapa u
cdepsl mIockocThio. Bua u
n300pakeHuemapa

62

VYpasaenwne chepsl. [Lomans
cdepsl 1 e€ yacTei

63

64

65

66

Cummerpusicdeps U mapa

CrepeoMeTpuuecKue 3aaud Ha
JTI0KA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOHt U MIapoM,
MIOCTPOECHUEM UX CEUECHUI
IJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MIOCTPOECHUEM UX CEUCHUI
IJIOCKOCTBIO

[TpuknaaHbIe 3a1a4, CBSI3aHHBIC
co cthepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIIEHUS B




OKPYKHOCTH, CTaHJapPTHBIC
noxoous

68

69

Pazauunsie KOM6I/IHaI_[I/II/I TCII
BpalICHUA U MHOTOT'PaHHUKOB

3amaun o TeMme "Tena u
MOBEPXHOCTH BpamieHus"

70

3amauu o Teme "Tena u
MOBEPXHOCTH BpamieHus"

71

72

KonTponbhas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O6béM muuHapa. Teopema 06
00BbEMeE TPSMOTO IWIINHAPA

73

Brruucnenune o0bEMOB TeI €
TIOMOIIBIO OIIPENEIIEHHOTO
unterpana. O6bEMKOHyCa

74

75

76

IImomaay OOKOBOH U IOJIHOH
MMOBEPXHOCTH KOHYCa

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB IMIIMHIPA, KOHYCa
[IpuknanHble 3a1a4u MO TEME
"OO0BEMBI U ILIOLIAIH
noBepxHocren ten"

77

O6bEM 11apa ¥ apoBoro
cektopa. Teopema 00 00bEME
mapa. [Inomans cdepsr.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHUCIICHHEM




00BEMOB 11apa, MapOBOTO
CEerMeHTa U IapoBOro CEKTopa

78

[IpukiiagHele 3aga4u 1o
TeMe"OO0BEMEI TeN", CBA3aHHEIE C
00BEMOM TI1apa ¥ IIOMIABI0
cdepsl.
COOTHOIICHUAMEKAYTIIOUIAIIMU
MOBEPXHOCTEH U
00BEMaMUIIOIO0HBIXTE

79

80

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o0bEMa pu
nonobun. CtepeoMeTpuyecKre
3aJlauu, CBSA3aHHBIC C
BBIUHCIICHHEM 00bEMOB Tell U
IJI0IIaeH MOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

81

JIBM>KEeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHCTBO (uryp.
OO61mecBoiicTBaIBUKEHU I

82

Buael nBukeHHil: napaiebHbII
MEPEHOC, IEHTpAIbHASA
CUMMETpHUS, 3epKajbHas
CUMMETPHUSI, TOBOPOT BOKPYT
IpsAMOI

83

[IpeobpazoBanwms momoowms.
[Ipsimas u chepa Ditnepa




84

I'eomeTpuueckue 3amaun Ha
IIPUMEHEHUE JBUKEHUS

85

86

87

88

89

90

KonTponbHas padota "BekTopsl B
npocrpaHcrae”

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cUucTeMaTu3alus 3HaHH:
"[lapasienbHOCTb NPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CHCTEeMaTH3allus 3HAaHUI:
"BexTopsl B ipocTpancTae”

Oo6o06u1aromiee nopropenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B ipocTpaHcTae”

Oo6o06maromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 kmaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOT'OrpaHHHUKa"

O6o6m1aromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,




cucTeMaru3anys 3Hanuii: "Oobem
MHOTOIpaHHUKa"

91

Oo6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuu 10—11 kiaccos,
cUcTeMaTu3alus 3HaHW:
"IInomaay moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

92

Oo6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10—11 kimaccos,
CUCTEeMaTH3allMsl 3HAaHH:
"IInomaay MoBEpXHOCTU U
00BEMBI KPYTIBIX TET"

93
94

HroroBasikoHTpoipHasipaboTa

I/ITOFOBaHKOHTpOJ'IBHaHp aborta

95

[ToBTOpenue, 0600IIEHNE U
CHCTEMATH3allHs 3HAHUHI

96

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayKH U €€ pOoJb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

98

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ pOoJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHIKCHCPHBIX 1
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUU
KaK HayKH U €€ pojib B Pa3BUTUU

%9 COBPEMEHHBIX HHXCHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOTHIi
HcTopus pa3BUTHS CTEPEOMETPUHN
10 xak Hayku U €€ poJib B pa3BUTUHU 1
0 COBPEMEHHBIX HHXCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEPEOMETPUN
10 | kak Hayku U €€ poJib B Pa3BUTHHU 1
1 COBPEMEHHBIX HHXCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEPEOMETPUN
10 xak Hayku M €€ poJib B pa3BUTUHU 1
2 COBPEMEHHBIX MHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

JI. C. Atanacsnaa, B.®. byty3osa, C.b. Kagomresa u ap. / [IporpamMmbr 0611e00pa3oBaTenbHBIX

yupexaenuil. ['eomerpus. 10-11 xnaccsl.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Junaxktuueckuii Matepuan k yueonuky JI. C. Atanacsna, B.®. byry3osa, C.b. Kagomuesa u

np. / Ilporpammer 0611eo0pa3oBaTenbHbIX yupexkaeHuil. ['eomerpus. 10-11 kmaccor.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://uchi.ru/teachers/lk/main
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