PABOYAS ITPOI'PAMMA

yueOHoro npeamera «I'eomerpus. Yriry0JeHHbIH YPOBEHDb)

s ooyuarommxest 10 — 11 xmaccoB



INOACHUTEJIBHAS 3AIINCKA

I'eomerpus sBisieTcss OIHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETrO
oO1ero oOpa3zoBaHus, TaKk Kak 00eCIeuynBaeT BOZMOXHOCTh U3YUYEHUS TUCIUILIAH
€CTECTBEHHO-HAYYHOW HAIpPaBIECHHOCTH W MPEIMETOB T'YMAHUTAPHOIO IUKJIA.
[lockonbKy  JIOTMUECKOE  MBIIUIEHHE,  (OopMUpyeMOe TpH  HU3yYEHUU
00y4aronMMuUCsl MOHATUHUHBIX OCHOB F€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
IOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IPU PELIEHUU F€OMETPUYECKHUX
3aa4y, yMEHHUE BBIABUTATbh M OMNPOBEPrarb TUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PELIEHUM 337a4 €CTECTBEHHO-HAYyYHOI'O LHMKJIA, B YaCTHOCTHU
dusnyeckux 3amad.

Lenb ocBoeHust mporpamMmbl yueOHOro Kypca «I'eoMmeTpus» Ha yriyOIEHHOM
YpPOBHE — pa3BUTHE WHJIUBUAYAIbHBIX CIOCOOHOCTEM O0OydYarommuxcs Mpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONICH npeaMeTHol obnactu «MaremaTuka u
uHpopMmatrka»  yepe3  OOEClEeUeHHE  BO3MOXHOCTH  NPUOOpETeHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAaHUW W JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIs YCHEIIHOTO MPO(eCcCHOHaTBEHOTO
00pa3oBaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATHKH.

[TpyopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHSI, SBJISIFOTCS:

pacIIMpeHne NPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJIBTYpPBI U
(opMupOBaHHE OCO3HAHUS B3AUMOCBS3H T€OMETPUH C OKPY’KAIOLIUM MHPOM;

dbopMHpoOBaHUE TPEJCTaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHUIINX MAaTEMATHUYECKUX MOJEIAX, MO3BOJIAIONIMX OMHUCHIBaThL M H3y4yaTh
pa3HbIe SBJIECHUS OKPYKAKOUIEro MUpa, 3HAHUE MOHSATHIHOTO amnmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOT0 Kypca reOMEeTpuH;

dbopMupoBaHWEe  yYMEHHMS ~ BJAJ€Th  OCHOBHBIMH  TMOHSATHUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMHU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JIOKAa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHHE YMEHUS paclio3HaBaTh HA YepTekKaxX, MOACIAX U B pealbHOM
MUpE MHOTOIPAHHHKM M Tejla BpalleHUs, KOHCTPYHPOBATh T'€OMETPUYECKHE
MOJIEIIN;

(opMHpOBaHHME MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHi, (pOpMHUpOBAaHUE MOHHMAHUS POJU AKCUMOMATUKH MpU
MIPOBEICHUU PACCYKICHUN;

dbopMHUpOBaHUE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pelIeHusl, YMEHUSI UX MPUMEHATh, MPOBOAMUTH JOKAa3aTEIbHBIE PACCYXKACHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAEPKaHUEM,



dbopMHUpOBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU
000CHOBAaHWUY MAaTEMAaTHYECKUX YTBEPKICHUHA M POJIM aKCHOMATUKU B TIPOBEICHUN
JETYKTUBHBIX PACCYKICHUMN;

pa3BUTHE ¥ COBEPIICHCTBOBAHUE WHTEIUICKTYAIbHBIX UM  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, M03HABATENbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HHTEPECca K U3YUCHHIO TEOMETPHH;

dbopmupoBaHrue (PYyHKIMOHAIBHOW TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPUMU:
YMEHUSI pPaClo3HABaTh TMPOSBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyallUsX U MPHU U3YyUYECHUU APYTHX
y4eOHBIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUSI PEATbHBIX CUTyallUd, HCCIEIOBAHMUS TOCTPOSHHBIX MOJIEIICH,
WHTEPIPETALUU MOTYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xnaccax sBusaworcs: «lIpsiMble MW MUIOCKOCTU B  MOPOCTPAHCTBEY,
«Muororpanuukmny, «Tema Bpamenus», «Bektopel W  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo OPI'OC COO TpeOoBaHHE «YMETh ONEPUPOBATH
MOHATUSIMI», PEICBAHTHBIMU T€OMETPUM Ha YTIIyOJIEHHOM ypOBHE OOy4YeHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpkKATEIbHBIM JIMHUSIM Y4eOHOIro Kypca, a
dbopMupoBaHHUE JIOTUYECKUX YMEHHMH  pacupenensercss He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO U MO rojgaM oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJsibTaTaM ocBoeHHsI DenepanbHON paboueit
POrpaMMbl, paclpeleEHHbIM IO TojaaM OOyYeHHs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MIPUHIIMITHATIBHBIM BOIIPOCaM 00yYarouiuecs
oOpamiayiucb ~ HEOJTHOKPAaTHO. ITO  TO3BOJSIET OpPraHUW30BAaTh  OBJIAJICHUE
FEOMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU TIOCJIEIOBATEIIBHO U MOCTYIATENIBHO, C
coOJI0/IeHeM TPUHIIAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTaBICHUN O0YyUYalomMXCs, PaACIIUpss U yriayOmsis
e€, o0pasys MpOYHbIE MHOYKECTBEHHBIC CBSI3H.

[Tepexoa kK U3yUEHHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3gath ycinoBus i guddepeHmmanum  OOy4eHHs,  TOCTPOCHHS
WHIMBUIYAbHBIX ~ 00pa30BaTeIbHBIX MpOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3y4YeHHE T€OMETPHUH KaK COCTaBJstolIel yueOHoro npenmera «MaTteMaTukay;

MOATOTOBUTh OOYYAIOIIUXCA K TMPOAOIKEHUIO HW3YUYCHHS MaTeMaTHUKH C
yu€ToM BbIOOpa Oyayied mnpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 mpodeccunoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yudeOHoro kypca «I'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIH0).



COJEPXAHME OBYYEHUA
10 KIIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  NOHATUS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B NPOCTPAHCTBE: IEpPECEKaroIIHecs,
napajuleJIbHble W CKpeluBaromuecs mnpsmele. [Ipu3Hakum CKpemumBarOmumxcs
npsmMeIX. [lapamienbHOCTh OPSIMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE: NapaliesIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSAMBIX, NAPAJLIEIBHOCTD MPSIMON
u 1ockoctu. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300pa)keHue
¢uryp. OCHOBHbIE CBOMCTBa NapajlIeNIbHOIO MpOoeKTUpoBaHus. WM3o00paxeHue
Guryp B mapayuienbHOM MPOEKIUHU. YTJbl C COHANPABIEHHBIMUA CTOPOHAMH, YTOJ
MEXIy NpsAMBIMHU B IIPOCTPAHCTBE. [lapajuiebHOCTD IJIOCKOCTEN: NapajuieiIbHbIC
IJIOCKOCTH, CBOMCTBA napajuieIbHbIX IIJIOCKOCTEMN. [Ipocreitmue
IPOCTPAHCTBEHHbIE (QUIypbl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MIOCTPOCHHUE CEYEHH.

[lepneHaAuKyISIPHOCTE MPSIMOM M IJIOCKOCTH: NEPIEHINUKYJISIPHBIE MPSMBIE B
IPOCTPAHCTBE, IpPSIMbIE IIAPAJUICIBHBIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHAMKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[lepneHauKyJISIPHOCTE  IUIOCKOCTEW: NpHU3HAK  NEPHEHAUKYJSIPHOCTH  ABYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

Yriel B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM WM IIOCKOCTBIO, IBYTPaHHBIN
yTOJl, JUHEWHBIA YIOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilCTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXIPAHHOIO YIJa.

MHororpaHHuKu

Bunbl MHOTOrpaHHHMKOB, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yrojpHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBasi U TOJHAsI TIOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NOpsSMOYTrOJbHBIA — HapaJUIeNENuUIe] W €ro  CBOMCTBA.
Kparuvaiimme myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiunepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronpHas mnHupamuza,
npaBuibHas U yceu€HHass nupamuabl. CBoiicTBa pé€Gep M OOKOBBIX T'paHel
IpaBWIbHOW NuUpaMuibl. IIpaBuibHBIE MHOIOTpaHHUKH: NPAaBWIbHAS IpU3Ma U



[IpaBUJIBHAs IIMpaMKJa, IpaBWIbHAs TPEYrojibHAs IHUpaMHUIa W IPABUIIBHBIN
TeTpadp, KyO. IlpencraBneHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTal3p,
NOACKadAp U UKOCAdAP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, IuaroHanu, YIJIbL.
[Tnomanpe OOKOBOM NOBEPXHOCTH M IIOJHOM IOBEPXHOCTH MPSIMOM MPHU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMON TMPHU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUJIBHON MHUpPaMUIBL,
TeopeMa O IUIOIAAN yCEYEHHON TMPaMU/IBI.

CummeTpuss B INPOCTPAHCTBE. JJIEMEHTbl CUMMETPUM  IIPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpus B IPAaBWIBHOM MHOTOIDAaHHHMKE: CHUMMETpUS
napajuleJIeuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CUMMETpPUS NPaBUIBHOU
IAPAMHUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IIoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbI KOJUIMHEAPHBIE, COHAIIPABICHHBIE U  IPOTUBOIIOIOKHO
HaIIpaBJIECHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOpAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBolcTBa ClI0KEHHST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
IToHAaTHE KOMIUIaHApHBIE BEKTOpBI. lIpU3HAK KOMIIIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuiio mapauienenunena. Teopema O Pa3loKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHapHbIM  BeKTopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMU TO4YEK. YTON Mexay BekTopamu. CKalspHOE IPOU3BEICHUE

BEKTOPOB.
11 KUIACC

TeJia BpaleHus

[TonsiTHs: UWIMHApPUYECKAs TOBEPXHOCTh, KOHHYECKas TOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, OOpa3yloIIuMe TMOBEepXHOCTEeW. Tema BpaleHUs:
WINHIP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHne
cheppl M TUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munmHapa u KoHyca. CummeTpus cepsl u
nrapa.

O0béM. OcHOBHbIE CBOHCTBAa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Tapaiienenuneaa M cienctsus u3 He€. O0bEM npsaMod U
HAKJIOHHOM MpU3MBI, IWINHAPA, MUpaMHUIbl U KoHyca. O0bEM 1Iapa U apoOBOI0O
CETMEHTA.

KoMOunamu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONHUCaHHAas okojo wwimuHapa. Ilepeceuenne chepsl u mapa ¢



wiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJIO cdepbl, cdepbl, BINUCAHHOW B MHOIOTPAaHHUK WU TEJO
BpAIlICHMS.

[Inomanp MOBEpXHOCTH LUJIMHAPA, KOHYCA, IUIOMAAL Chepbl U e€ yacTeil.
[Togobue B mpoctpancTBe. OTHOIIEHHWE OO0BEMOB, IUIOWIAJEH IMOBEPXHOCTEN
nonooHeix Quryp. IlpeoOpazoBanue mnomodusi, romoteTus. Pemienue 3amauy Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceyeHnii MHOTOTPAaHHUKOB M TEJI BPALLEHUS: CEUCHHS UIMHIPA
(mapayeapHO YW MEPIEHANKYISIPHO OCH), CEUYEeHHUS KOHyca (mapajuielbHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIIMHY), CEUEHHU IIapa, METOIbI TOCTPOEHUS
CEUYEHMI: METOJ CJEe0B, METOJI BHYTPEHHETO0 MPOEKTUPOBAHUS, METOJI MEepeHoca
CEKYIUIEH TTOCKOCTH.

BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Ornepauun Haja BekTopaMu. BekTtopHoe
yMHOKeHHE BeKTOpoB. (CBoMCTBa BEKTOPHOrO yMHOXeHud. IIpsmoyrosnbHas
cucTeMa KOOpAMHAT B npocTpancTBe. KoopaunaTel BekTopa. Pasznoxenue BekTopa
no 6azucy. KoopanHaTHO-BEKTOPHBIA METOJ MpPH PEIIEHUH TeOMETPUUYECKHUX
3az1ady.

JABUKEeHHS B IPOCTPAHCTBE

JBuxenus: npoctpaHcTBa. OTtoOpakeHus. [[BuxkeHUs U paBEHCTBO (UTYP.
OO6mue cBoicTBa JBMKEHUM. Buubl ABUXKEHUN: MapajulebHBIM MEpeHoc,
LHEHTPAJIbHAsT CUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xxaanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK O0YYaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HAa  POCCHUUCKOTO  OOIlecTBa,  MPEJICTABICHUE O
MaTeMaTUYeCKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpaKAaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W JAPYroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
IIPOLIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMaTUKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOIb30BaHUE OTUX JOCTHIKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
3KOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

OCO3HAaHHWE JYXOBHBIX IEHHOCTEH POCCUUCKOr0 Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOrO IMOBEJCHHUS, CBSI3AHHOIO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTWKCHUW HAYKA W JIESITEIbHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4YecKoe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, PEUIeHUI, pacCy ACHUI, BOCIPUUMYHUBOCTD
K MaT€MaTUYECKHUM aCIleKTaM pa3JINYHbIX BUJIOB UCKYCCTBa;

5) puznveckoe BoCIUTAHHE:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUA B
MHTEpEecax 3J10pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, peryisipHas (Gu3nvecKas aKTUBHOCTH), (U3HUECKOE COBEPIIICHCTBOBAHUE
IIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JIESITEIBHOCTBIO;

6) TpynoBoe BocniMTaHMeE:

TOTOBHOCTh K TPYIdy, OCO3HAHHE IICHHOCTH TPYIOJIOOUs, HHTEpPEC K
pasiuuHbIM  cepaM  NpodEeCCHOHAIBHOW  JCSTEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymelr mnpodeccur U peaqu30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeéMaTMYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0TH4YecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHUYECKHUX IMPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOJieM, OpUCHTAITUS
HAa TPUMCHEHHE MAaTEMaTHUYEeCKUX 3HAHUM IS pelieHus 3ajady B 00JacTu
OKpYXamuerl Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTEMaTUYECKONM Haykh Kak cdepbl UYeJOBEUYECKOW ACeSITENIBHOCTH, JTaroB &
pa3BUTUSA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKU W MaTEeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U MCCIEIOBATEIBCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

ba3oBble Jiornyeckue aeicTBUA:

BBIABJISITH U XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHX
00OBEKTOB, TIOHATHH, OTHOIICHWW MEXAYy TOHITHIMHU, (POpMyIHpPOBATH
OTIpeICJICHHS TIOHATUH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(BUKAIINH,
OCHOBAHUSI JJ1s1 000OIIECHHS U CPAaBHEHMS, KpUTEPUH TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3H U TPOTUBOPEUHUS
B (aKkTax, JaHHBIX, HAOMIOJCHUSAX W YTBEP)KICHHSIX, IpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUHIA;

JIeTIaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJIBHO JI0KA3aTeIbCTBA MATEMATUUYECKUX YTBEPKICHUAMN
(IpsiMble ¥ OT IPOTUBHOIO), BRICTPauBaTh apryMEHTAIINIO, TPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBO/IBI;

BbIOMpATh Ccrnocod pemeHuss y4eOHOM 3aaaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIIEHWs, BHIOMpAaTh HauOoJiee MOAXOAAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKkye 1eMCTBUSA:



UCIOJIb30BaTh BONPOCHl KaK MCCIEA0BATENbCKUII HMHCTPYMEHT IIO3HAHMS,
GopMynaMpoBaTh  BOINPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIOTE3Yy, apryMEHTHPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAaHHE
110 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKoro 00beKTa, SBJICHU, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, SIBICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIHO (POPMYTUPOBaTH OOOOIIEHHS] U BBIBOJBI MO pe3yibTaTaM
OpOBEJAEHHOIO  HAONIOACHUSA, HWCCIENOBAaHUS, OLIEHHWBATh  JIOCTOBEPHOCTh
HIOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ILEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TakKKe BbBIABUTATh
IPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh JePUUUTHl MHPOPMALUH, JaHHBIX, HEOOXOJUMBIX NIl OTBETa Ha
BOIPOC U JJI PEIICHUS 3a/1auH;

BbIOMpATh MH(DOPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJU3UPOBATH,
CHUCTEMATHU3UPOBaTh U HWHTEPIPETHPOBATh WHGOPMAIMIO PA3TUYHBIX BHUAOB U
dbopm TpeacTaBICHNUS,

CTPYKTYypUpOBaTh HMH(OPMALIMIO, MPEACTABIATh €€ B pPa3IMYHBIX (PopMax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEXKHOCTh uH(popmauu o CaMOCTOSTEIBHO
c(hOpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA

O0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
HesasMu  OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3alauH,
KOMMEHTUPOBATH MOJTYyYECHHBIN pE3yJIbTAT;

B X0/ 0OCYXJIE€HHUS 33JaBaThb BONPOCHI MO CYIIECTBY 0OCYXIaeMOUl TEMBI,
npoOsieMbl, pemiaeMol 3aJauyd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pELIEHUs], COIOCTABJIATh CBOU CYXKIACHUA C CYXICHHUAMU IPYTUX YYaCTHUKOB
nuanora, oOHapy’>KUBaTh Pa3jM4Me€ M CXOJCTBO MO3ULHUNA, B KOPPEKTHOW (opme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3ybTaThl PEUICHUS 3a1a4di, SKCIIEPUMEHTA, UCCIEI0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpPATh (opmar BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALMU U OCOOEHHOCTEH ay IMTOPHUH.

PeryasiTuBHbBIE YHHBEPCAJbHbIE yUeOHbIE 1eCTBUS
Camoopranusanus:



COCTaBJIATh IUIAH, aJITOPUTM PELIEHUS 3aJa4H, BIOMPATh CIOCOO PELIEHUS C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JeTh  HABbIKAMU  IO3HABATEJIbHON  peduekcun Kak  OCO3HaHUs
COBEPILIAEMBIX JEUCTBUI M MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTpPOJIS TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUEeCKOM 3aJ1auH;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSAM, OOBSICHITh IPUUHUHBI
JOCTHKEHHS TN HEAOCTHUKEHUSI Pe3yIbTaTOB JESTENIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eSITE€IbHOCTD:

NOHUMAaTh U HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W MHAUBUAYAIBbHON
paboThl MpH pEHIeHUMH YYEOHBIX 3aJa4, MPUHUMATh LEJIb COBMECTHOM
JeSITeNIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUIbl paboOT, JOroBapuBaThCsA, OOCYXJAaTh MpOIECC U pe3yabTaT padoThl,
000011aTh MHCHHS HECKOJIBKUX JTIOCH;

y4acTBOBaTh B IPyNNOBBIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YIEHAMH KOMAaH[bl, OLICHUBATh
Ka4yeCcTBO CBOETO BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATbHI

K koniy 10 knacca o0yyaronuiicss HAy4uTCs:

e CBOOOAHO OINEPUPOBATH OCHOBHBIMU MOHATHSIMH CTEPEOMETPUU MPU
pELICHUH 3a7a4 U IPOBEACHUM MAaTEMaTUYECKUX PACCYKICHUN;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUMU U CIEACTBUS U3 HUX IPU PELICHUH
T€OMETPUYECKHX 3a/1a4;

e KJACCU(pUIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B IIPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE;

e CBOOOJHO OMNEpUpPOBaTH TMOHSATUSIMHU, CBS3aHHBIMU C yIJlamMud B
IIPOCTPAHCTBE: MEXAY MPSAMBIMA B TPOCTPAHCTBE, MEXKIYy MNPIMOU U
IJIOCKOCTBIO;

e CBOOOJHO ONIEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIbI MHOTOIPAaHHHUKOB (TIpHU3Ma,
nupamMuaa, NpsMOYTroJIbHBIN Napajienenunesn, Kyo);

e KJIacCH(PUIIMPOBATh  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHWS IS
KJ1acCu(pUKaIUK;

e CBOOOJHO ONEpPUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMU C  CEYCHHEM
MHOT'OTPAaHHUKOB TIJIOCKOCTBIO;

e BBITIOJIHSTH napajuiebHOE, LHEHTPAIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHNE (HUTYp HA TUIOCKOCTH, BBIOIHITH MU300paKeHUS QUTYP
Ha TUIOCKOCTH;

e CTPOUTHh CEUYECHUS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpH3Ma,
MpaMuJia), TCOMETPUIECKUX TeJ C IPUMEHEHHEM (HOpPMYIT,

e CBOOOJIHO ONEPUPOBATH MOHATUSAMU: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, IEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
buryper;

e CBOOOJIHO ONEPHUPOBATH TMOHATUSAMH, COOTBETCTBYIOIIMMU BEKTOpPaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBINTOJHATH JICUCTBUS Ha/l BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTebCTBO MAaTEMaTHYECKUX OTHOIICHUWA U
HAXOXJCHUE TEOMETPUUYCCKUX BEIWYWH, TMPUMEHSST W3BECTHBIC METOJIbI
P PEIICHUH MAaTeMAaTHUYECKUX 3aJ1ay MOBBIIIIEHHOTO U BBHICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH TMPOCTCHUIINEC TPOTPAMMHBIC CpPEACTBA M DJIECKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKUX 33]1a4;

e W3BJEKaTh, MNPeoOpPa3OBHIBATH M HWHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTekKax M pUCyHKaXx;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HA TPAKTUKE: CpPaBHUBATh U
aHAIM3UPOBATH PEATbHBIC CUTYAIlMH, MPUMEHATh H3yYCHHBIC MOHSATHUS B
mpoliecce  MOMCKAa  pelieHusT MaTeMaTU4YecKd  CcPopMyIHpOBaHHON
npoOiemMbl, MOJAETUPOBATh peajbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENHN C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHSATUM W TEOpeM, ammapara aiareOpbl, pelaTh MPaKTUUYECKUE 3a/1auu,
CBSI3aHHBIC C HAXOXK/ICHUEM F€OMETPUUYECKUX BEITUYHH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (pyHAaAMEHTa Pa3BUTUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyyaromuiicss HayIuTCs:



CBOOOJTHO OIEPUPOBATH TMOHATUSAMH, CBSI3aHHBIMU C I[WJIMHJIPUYECKOM,
KOHMYECKOM U c(epruyeckod MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
HOJIyYECHHUS;

ONEpUPOBATh MOHATHUIMH, CBSI3aHHBIMU C TEJIAMH BPALEHUS: LUIMHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Teda BpauleHus (UWIUHApP, KOHYC, cdepa U 1IIap) u
O0O0BSACHATH CIIOCOOBI OJIYYEHHMSI TEJT BPAILCHUS;

KJIacCU(DUITMPOBATH B3aUMHOE PACIIONIOKEHUE CHEPhI U TIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpallCHMS,
00BEMBI U TUIONIAM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalleHHS,
F€OMETPUYECKUX TeJ C IPUMEHEHUEM (popmyIr;

CBOOOJIHO OIEpUPOBATh MOHITHSMH, CBA3AHHBIMU C KOMOMHAIUSMHU TEJ
BpallleHusI U MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIN B cdepy u
OMHCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOT'PAHHUK WM TEJO
BpaIlICHMUS;

BBIYKCIIATH COOTHOILICHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN N 00bEMaMu
MIOJIOOHBIX TEII;

n300pakaTb M3ydaeMble (UTYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEXKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TeJl BPaLlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
YepTe)Kax U PUCYHKAX;

CBOOOJTHO OTNEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMK HAJl BEKTOPAMU;

3aJ1aBaTh IUNIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
penaTb reOMETPUYECKHUE 3a7a4l HA BBIYHUCIECHUE YIJIOB MEXKY MPSIMbIMU
U IUJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUNA OT TOYKH N0 IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIUHATHOI'O METO/1a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH MOHSATUSIMHU, CBS3aHHBIMH C JIBHOKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHUM;

BBIMOJHATh HM300paK€HUST MHOTOTPAaHHMKOB M TEJI BpaLEHUS NpU
napajijieJIbHOM — [EepPEHOCE, LEHTPAIbHOW CHMMETPUH, 3€pKaJbHOM
CUMMETPHH, MPU TOBOPOTE BOKPYT MPSIMOii, MpeoOpa3oBaHus 0100US;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB W TE€J BpAIICHUS: CEYEHUs LIMIUHIpA
(mapayieTbHO U NEPHEHIUKYISPHO OCH), CEUYCHUSI KOHYca (MapaJuieIbHbIe
OCHOBAHUIO U NPOXOSIINE Yepe3 BEPIINHY ), CEUCHHUS LI1apa;
UCIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJ CJEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILIEN MII0OCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS;

MPUMEHSITh TeOMEeTpUYeCKre (AKTHI ISl PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIAaroB pEIICHUs, €CIH YCIOBUS
IIPUMCHEHMS 33JI1aHbBI B SIBHOW 1 HESIBHOH (hopme;

pemarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHUYECKUX OTHOILICHWH H
HaXO0XJICHUE T€OMETPUUECKUX BEIUYMH;

MPUMEHATh MPOTrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 33/1a4;

IIPUMEHATh  IIOJYYEHHbIC  3HAHUSA  HA  [PAKTUKE:  CPAaBHUBATS,
aHAJIU3UPOBATH U OLICHUBATh PEAIbHBIE CUTyalluH, IPUMEHSATh U3YUYEHHBIE
MOHATHUS, TEOPEMBbI, CBOMCTBA B MPOILECCE TMOUCKA  PELICHUS
MareMaTu4ecku  C(OpMYJHUPOBAHHOM  MPOOJEMBbI,  MOJEIUPOBATH
pEaIbHBIE CUTyallMd Ha SI3bIKE T€OMETPHUH, HCCIECNOBATh MOCTPOEHHBIC
MOJENH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TIOHSATUH U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HaXO0XJECHUEM F€OMETPUUECKUX BEJIUYNH;

UMETh TpeACTaBlICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (GyHIAaAMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpaMMbl Bcero Kourpoabubie | - Ipakririeckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
5 B3anMHOe pacnoniokeHue NpsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHHI/IIiyJ'IHpHOCTB IPAMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYIuIbl ¥ paccTOsSHUA 16 1
MHororpaHHuK1 7 1
Bekropsl B IpocTpaHCcTBE 12
g HOBTOPCHI/IC, o0o011eHue U cucTeMaTh3anus 5 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJTACC

KosmuecTBo yacos DJIeKTPOHHbIE
No 11/in HaunmeHoBaHMe pa3/je/ioB U TeM Kowrponsmse | Tpaxriseckie (uugposbIe)
NPOrpamMMsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypes:
1 AHaIUTHYECKAsI TEOMETPUS 15 1
) [ToBTOpEHwUE, O606H.ICHI:I€ " 15 1
CUCTeMAaTHU3alMsl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBEpXHOCTH U 0OBEMBI 9 |
KpPYIJIBIX TEI
6 JBrokeHus 5 1
. [ToBTOpEHwUE, O606LI.ICHI:I€ " 17 )
CUCTEeMaTHU3alis 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 8 0







ITOYPOYHOE IINTAHUPOBAHMUE
10 KJTACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTtposbHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHmusl

DJIeKTPOHHbIE
ungposbie
oOpa3oBaTejibHbIE

pecypchl

OcHoOBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, HapaJljieIbHbIX
NPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[lonsATHA cTepeoMeTpHUN: TOUKA, IpsIMas,
IUIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIC
npaBuiia U300paKSHUS Ha PUCYHKE
IUTOCKOCTH, MApaIeIbHbBIX MPSMbBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHst: mepecekaronuecs MIOCKOCTH,
nepeceKaronecs npsmas ¥ miockocTh;
MOJIyIPOCTPAHCTBO

[TonsTHS: MepeceKkarouecs IOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHHKH, U300paKCHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIHUX O0OHEKTOB

AKCHOMBI CTEPEOMETPHUHU U NIEPBHIE




CIICACTBUA N3 HUX

AXCHOMEI CTCPECOMETPHUHU U IICPBLIC
CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctus u3 HUX. CriocoObI 3aaHus
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O603HaueHus NPAMBIX U TUIOCKOCTEH

10

N300pakenne ceueHuil nmupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé6pa. N3obOpaxkeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMU

11

N300pakenne ceueHuil mupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0pakeHne nepeceueHus
MOJYYEHHBIX IUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMU

12

N300pakenne ceueHuil nmupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0OpakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEHN. PackpammBanue
MMOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETAMU

13

N300pakenne ceueHuil nmupaMuipl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0OpaxkeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMU

14

Merton cnenoB Ui HOCTPOCHHUS CEUEHUI




15

Mertopa cieoB Ui OCTPOCHUS CEUCHUIA.
CaoiicTBa niepece4eHnil MpsIMbIX U
IJIOCKOCTEN

16

Mertopa cieoB Ui HOCTPOCHUS CEUEHUI.
CBolicTBa niepece4eHnii MpsSIMBIX U
IIJIOCKOCTEN

17

IToctpoenue ceuenuii B mupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh L1aroB
IIOCTPOEHHUS

18

[TocTpoenue ceueHunii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEN U 3aMHCh 111aroB
IIOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe
1o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTeKeH U 3aIluch 11aroB
MTOCTPOCHHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pédpax. Co3gaHue
BBIHOCHBIX YepTeKeH U 3aIluch I1aroB
MTOCTPOCHHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOMOPLUUOHANIBHBIX 0Tpe3kax. [logo0Oue
TPEYTOJIBHUKOB

22

IToBropenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHUAX Ha
BBIHOCHBIX 4epTexkax. Mcropus pa3Butus




INTAaHUMETPUHN U CTCPCOMCTPUN

23

KontponbHas padora "AKCHOMBI
crepeomerpun. Ceuenns"

24

B3anMHOe pacnionokeHue NpsiMbIX B
npoctpaHcTBe. CKpeluBaroImuecs
npsiMble. [Ipu3Haku ckpenuBaromuxcs
npsMbix. [TapannensHble npsiMble B
MIPOCTPAHCTBE

25

Teopema 0 CyleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM MapalijiesIbHON
JTAHHOW MPSIMO#, MPOXOASAIIEN YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIeXKalllel Ha TaHHON
npsAMoi. Jlemma o nepeceyeHun
NapajuIeNIbHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapannenbHOCTh TpeX MpsIMBIX. Teopema o
TpEX mapasuieIbHbIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS IPSMBIX

27

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MapaJICILHOTO
npoekTupoBaHus. M300pakeHne pa3HbIX
¢buryp B mapauienbHON IpOeKIUN

28

IlenTpanbHas npoeKkuus. YToil ¢
COHAIPABJICHHBIMA CTOPOHAMHU. YTOJI
MEX1y IPSIMbIMU

29

3aa4uM Ha JOKa3aTeIbCTBO U
HCCIIE0BAHUE, CBA3AHHBIC C
PaCIIOJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

IlonsTus: MapajJlyicJIbHOCTDb HpHMOﬁ u




TUIOCKOCTH B mpocTpaHcTse. [Tpu3nak
MapaJuIeTbHOCTH MPSIMON U INIOCKOCTH.
CaoiicTBa napamieabHOCTU NPSIMON U
TUIOCKOCTH

31

I'eomeTpuueckue 3ajaun Ha BBIYUCIIEHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTtpoenue ceueHust, MPOXOIALLIETO YEPES
JTAHHYIO IIPSIMYIO Ha YEPTEXKE U
MapaAIJIENBHOIO IPYyTrou npsmoit. Pacuér
OTHOILIEHU I

33

[TapannensHas IpoeKLrs, IPUMEHEHUE
JUISL IOCTPOCHUSI CEYCHHM Ky0a U
napauienenunena. Ceoicraa
napajuieJenumnea 1 mpu3Mbl

34

HapaJ'IJ'IeJ'IBHBIC IIIIOCKOCTH. HpI/ISHaKI/I
napalIeJIbHOCTH ABYX IJIOCKOCTEM

35

Teopema 0 mapaieIbHOCTH U
C€INHCTBECHHOCTH IIJIOCKOCTH, HpOXO)I?IHIGﬁ
yepe3 TOUKY, He MPUHAAJIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX MEPECeUeHuUs
IIpY IIEPECEUYECHUHN IBYX ITapalJIEIbHBIX
IJTIOCKOCTEH TpeThen

37

CBoiicTBa mapasienbHbIX IOCKOCTEH: 00
OTpEC3Kax MapalJICIbHBIX IMPAMBIX,




3aKJIFOUYEHHBIX MEX]y MapalIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH MPSAMOI ¢
JBYMsI apaJJIEIbHBIMU MJIOCKOCTSIMU

38

IToBTropenue: Teopema [lugaropa Ha
IJI0OCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajesenunena

41

Brruncnenue JUiMH OTPE3KOB B KyOe U
IIPSIMOYTOJIbHOM TapajuleIenuIe e

42

[TepieHAMKYASAPHOCTH NPAMOUN 1
wiockocTH. [Ipu3nak
MEPIEeHIUKYISIPHOCTH MIPSIMOU U
IIJIOCKOCTH

43

[lepnieHIUKyYIAPHOCTH NPSMOM U
mrockoctH. [Ipu3nak
NEPIEHIUKYJISIPHOCTH IIPSIMOU U
IJIOCKOCTH

44

Teopema 0 CyleCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOM, TPOXOIAIIEH
yepe3 TOUKY MPOCTPaHCTBA U
MEePIECHANKYISIPHOHN K MIIOCKOCTH

45

[1mocKOCTH U IEPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAHHUKAX

46

IImockoctu n NEPpNCHAUKYIISIPHBIC UM
NpsAMBIC B MHOTOI'paHHUKAX

47

[lepnieHUKyIsp U HAKIOHHASA.




ITocTpoeHue nepneHuKyIspa U3 TOYKH HA
IPSAMYIO

[leprieHAuKyIAp U HAKIOHHASL.

48 [TocTpoenue nepneHaUKyIsIpa U3 TOUKH HA
PSIMYIO

49 TeopeMa o0 TpEX NepHeHANKYIIApax
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NEPHEHANKYIIPAX
(npsiMast u oOpatHas)

51 Yroa Mexay CKpeIUBaOIUMUCS
MPSIMBIMU
[Touck neprneHIMKyISAPHBIX IPSIMBIX C

52 MOMOIIBIO TIEPIIEHIUKYISIPHBIX
IJIOCKOCTEMN

53 OpTtoroHanbHOE NPOEKTUPOBAHUE
[Toctpoenue ceueHuii kyoa, MPU3MBL,

54 MPaBUILHON MUPAMUJIBI C TOMOLIBIO
OPTOrOHAJIBLHOM MTPOEKIIMU
[TocTpoenue ceuenunii Kyba, IpU3MBI,

55 MPaBWILHON MTUPAMUJIBI C IOMOIIBIO
OpPTOTOHAJIBLHOM MPOEKIINH
CuMMeTpHsi B IPOCTPAHCTBE

56 OTHOCHTEJBHO IUIOCKOCTH. [Tnockoctn
CUMMETpUI B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHAuKYJISIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBuibHBIE MHOTOTPpAaHHUKHU. Pacuér

paCCTOHHI/Iﬁ OT TOYKH JO IITOCKOCTH




59

[IpaBuiIbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKH J0 IJIOCKOCTH

60

CriocoObl OIyCTUTh NEPIEHANKYIIAPHI:
CUMMETpHUS, CABUT TOYKH I10
NapajuIeIbHON IPSIMOU

61

CaBur no HenapasuieIbHON IpsiIMOH,
W3MEHEHHUE PaCCTOSTHUMA

62

KonTponbhas padota "B3aumnoe
pacnoiOKEHNE MPSAMBIX U INIOCKOCTEN B
IpocTpaHcTBe"

63

IloBTOpEHME: Yroa MKy PSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[loBTOpEHME: Yyroa MexXIy
CKPELIMBAIOIIMMHUCS IPSIMBIMH B
IIPOCTPAHCTBE

65

FeOMeTpI/I‘IeCKI/Ie MCTOAbI BBIYUCIICHUA
yria MCXKXAy NpAMBIMA B MHOT'OI'PAHHHUKAX

66

JIByrpansblii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JIBYTPAHHOTO yTia

67

[lepnennukynsipHble miaockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJISIPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHus IByX MI0CKOCTeH
MEePHEHANKYISIPHBIX TPEThEU MIOCKOCTH

69

[IpsimoyronbpHBIN Napasuienenunes; Kyo;




HU3MEPEHMS, CBOMCTBA IPSIMOYTOJIBHOTO
napajuieJIenuIne1a

70

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOTO
napajuieacnuiicaa u CJICACTBUC U3 Hee

71

CrepeoMeTprieCcKre U MPUKJIIAIHbIE
3aJ1a4yM, CBA3aHHbIE CO B3aMHbBIM
PaCIOIOKEHUEM MPSMBIX U TNIOCKOCTH

72

[ToBTOpEeHME: CKpEIIMBAIOIINECS MTPSIMBIE,
TapajuieIbHbIE TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa napaynenbHbIX IUIOCKOCTEH Ha
CKPELIUBAIOIINXCA MPSAMBIX, PACCTOSTHUE
MEXKy CKPEIIUBAIOIIUMUCA NIPSIMBIMU B
MIPOCTBIX CUTYALHSIX

74

PaccrosiHue oT TOUYKH A0 IINIOCKOCTH,
PacCTOSAHUC OT HpﬂMOfI J0 IIIIOCKOCTH

75

Brrunciienue pacCTOSTHUN MEXTY
CKPEIIHBAIOIIUMUCS IPSIMBIMU C
MTOMOIIBIO IEPIICHIUKYISIPHOM MIIIOCKOCTH

76

TpéxrpanHbli yroi, HepaBeHCTBaA IS
TpexrpaHHbIX yrioB. Teopema [ludaropa,
TEOpPEMBI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOIO yrIia

77

DNeMEeHTHI CPEPUIECKON TeOMETPHUH:
reoJIe3NYEeCKUe JIMHUU Ha 3emiie

78

KonrtponbHas pabora "Yrisl u
paccrosiHus"

79

Cucremartuzanns 3HaHuM "MHOTOrpaHHUK




U €70 DIIEMEHTHI"

[Mupamuna. Buasl nupamua. [lpaBunbHas

80 1
nupamMuia

21 [Ipusma. [IpsAmast v HAKIOHHASI IPU3MBIL. |
[IpaBunbHas npusma

20 [IpssmMoit napaienenunesn, 1
IPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo

23 Brimykisle MHOrorpanauku. Teopema 1
Ditnepa
Boinyknble MHOrOrpaHHuku. Teopema

84 Oiinepa. [IpaBunpHbIe U TOTyNpaBUIbHBIE 1
MHOT'OI'PaHHUKHU

85 Konrponbnas padora "MHororpaHHUKH" 1

26 IlonATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HocTh BEKTOpOB 1

89 [IpaBuno mapannenenurnena 1

90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1
Pa3noxxenue Bektropa 1o 0azucy Tpéx

91 BEKTOPOB, HE JICKAIIUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHoe pou3Be/IeHUE 1

93 Brruncnenue yria Mex 1y BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

95 IIpocreiime 3aaa4u ¢ BEKTOpaMHU 1




96 [Ipocreiimue 3a1auu ¢ BEKTOpaMU 1
97 [Ipocreiimne 3aa4u ¢ BEKTOpaMu 1
98 O060011eHrE U crucTeMaTu3alys 3HaHUH 1
99 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1
100 Hroroas KOHTpOJIbHASA paboTa 1
101 HroroBas koHTponbHas paboTa 1
102 O06001enre u cucTeMaTru3aIs 3HaHU 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




11 KJTACC

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTyeckune
padoThI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

[ToBTOpenue Temol "KoopanHaTel BEKTOpa
Ha IJIOCKOCTH U B IPOCTpaHCTBE"

[ToBTOpenue tems! "CkanspHoe
IIPOU3BE/IEHUE BEKTOPOB"

IToBTOpenue Temsbl "Boruncienue yria
MEX/1y BEKTOpaMHU B IPOCTpaHCcTBE"

[ToBTOpEeHue Temsl "YpaBHEHUE IPSIMOI,
MPOXOJISIICH Yepe3 B TOUKH"

YpaBHEHHE IIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TUIOCKOCTH B OTpE3Kax

YPaBHeHI/IC IMJIIOCKOCTH, HOpMAJIb,
YpaBHCHHC IUNIOCKOCTHU B OTPE3KaAX

BekropHoe nmpousseneHne

JIuneliHble HEPABEHCTBA, JINHEWHOE
IpOrpaMMHUpPOBaHUE

JIuHeiitHbIe HEPaBEHCTBA, TUHEUHOE
IpOrpaMMHUpPOBaHKE

10

AHaIUTUYECKUE METObI pacuéTa yria
MEXTy TIPSIMBIMU B MHOT'OI'PaHHHKAX

11

Amnanutudeckue MCETObI pacqéTa yria
MCKAY INIOCKOCTSAAMU B MHOTOTI'paHHUKAX




dopMya pacCTOSHUSA OT TOUKH 10

12 MJIOCKOCTH B KOOpAMHATaX

13 Haxoxpaenue paccTossHu# OT TOYKHU 10
IJIOCKOCTH B KyOe

14 Haxosxnenne paccTostHUN OT TOUKHU 710
IJIOCKOCTH B MPABUJILHON MUPAMUIE

15 KonTponbhas padora "Ananurnueckas
reomerpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHbBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHBIE

18 IJIOCKOCTH, NIEPECEUEHUS IPSIMBIX U
IJIOCKOCTEN

19 [TapannenbHble MPsMBbIE U TUIOCKOCTH:
napasuiebHbIe CEYCHUS

20 [TapamienbHbIE TPSIMBIC U TITIOCKOCTH:
pacu€T OTHOLIECHUI
[TapanienbHble NpsIMbIE U TIJIOCKOCTH:

21 YIJIBI MEKTY CKPEIIMBAKOIIUMHUCS
PSIMBIMU
[lepnennuKyIsipHbIE IPSIMBIE U

) IJIOCKOCTH: CTaHAAPTHBIE Mapbl
MepHeHIUKYISPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnennukysipHbIe MpsIMbIE U

23 IIJIOCKOCTH: T€OpeMa O Tpex

NEpUCHAUKYJIISIPpAX




24

[IepnieHquKysIpHBIE MIPSAMBIE U
IJIOCKOCTH: BBIYMCIICHUS JJIMH B
MHOI'OTPaHHUKAX

25

[ToBTOpeHue: miomam
MHOTOYTOJIbHUKOB, (hOPMYJIBI TS
TIoIIaIel, COOOpakeHUs MOI00HS

26

[ToBTOpeHue: miomaau
MHOTOYTOJILHUKOB, (DOPMYJIbI JIJIs
oA, cooopakxeHus moa00oust

27

[ToBTOpeHMeE: momagn
MHOTOYTOJILHUKOB, (POPMYJIBI JJIs
TIOMAEH, COOOpaKEHUS TTO00US

28

[Inomany ceyeHnit MHOTOIPAaHHUKOB:
IJIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS MO00us

29

[lnomaay ceyeHnii MHOTOTPaHHUKOB:
IUTOUIaU TOBEPXHOCTEM, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs 1Mo00us

30

Kontponbnas padota "[loBropenue:
MHOT'OTPaHHUKHU, CEYEHUS
MHOTOTpaHHUKOB"

31

006bEM Tema. O6BeM IPSIMOYTOIILHOTO
napaiesienumnea

32

3amaun 00 yaBOCHUH Ky0a, 0 KBapaType
Ky0a; 0 TPUCEKLIUU YyIJIa

33

CrepeomeTpHuyecKHe 3a1auu, CBSI3aHHbIE C
00BEMOM NIPSIMOYTOJIBHOTO
napasiesienumnea




HpI/IKJIaI[HBIe 3aJa4u, CBA3aHHBIC C

34 BBIUMCJIEHHEM 00BbEMA PSIMOYTOJILHOTO
napajuiesienumesa
35 OO0BEM TIPSIMOI TTPU3MBI
CrepeoMeTpHUUECKHE 3a0a4H, CBSI3aHHEIE C
36 ’
BBIYHCIICHHEM 00BHEMOB TIPSIMOM MPU3MBI
37 [Ipuknaguelie 3aa4n, CBI3aHHbBIE C
00BEMOM TIPSIMOI PU3MBI
Brrunciaenue 00bEMOB TEI ¢ HOMOILBIO
38 onpeaenéHHoro uurerpaita. O0bpém
HAKJIOHHOM ITPU3MBI
Brrunciaenue 00bEMOB TEI ¢ HOMOILBIO
39 onpenenaéHHoro uHTerpaia. OobéM
U pPaMUIbI
40 dopmyna 00bpéMa pamuel. OTHOIIEHUE
00BEMOB MUpamMu ¢ OOUTUM YIJIOM
A1 dopmyna o0béMa nupamuabl. OTHOIIEHUE
00BEMOB ITUPAMUJL C OOIIUM YIJIOM
y
4 CrepeomeTpuuecKue 3aa4M, CBI3aHHbBIC C
00BbEMaMK HAKJIOHHOW TTPU3MBI
43 CrepeomeTpuuecKue 3aa4u, CBI3aHHbBIE C
00BbEMaMH THPAMHUIBI
[Ipuknanueie 3anayun mo Teme "OObEMBI
44 Ten", CBsI3aHHbBIE C 00BLEMOM HAKIIOHHOMN
9
MIPU3MBI
45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI
46 [Ipumenenne 00bEMOB. Beruncnenue




PACCTOSAHUA OO0 IMMIIOCKOCTU

KontponbHas padota "O0bEM

47 |
MHOTOTPaHHHUKA
Hunuaapuyeckas moBEpXHOCTb,

48 00pa3yromue MUITHHIPHIESCKON
MMOBEPXHOCTHU

49 Hunuuap. [pssMoi KpyroBou HUIMHAP.
[1omaae MOBEpXHOCTH HUIUHIPA

50 Konunyeckas moBepxHOCTh, 00pa3ylolue
KOHM4ecKoi nosepxHoctu. Konyc

51 CeueHune KOHyca TIOCKOCTHIO,
napajijiesIbHOM MII0CKOCTH OCHOBAHUS

5 Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

53 [Tmomaae 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCa

54 [Tmomane 60KOBOI MOBEPXHOCTH H
MTOJTHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuuecKkue 3a1auu Ha

55 JI0Ka3aTeJIbCTBO U BEIYHCICHHE,
IOCTPOECHHUEM CEUYEHUH IIMIINHJPA, KOHYyCa
CrepeoMeTpuueckue 3aa4u Ha

56 JI0Ka3aTeJIbCTBO U BHIYUCIICHHUE,
IIOCTPOCHUEM CEYEHUN LIMIMHIPA, KOHYyCa

57 [Ipuknanuelie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

58 [IpuknanHble 3a1a4um, CBsI3aHHBIE C

MUJINHAPOM




59

Cdepa u map

60

[lepeceuenue ceps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u n3o0paxeHue mapa

61

[Mepeceyenue chepsl U mapa ¢
iockocThio. Kacanue mapa u cepbl
TUTOCKOCTBI0. Bu 1 n300pakeHue mapa

62

VYpasuenue chepsl. [nomans chepst u eé
yacreu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpruecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsi3aHHBIE cO chepoid U mapom,
TIOCTPOCHHUEM MX CCYCHHI TUIOCKOCTHIO

65

CrepeomeTpruecKkue 3a1a4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit U mapom,
TIOCTPOCHHUEM MX CEUCHHI TUIOCKOCTHIO

66

[IpuknanHeie 3a1a4u, CBSI3aHHBIC CO
cthepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH,
BBIUKCJICHUS B OKPY>KHOCTH, CTAHIaPTHHIE
nogooust

68

Paznuunple KOMOMHAIIMY TE BPAIICHUS U
MHOTOT'PaHHHKOB

69

3anaun 1o teme "Tena U MOBEPXHOCTH
BpaiueHus"

70

3anauu 1o teme "Tena U MOBEPXHOCTH




BpanieHus"

71

KontponbHas padota "Tena u
MOBEPXHOCTHU BpauieHus"

72

O6nem mumHapa. Teopema 06 00bEMeE
IpsAMOro qujiInHApa

73

Brruncnenue 06bEMOB TeIl € TOMOUIBIO
onpeaenéHHoro uurerpana. O0bpéM
KOHYyCa

74

IImomany OOKOBOM U ITOJIHOK
IIOBEPXHOCTHU KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBI3aHHbBIC C
BbIUKCJIEHHEM 00BEMOB IIIJIMHAPA,
KOHYycCa

76

[Mpuknanueie 3ana4un mo Teme "OObEMBI 1
TUIOIIAU TTIOBEPXHOCTEH Ten"

77

OOBEM 1mapa 1 MapoBOTO CEKTOPA.
Teopema 06 06wEme mapa. [1nomans
cdepsl. CTepeoMeTprudecKue 3a1a4H,
CBsA3aHHBIC C BBIYUCIICHUECM O6’béMOB
1apa, IapoBOro CErMEHTA U IapOBOT0
CeKTopa

78

[Ipuknanueie 3anaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaeio ceprl. COOTHOMICHUS MEXKITY
IUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMu
MOAOOHBIX TE

79

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne 06w€ma npu mo100uu.




CrepeomeTpuuecKue 3aa4uu, CBI3aHHbIE C
BBIUHCIIEHHEM 00BEMOB TeJI U ILIOMIAEN
MIOBEPXHOCTEN

80

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX TET"

81

JIBmwxenus npoctpanctBa. OTOOpaKeHHUS.
JIBwkeHus u paBeHCTBO uryp. O6mme
CBOMCTBA JIBIKEHUMN

82

Buabl n1BukeHMi: napaieIbHbIN
MEPEeHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHUSI, TOBOPOT BOKPYT
PSIMON

&3

[IpeobpazoBanus noxodus. [Ipsamas u
ctepa Diinepa

84

['eomerpuueckue 3a1aun Ha IPUMEHEHUE
JIBIKCHUS

85

KontponbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee mosropenue 11 nmoHsATHH U
MeTO0/1I0B Kypca reometrpuun 1011
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHUIA:
"[TapannenbHOCTh MPSMBIX U INIOCKOCTEMN
B IpocTpaHcTBe"

87

Ob6o6maromee mosropenue 11 nmoHsATHH U
MeTO0/10B Kypca reometrpuun 1011
KJIACCOB, CHCTEMAaTH3aIl1s 3HAHUIA:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maroee noropenue 11 noHsATU U




METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3aI1sl 3HAHUM:
"BekTopsl B mpocTpaHcTBe"

89

Ob6o6maroree noropenue 11 noHsATUi 1
MeToA0B Kypca reometpun 1011
KJIaCCOB, CHCTEMAaTHU3aIlNsI 3HAHUM:
"O0beM MHOrorpaHHuka"

90

O6o6maromiee nopropenue 11 nonaruii u
MeToA0B Kypca reometpun 1011
KJIACCOB, CUCTEMAaTH3aI[1s 3HAHUH:
"O6beM MHOTOrpaHHuKa"

91

O6o06matomiee moBTopeHue 11 MoHATHI 1
MeTo0B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTH3aI[1s 3HAHUM:
"TTnomanu moBEpXHOCTH M 0OBEMBI
KpYyIJbIX Ten"

92

O6o06matomiee moBTopeHue 11 moHITHI 1
MeTo0B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTH3aI[1s 3HAHUM:
"TTnomaau moBEpXHOCTH M 0OBEMBI
KpYyIJibIX Ten"

93

Hrorosas koHTposbHAs paboTa

94

Hrorosas kKoHTpOJIbHASA paboTa

95

[ToBTOpEeHUE, 0000IIEHNE 1
CHCTEMAaTH3aIUsI 3HAHUH

96

Hcropus pa3BuTHs CTEpEOMETPUH KaK
HayKH U €€ POojib B Pa3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJOT I

97

Hcropus pa3BUTHS CTEpEOMETPHH KaK
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3BuTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3BuTHs CTEpEOMETPUH KaK
HAayKH U €€ POojib B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT UM

100

Hcropus pa3sBuTHs CTEpEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTHI

101

Hcropus pa3sBuTHs CTEpEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3sBuTHsA CTEpEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

102







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

HUHTEPHET
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