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INOACHUTEJBHASA 3AIINCKA

['eometpus sBAsieTCS OMHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOINEro 0oOpa3oBaHMS, TaK KaK OOECIednBacT
BO3MOXHOCTh M3yYEHHsI JUCUUIUIUH €CTECTBEHHO-HAYYHON HAMNpPaBICHHOCTH U TNPEIMETOB T'YMAaHHTAPHOTO IUKJIA.
[TockonbKy JIOrH4ecKkoe MbIIUICHHE, POopMUpYEeMOe MPU U3YYEHHH O0Yy4YarolUMUCS MOHATHUMHBIX OCHOB T'€OMETPHUHU, MPH
JI0OKa3aTEIbCTBE TEOPEM M MOCTPOEHUHU LIETIOYKH JIOTUYECKUX YTBEPKICHUM MPU PEUICHUH T'€OMETPUUYECKHUX 3a7a4, YMEHUE
BBIJIBUTAaTh U OMPOBEPraTh TMIOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCS MIPU PEIICHUH 3a7a4 €CTECTBEHHO-HAYYHOTO IIUKJIA, B
YaCTHOCTU (PU3UYECKUX 3a]1ad.

Llens ocBoeHMsI MporpaMmMbl yueOHOTo Kypca «l'eoMeTpusi» Ha yriayOJ€HHOM YPOBHE — pPa3BUTHE WHIUBHUIYyaJTbHBIX
CIIOCOOHOCTEW OO0ydarmuxcs MpU U3YYCHUM TEOMETPHH, KaK COCTaBISIONICH MpeaMeTHoW obOmactu «Marematuka u
nHpopMaTHKa» uepe3 oOecreyeHrne BO3MOXKHOCTH TPUOOPETEHHMS U UCIIOIb30BaHUSI Oojiee TyOOKHX TeOMETPUUYECKHUX
3HAHUW U JIEUCTBUMN, CHEUUPUUYHBIX TEOMETPUM, U HEOOXOJUMBIX [JIsl YCIEIIHOrO0 Mpo(eCCHOHAIBHOTO 00pa3oBaHUs,
CBSI3aHHOTO C MUCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuopuTeTHBIMU 3aJauaMHi Kypca T€OMETPUU Ha yriayOJ€HHOM YPOBHE, PACIIUPSIONMIMMHU W YCHUJIMBAIOIMIMMU KypC
0a30BOr0 YPOBHSI, SIBJISIOTCSI:

paciMpeHre NpeiCTaBlIeHUs 0 TeOMETPUU KaK 4aCTH MHUPOBOM KYyJbTYpPhl U (DOPMHUPOBAHHE OCO3HAHMS B3aUMOCBSI3U
TEOMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PHUTrypax Kak O BAXKHEHMIIMX MATEMAaTHYECKUX MOJEISX,
MO3BOJISIIOIIMX OMHUCHIBATh U U3Yy4yaTh Pa3HbIC ABJICHUS OKPYKAIOLIET0 MHUpPA, 3HAHWE MOHATUMHOrO amnmaparta Mo pasaeiy
«CTtepeoMeTpusi» y4eOHOr0 Kypca reOMETPUH;

dbopMupoBaHUEe YMEHHS BJIAJETh OCHOBHBIMH TOHSTHUSMH O TMPOCTPAHCTBEHHBIX (QUTYpax U HUX OCHOBHBIMHU
CBOMCTBaMH, 3HaHUE TeopeM, (GOPMYJT U YMEHHE UX MMPUMEHATh, YMEHHS JIOKa3bIBaTh TEOPEMbl M HAXOJIUTh HECTAaHAAPTHHIC
CIIOCOOBI PEIICHUS 3a/1aY,

dbopMupoBaHUE YMEHHUS Paclio3HaBaTh Ha YepTekaxX, MOACISAX U B PealbHOM MHUPE MHOTOTPAHHUKH U Tejla BpalleHus,
KOHCTPYHUPOBATh Fr€OMETPUUYECKUE MOJICIIH;



¢dbopMHupOBaHNE MOHUMAHHSI BO3MOXXHOCTH aKCHOMAaTHUYECKOTO MOCTPOCHHSI MAaTeMaTUYECKUX TEOpHil, (hOpMHUpPOBaHUE
MMOHMMAHUS POJIA aKCUOMATUKU TIPU IPOBEACHUN PACCYKICHUM;

dbopMHpoBaHrE YMEHUS BIAJAETh METOJIaMHU JJOKA3aTENIbCTB U aJTOPUTMOB PELICHUS, YMEHUS UX IPUMEHATb, TPOBOIUTH
JI0Ka3aTeNIbHbIE PACCYXACHUS B XOJI€ PEHICHUS CTEPEOMETPUYECKUX 3ajad M 3a7ady C MPAKTHUYECKUM COJIECpPKAHUEM,
(dhopMHupOBaHKE MPEACTABICHUS 0 HEOOXOIUMOCTH JOKA3aTEeILCTB MPHU 000CHOBAHWN MAaTEMATHUYECKUX YTBEPKIACHUN U POJIH
AKCMOMAaTUKH B IPOBEACHUU JEYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE HMHTEIUICKTYaAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN OOydarommxcs, M0o3HaBaTEIbHOMN
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBILIJIEHUS, UHTEPECA K U3YUYEHHUIO TEOMETPHH;

dopmupoBaHre (YHKIIMOHAIBLHON TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHM: YMEHHs paclo3HaBaTh IPOSBICHUS
F€OMETPUYECKUX TMOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEW B pEaIbHBIX JKU3HEHHBIX CUTyallUAX U MPU U3YUYCHUU IPYTUX
Y4EOHBIX MPEIMETOB, IPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEHN, MOJICIMPOBAHUS PEAJIbHBIX CUTYallUM, UCCIIEI0BaHUS
MTOCTPOCHHBIX MOJEJEH, MHTEPIPETALUU ITOTYUYECHHBIX PE3YIHTATOB.

OCHOBHBIMH cOJiepKaTeIbHBIMUA JUHUAMU Yy4ueOHoro Kypca «['eomerpus» B 10—11 kmaccax sBistotcsi: «lIpsimbie u
IJIOCKOCTH B MPOCTPaHCTBe», «MHororpaHHukmn», «Tena BpaiieHus», «BekTopsl U KOOpAWMHATHI B MPOCTPAHCTBEY,
«/IBMXKEHNs B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHHE «yMETh ONEPUPOBATH MOHITUSIMUY», PEIIEBAHTHBIMA T'€OMETPUHU Ha
yriyonéaHoM ypoBHe oOydenus B 10—11 kimaccax, OTHOCHTCS KO BCEM COJEpKaTeIbHBIM JMHHUSAM Y4eOHOTO Kypca, a
(dhopMHUpOBaHUE JIOTUYECKUX YMEHUN pachpeneisieTcss He TOJIBKO IO COJEePKATEIbHBIM JIMHUSAM, HO U TIO0 ToJaM O0Oy4eHHsI.
Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yibTaTaM ocBoeHHsi DenepanbHOil paboueld Mporpammel,
pacrpenieI€HHBIM 10 ToJlaM 00y4YeHHUs, CTPYKTYPUPOBAHO TakuM 0Opa3om, 4TOObI KO BCEM OCHOBHBIM, MPUHITUIHATBHBIM
BOIIpocaM oOydaroniecss oO0pallaiuch HEOAHOKPATHO. DTO TMO3BOJISIET OPraHU30BaTh OBJIAJIEHUE TE€OMETPUUYECKUMU
MOHSATUSMUA W HABBIKAMH TIOCJIEIOBATEIHLHO M TMOCTYNATENbHO, C COOJIOJEHUEM MPHUHIUIA TPEEMCTBEHHOCTH, & HOBBIC
3HAHMS BKJIIOYATh B OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYalOIMUXCs, paclmpss U yriryossis e€, oopa3ys
MIPOYHBIC MHOXKECTBEHHBIE CBSI3H.

[lepexoa K U3yYEHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:



co3aath ycioBus it auddepeHnranud oO0ydeHus, MOCTPOCHHS WHIAUBUAYATIbHBIX 0Opa30BaTENbHBIX IPOrpamM,
o0ecneunTs yriyOon€HHOe H3yuyeHIEe TeOMETPUH KaK COCTaBIIstoNIel yueOHoro npeamera «Marematukay;

HOJATrOTOBUTh OOYYAIOMIUXCS K MPOJOIDKCHHIO HM3Y4YeHHS MaTeMaTHKH ¢ Y4€ToM BbIOOpa Oynymieil mpodeccuw,
o0ecreynBasi MPeeMCTBEHHOCTh MEXIY OOIIUM U MPO(GEeCCHOHATEHBIM 00pa30BaHUEM.

Ha usydenne yuebHoro kypca «l'eometpusi» Ha yriayO0néHHoM ypoBHe oTBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3
yaca B Hejelno), B 11 kmacce — 102 gaca (3 yaca B HEZEIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsmas, MIOCKOCTh, MpocTpaHCTBO. [loHsTHE 00 akcMOMaTHYECKOM
IIOCTPOEHUU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anmHO€e pacnonokeHue NMpsMBIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, TAPAUICIIBHBIE U CKPEIIMBAIOIIMECS MPSAMBIE.
[Ipu3Haku ckpemuyBarommxcs npsAMbiX. [TapamienbHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: Mapajuie/IbHbIE PSMbIC B
IIPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX MPSIMBIX, MAPAUICIBHOCTh NPSAMOW M IUIOCKOCTU. llapamnenbHOE€ M LEHTpajIbHOE
MPOEKTUpOBaHKEe, M3o0pakeHue Guryp. OCHOBHBbIE CBOMCTBA MapajuIebHOTO MpoekThupoBaHus. M3o0OpaxeHue ¢uryp B
[TapajuIeIbHOM IPOEKIHH. YTIIbI C COHAIIPABICHHBIMA CTOPOHAMM, YTOJI MEXIY NPSAMBIMU B ITpocTpancTie. [lapamnensHocTh
MJIOCKOCTEH: mapaluiesibHble MJI0OCKOCTH, CBOMCTBA MapajuleNIbHbIX MIocKocTel. [Ipocrelimue mpocTpaHCTBEHHBIE (PUTYPBI HA
IJIOCKOCTHU: TETPAdIP, NapaJLICIICIUIIE T, TOCTPOCHUE CEYEHUN.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHIAUKYIISIPHBIE TIPSAMBIE B IPOCTPAHCTBE, MPSIMBbIE MTapaAJJICIbHbIE U
MEPIEHAUKYISIPHBIE K IUIOCKOCTH, MPU3HAK MEPHEHAUKYJISPHOCTH MNPSIMOM U IUIOCKOCTH, TEOpeMa O MpPSIMOM
MEePNEHAUKYIISIPHON IOCKOCTU. OPTOTOHAIBHOE MPOEKTUPOBaHUE. [leprneHaAnKyJIIsIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 10
MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 TUIOCKOCTH, MPOEKUUs (UTYpbl Ha TUIOCKOCTh. [lepneHIuKyaspHOCTb MIOCKOCTEM:
MIPU3HAK MEPIIEHAUKYJIIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX NepHeHIUKYIIsIpax.

VYTIabl B IPOCTPAHCTBE: YroJI MEXKAY NPSMOU U IIOCKOCTBIO, ABYTPAHHBIM YIOJI, JIMHEWHBIM yroJl ABYTPAHHOIO YIJa.
TpéxrpanHblii 1 MHOTOrpaHHble yriibl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTpaHHOroO yria. CBOMCTBA IUIOCKMX U JABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopemMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buabl MHOrorpaHHukoB, pa3BépTka MHoOrorpanHuka. [Ipusma: Nn-yronpHas nmpusma, npsiMas U HAKJIOHHAs IPU3MBL,
OOKOBasi W TIOJMHAs TOBEPXHOCTh Mpu3Mbl. [lapamnenenumnen, NPSIMOYTOJbHBIA TapajuleNienuIie]] U €ro CBOWCTBA.
Kparuaiiime nyTy Ha MOBEpXHOCTH MHOTOrpaHHuKa. Teopema Ditnepa. [IpoctpancrBennas teopema [Tudaropa. Iupamuga:



N-yrojpHas MUpaMuia, MpaBWiIbHAsA U yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX T'paHel MPaBUILHOW MUPAMU/IBL.
[IpaBuiIbHBIE MHOTOIDAHHUKH: TPAaBWIbHAS IIpU3Ma WM IpPAaBWIbHASA INHUPAMHJA, IPABWIbHAS TPEYroJIbHas NUpamMuia M
IpaBUIBHBINA TeTpasap, KyO. [IpencraBinenne o npaBUIbHBIX MHOTOIPAHHUKAX: OKTA3p, AOJAEKAdAP U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [lnomaas OOKOBOM MOBEPXHOCTH U MOJHOU
MOBEPXHOCTU MPSAMOWA HPHU3MBI, IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOM IMOBEPXHOCTH HpsAMOil mnpusmbl. [linomansb
OO0KOBOI1 MOBEPXHOCTH U MOBEPXHOCTU MPAaBUIBLHOM MUPAMHIbI, TEOpEMa O MJIOUIaAN YCEUEHHOW MUPAMHU/IBI.

CummeTpust B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM MPABUJIBHBIX MHOTOIPaHHUKOB. CHMMETpHsS B NPaBUIHLHOM
MHOTOIPAHHMKE: CUMMETPUS NapaJlIeIeNUNe a, CAMMETPUS ITPaBUIIbHBIX ITPU3M, CHMMETPUS IPaBUIIBHOU TUPAMU/IBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI KOJUIMHEAPHEIE,
COHAITPABJICHHBIEC U IIPOTHBOMOJIOKHO HAIIPABJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOpPAMU: CIIOKEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4ucio. CBOWMCTBA CIOKEHHS BEKTOPOB.
CBoiicTBa YMHOKEHMsI BEKTOpa Ha 4ucio. [loHsaTtue komruianapHeie BEKTOpbI. [Ipu3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapainenenumnena. TeopeMa O pasiloKeHUM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopam. IIpsmoyrosibHas
cUcTeMa KoopAuHAaT B npocTpaHcTBe. KoopanHaTtel BekTopa. CBA3b MEXAY KOOPAMHATAMU BEKTOPAa U KOOPAUHATAMH TOYEK.
Yron mexny Bektopamu. CKalIsIpHOE MPOU3BEACHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[loHsAiTHA: UWIMHIpPUYECKAsh IOBEPXHOCTb, KOHHMYECKAash IOBEPXHOCTh, cdepuueckas MOBEPXHOCTh, 00pa3zyrolue
nmoBepxHocTed. Tena BpalieHus: MUWINHAP, KOHYC, YCEUEHHBIM KOHYyC, cdepa, map. B3aumHoe pacmnonokenune chepsl u
IJIOCKOCTH, KacaTesbHasl MI0CKOCTh K cdepe. M3o0paxeHue Ten BpalleHus Ha MIOCKOCTH. Pa3BEpTka MMIMHIpA U KOHYCA.
CummeTtpus cdepsl U mapa.

O6bEM. OcHoBHBIE cBOMcTBAa 00BEMOB Tel. TeopeMa 00 00bEME MPSAMOYTOJNIBHOTO MapajuiesienuIea U CISACTBUS U3
He€. O0BEM NpsAMO U HAKJIOHHOM MPU3MBI, HWJIUHAPA, MUpaMUabl U KoHyca. O0BEM 11apa 1 MIapoBOrO CErMEHTA.



KoMOunanuu Tten BpamieHuss U MHOrorpaHHMKoB. [lpu3ma, BnucaHHas B LMIUHAP, OMUCAHHAS OKOJIO IMJIMHApPA.
[lepeceuenue cepsl u mapa ¢ mwiockocTeio. Kacanue mapa u cepsl miockocTrio. [loHATHE MHOTOrpaHHUKA, OTMIMCAHHOTO
0Ko0J10 chepsl, chepbl, BHUCAHHON B MHOIOIPAHHUK WUJIU TEJIO BPAIIECHUS.

[Inomanpe MOBEPXHOCTH LMIMHApA, KOHYca, Iuiomanb chepel u e€ yacteil. Ilonobue B mpoctpancrse. OTHOLIEHHUE
00BEMOB, TUIOHIael TOBepxHOCTeH moAo0HBIX ¢uryp. I[IpeobpasoBanue momodbus, romoTerus. Pernenuwe 3amad Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHune ceuyeHnii MHOTOTPAaHHUKOB M TEJI BPAILIEHUS: CEYEHUS HMIMHAPA (MapajuieIbHO U NEPIEHANKYISIPHO OCH),
CeueHUs1 KOHyca (mapasulebHble OCHOBAHHUIO U MIPOXOAIINE YEPE3 BEPIINHY), CEUECHUS 1apa, METObl IOCTPOCHUS CEUCHUIA:
METOJ CJIEA0B, METOJI BHYTPEHHETO NIPOCKTUPOBAHUSA, METO/ IIEPEHOCA CEKYIIEN IIIIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTtBe. Onepanuu Haja BEKTOpamMHu. BekTopHoe yMHOXKEHHE BEKTOpOB. CBOMCTBA BEKTOPHOTO
ymHOXeHUs. [IpsamoyronbHas cucreMa KoopauHaT B poctpaHcTe. KoopauHatel BekTopa. Pasnoxkenne BekTopa mo 6asucy.
KoopnHaTHO-BEKTOPHBIA METO PY PELIEHUH T€OMETPUUYECKHX 3a/1a4.

JIBUKeHMs1 B IPOCTPAHCTBE

JBuxenuss mpoctpancTtBa. OtoOpaxenus. J[BukeHuss m paBeHCTBO Quryp. OOmue cBoiicTBa ABWXKEHUH. Bujbl
INBWKECHUMN: NapaJUIeIbHBIA NEPEHOC, LEHTPAJIBbHAS CUMMETpHUSA, 3€pKajbHas CHUMMETPHS, IOBOPOT BOKPYT NPSMOM.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Ditnepa.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUS YYEBHOI'O KYPCA «'EOMETPUS» (YIJIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOY4YaIOIIETrocsi KaKk aKTHUBHOTO U OTBETCTBEHHOTO YJ€HA POCCHICKOTO
oOl1IecTBa, MPEJCTABICHUE O MAaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA DPAa3IUYHBIX CTPYKTYp, SIBICHHM, MpOLEIYp
rpaXIaHCKOro oOlecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE B3aUMOJECHCTBOBATh C COIIMAJIBHBIMU HHCTUTyTaMU B
COOTBETCTBHUH C UX QYHKIMSIMU U HA3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW HMJIEHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOAILIEMY POCCUUCKOU
MaTE€MAaTHUKH, [ICHHOCTHOE OTHOIIEHHE K JOCTUKEHUSM POCCHUMCKUX MATEMaTHUKOB U POCCUUCKOW MAaTeMaTUYECKOW IIKOJIbI,
MCIIOJIb30BAaHUE ATUX JOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTYXOBHBIX LEHHOCTEH POCCHUHCKOTO Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, 3TUYECKOTO
MOBEJIEHUS, CBA3AHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHIKEHUI HAYKH U JIEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYasi 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEN, OOBEKTOB, 3a/1a4, pEIICHUH,
paccy X IeHu, BOCIPUUMUYHUBOCTh K MAaTEMATUUECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOpMHUPOBAHHOCTh YMEHHUSI NMPUMEHSATh MaTEMaTUYECKHE 3HAHUS B MHTEpecax 3J0pOBOro M 0Oe30MacHoro obpasa
’KU3HU, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 3JI0POBBIO (370POBOE MHUTAHKE, COATTAHCUPOBAHHBIN PEXXHUM 3aHATUNA U OTABIXA,
peryisipHas (Qu3nyeckas aKTHBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHHE IMPU 3AHATHUAX CIIOPTHBHO-030POBUTEIHLHOM
NEeSITETbHOCTDIO;



6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYIy, OCO3HAaHWE IIEHHOCTH TPYAOTIOOWsS, WHTEpPEC K pas3audHbiM chepam mpodeccHoHaTbHON
JESTEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €€ NPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyrieit
npodeccu U peanu3oBBIBATH COOCTBEHHBIE >KM3HEHHBIC IUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTEMaTHYECKOMY
o0pa3oBaHMI0 W CaMOOOpPA30BaHHWIO HAa MPOTHKCHUM BCEM JKW3HW, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUH
MPAKTUYECKUX 3a]1a4 MAaTeMaTHIECKOW HAMPaBICHHOCTH;

7) 3K0JI0OrHYeCcKOoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOM KYJIbTYpbl, NMOHMMAHUE BIUSHUA COIMATBHO-DKOHOMHUYECKHX IIPOILIECCOB Ha
COCTOSIHUE TIPUPOJIHON U COLIMAIBHOM CpeJIbl, 0OCO3HAHME TJIO0ATLHOTO XapakTepa dKOJOTUYECKUX MPoOIeM, OpUEHTAIUS Ha
MPUMEHEHNE MAaTeMaTHYEeCKUX 3HAHWM IS PEIICHHs 3a/1ad B 00JIACTH OKPYKAIOIIEH Cpeibl, TUIAHUPOBAHUE MOCTYIIKOB H
OIICHKH WX BO3MOJKHBIX ITOCEACTBUH IS OKPYKAIOIICH CPEIbI;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOM
MPaKTUKH, MTOHUMAaHKE MAaTEMAaTUYECKON HAyKU KaK c(hepbl 4eTOBEUECKOM JAEATEIBHOCTH, STAMOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUTSL Pa3BUTHSI ITUBWIM3AIMK, OBJIAJICHUC SI3bIKOM MAaTEMAaTHKA M MaTEMaTHYECKON KYJIbTypOH KakK CpPEICTBOM ITO3HAHUS
MHpPa, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO U UCCIIEI0BATEILCKYIO IEATCILHOCTh MHANBUAYATLHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble J1oruueckue qeMCTBUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPHU3HAKH MATEMAaTHUYECKUX OOBEKTOB, MOHATHM, OTHOIICHUN MEXTY
MOHATUSIMH, (HOPMYJIMPOBATH ONPEICTICHUS MOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUA, OCHOBAHUS
JU1s1 0000IIICHUS M CpaBHEHHUS, KPUTSPHH TIPOBOJIMMOTO aHAJIN3a,

BOCIIPUHUMATh, (OPMYJIIMPOBATH U TPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE W OTPHIIATEIIbHBIC, €IUHUYHBIC,
YacTHBIE U 00I1II1e, YCIOBHBIE;



BBISIBIIATh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHUBOpEUUs B (pakTax, MaHHBIX, HAOIIOICHUAX U
YTBEPXKACHUSX, PEJIAraTh KPUTEPUU JJIS1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

JIeN1aTh BBIBOJIBI C UCIIOJIL30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKJIIOUECHUH, YMO3aKJIFOUEHUM
10 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENILHO JJOKAa3aTEIbCTBA MATEMAaTUYECKUX YTBEPAKACHUMN (IIPSMbIEC U OT TPOTUBHOTO), BHICTPAUBAaTh
apryMEHTAITUIO, TPUBOJANTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBEIOMpPATh CIOCOO perieHus y4eOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapHaHTOB pEIICHHs, BbIOMpaTh Hambosee
MOAXOIAIINNA ¢ YIETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHER).

ba3oBble ncciaenoBarejabCKHue 1eCTBUA:

HCIIOJB30BaTh BOMPOCHI KaK MCCJIEAOBATEIbCKUI WHCTPYMEHT MO3HAHUS, (GOPMYJIUPOBATH BOMPOCHI, (PUKCHPYIOIIHE
MIPOTUBOPEYHE, MPOOIEMY, YCTaHABIMBAThL KICKOMOE U JaHHOE, (JOPMUPOBATH TUIOTE3Yy, apTyMEHTUPOBATH CBOIO MO3UIIHIO,
MHECHHUE;

IPOBOJIUTh CAMOCTOSITEJIbHO CIIAHUPOBAHHBIM 3KCIIEPUMEHT, MCCIIEJOBaHUE I10 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTH4IeCKOro 00ObeKTa, ABJICHUSI, MPOIIecca, BBISIBJICHHUIO 3aBUCUMOCTEH MKy 00bEKTaMH, SIBJCHUSIMH, IIPOLIECCaMU;

CaMOCTOSITENIbHO (hOpMYTUPOBATH OOOOIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIICI0BAHUS,
OIICHUBATh JJOCTOBEPHOCThH MOJYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U O0OOIIICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOIECCA, & TAKXKE BBIABUTaTh MNPEIIOJIOKEHUS O €ro Pa3BUTHUU B HOBBIX
YCJIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH AeUIINTHI MHPOPMAIUH, JaHHBIX, HEOOXOUMBIX ISl OTBETA Ha BOMPOC U JJISI PEILICHUS 3a]1auu;

BBIOMpaTh UHGOPMAIIHIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH
HH(pOPMAITHIO PA3IMYHBIX BUJIOB U (POPM IPEICTABIICHHUS;

CTPYKTYPHUPOBATh HHPOPMAIIUIO, MPEJCTABIATE €€ B PA3IMYHBIX (OpMax, HILTIOCTPUPOBATH rpadUUIeCcKu;

OIIEHUBATh HAJEKHOCTh HH(POPMAIIMH TIO CAMOCTOSITEIBLHO CHOPMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKkaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA



Oo01menue:

BOCIPUHUMATH U (POPMYITUPOBATH CYKIACHHS B COOTBETCTBHHU C YCIOBHIMH U LIETSIMHU OOIIECHHUS, ICHO, TOYHO, TPaMOTHO
BBIPOKATh CBOIO TOYKY 3pPCHUS B YCTHBIX W IMHMCHbMEHHBIX TEKCTaX, JaBaTh IOSCHCHHUS IO XOJy PCIICHHS 3aJ1ayH,
KOMMEHTHPOBATh TOJyYCHHBIN Pe3yJIbTaT;

B X0J1¢ 00CYXICHUS 3a71aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOi TEMBI, TPOOJIEMBI, pEIITacMOU 3a1a9d, BEICKa3bIBATh
nacnu, HaLCJIICHHBbIC Ha ITOUCK pGIJ_IeHI/IH, COIIOCTABJIITH CBOU CYH(I[CHI/IH C Cy)KI[eHI/IﬂMI/I I[pyrI/IX y‘-IaCTHI/IKOB JAuaiiora,
OoOHapyXUBaTh Pa3IU4KME U CXOACTBO MO3UIIHIA, B KOPPEKTHOH Gopme GopMyIupOBaTh Pa3HOTIACHS, CBOM BO3PAXKCHHS;

IPEACTaBIISATh PE3YJIbTAThl PEIICHHUS 3a7avM, JKCIEPUMEHTa, HCCJCAOBAaHHUS, IPOCKTa, CaMOCTOSTEILHO BBIOMPATH
dbopmMar BBICTYIUICHUS ¢ YIETOM 3aJ1au MPE3CHTAIMA U OCOOCHHOCTEH ayIMTOPUH.

PeryasiTuBHbIE YHUBepCAJbHbIE y4eOHbIE JeiicCTBUS

Camoopranuzamnus:

COCTABJISITh IUIAH, QJITOPUTM PEIICHHs 3a7add, BBHIOMPATh CIOCOO pEIICHUS C y4E€TOM HUMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIHOHAJIbLHBI HHTEJJIEKT:

BJIa/ICTh HABBIKAMU MMO3HABATEIILHON PeIICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX JIEUCTBUIM U MBICIUTEIIBHBIX MPOIECCOB,
WX PE3yJIbTaTOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS TMpoliecca W pe3ybTaTa PEIICHHs MaTeMaTUYeCKOn
3a/1auu;

MIPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUH 3a71a9d, BHOCUTh KOPPEKTUBBI B ICATCILHOCTh HA
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OIMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa M WM YCJIOBHUSAM, OOBSCHATh MPUYMHBI JOCTHKCHHS] WA HEJOCTKCHUS
PE3YNBTATOB JIEATEILHOCTH, HAXOAUTH OITHOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHUMAaTh W HCIIOJIB30BaTh MPEUMYIECTBA KOMAHAHOW M WHIWBHAYaJIbHOW paObOTHI NMPH PEIICHUHM YYCOHBIX 3ajad,
MPUHUMATH 11€JIb COBMECTHOM JIESITEIbHOCTH, TUNIAHUPOBATh OPTAaHU3AIMIO COBMECTHOM PabOThI, pacipeesiTh BUILI padoT,
JIOTOBApPUBATHCA, 00CYKIAaTh MPOIIECC U Pe3yIbTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;



y4acTBOBaTh B TPYMIOBBIX opmax paboThl (00CYkAeHUS, OOMEH MHEHH, «MO3TOBbIE IITYPMbI» U UHBIE), BBHITIOIHATH
CBOIO YaCTh PaOOTHI M KOOPIUHUPOBATH CBOM JICHCTBUS C IPYTUMU YJICHAMH KOMAaH/Ibl, OILICHUBATh KAYE€CTBO CBOETO BKJIAJa B
001U IPOIYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TMOHATHUAMH CTEPEOMETPUM TIPU pEUIeHUWH 337a4 W MPOBEJECHUU
MaTEeMaTUYECKHUX PACCYX ICHUM;

IPUMEHATh AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX IIPHU PELICHUU T€OMETPUYECKUX 3a1a4;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U
ITOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATH MOHATHUAMH, CBSI3aHHBIMU C YIJIaMd B IPOCTPAHCTBE: MEXKIY MPSMBIMU B MPOCTPAHCTBE,
MEK1y IPSIMOM U IIJIOCKOCTBIO;

CBOOO/IHO ONEPUPOBAThH MOHATUSAMH, CBA3aHHBIMH C MHOTOTpaHHUKaMU;

cBOOO/IHO pacrno3HaBaThb OCHOBHBIE BUAbl MHOTOIPAaHHUKOB (IIpU3Ma, TUpaMua, IpsIMOYTOJIbHBIN Napasuieienumne],
Ky0);

KJIACCU(PUIIMPOBATH MHOTOTPAaHHUKHU, BEIOMPAs OCHOBAHUS ISl KIIAaCCU(PUKALIMH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTHIO;

BBIMOJIHATh MapajjieibHOE, IIEHTPAIbHOE M OPTOrOHAJIbHOE MPOEKTHpPOBaHHWE (UTYp Ha IJIOCKOCTb, BBIIOJIHSTH
n300pakeHust GUTYp Ha TIOCKOCTH;

CTPOUTh CEUYEHUSI MHOTOIPAHHMKOB PAa3IMYHBIMA METOAAMH, BBIMOJHATH (BBIHOCHBIC) IUIOCKME YEpPTEXKH U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYMCIIATH TUIOIIAM IOBEPXHOCTEW MHOTOTPAaHHUKOB (IIPU3Ma, MHUPAMUA), FTEOMETPUUECKUX TENl ¢ MPUMEHEHUEM

popmy;



CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U MJIOCKOCTh CAMMETPHH, IIEHTP, OCh U
MJIOCKOCTh CAHMMETPHUH (PUTYPHI;

CBOOO/THO OTIEpHUPOBATH MOHATHUSAMU, COOTBETCTBYIOIIIUMHU BEKTOpPaM U KOOpPAMHATAM B POCTPAHCTRE;

BBITIOJIHSThH JEUCTBUS HAJl BEKTOPAMU;

pelare 3aJadyd Ha JO0Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHWN M HAXOXKJICHUE T€OMETPUUYECKUX BEIIWYUH,
MPUMEHAST M3BECTHBIE METOAbl NPH PEIIEHWH MaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO M BBICOKOTO YPOBHA
CJIOKHOCTH;

IPUMEHATh MPOCTEUIINE TPOTPAMMHBIE CPEIACTBA U JJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IPU PELHICHUU
CTEPEOMETPUYECKHX 3a/1a4;

M3BJIEKaTh, MPE0OPa30BbIBATh U UHTEPIPETUPOBATH UHPOPMAIUIO O MPOCTPAHCTBEHHBIX FEOMETPUYECKUX (PUrypax,
MPEJICTABICHHYIO HA YEPTEXKaX U PUCYHKAX;

IIPUMECHSATh ITOJYYEHHBIC 3HAHUS Ha MNPAKTHUKE: CPAaBHUBATh M AHAIMU3UPOBATH PEAIbHBIC CUTyalluHd, MPUMEHSITH
W3Y4YEHHBIC TIOHSATHS B MPOIIECCE MOMCKA PEIICHUS MaTeMaTHYecKu c(hOpMYIUPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh
pEaJIbHBIC CUTYAllMU Ha SA3bIKE T€OMETPUH, UCCIICA0BATH TOCTPOCHHBIE MOJIEJIN C UCITOJIb30BAHUEM N€OMETPUUECCKUX
MOHATHUMN U TEOpEM, amrapara ajareopsl, periaTh MPaKTUYECKUE 3a]1a4H, CBSI3aHHBIE C HAXO0XKICHUEM T€OMETPUUYECKUX
BEJIMUMH,

UMETh TIPEACTaBIICHUS 00 OCHOBHBIX JTalax pPa3BUTHS I€OMETPUM KAaK COCTaBHOM yacTh (yHIaMEHTAa Pa3BUTHUS
TEXHOJIOTUH.

K xonmy 11 kaacca oOyyaromuiicss HAy4uTCs:

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBI3AHHBIMU C HUIMHAPUYECKON, KOHUYECKON U CPEepUUECKO MOBEPXHOCTIMH,
OOBSACHSTH CIIOCOOBI OJTYUESHHUS;

OTIepUPOBAThH MOHATUSMU, CBA3aHHBIMH C TEJIaMH BpAIICHUS: IUIMHIPOM, KOHYCOM, c(hepoil u mapowm;
pacro3HaBaTh Teja BpalleHus (UIMHIP, KOHYC, cdepa U map) U 00bIACHATh CIOCOOBI OTYyUYEHUS TeJl BpalleHus;
KJ1accU(UIIMPOBATH B3aUMHOE PACIOOkKeHUe c(hephl U MIOCKOCTH;

BBIUMCIIATh BEJIMYMHBI 3JE€MEHTOB MHOTOIPDAaHHMKOB W TeNl BpalleHus, OObEMBI U IUIOIIAIMA TOBEPXHOCTEU
MHOTOTPaHHHUKOB U TEJ BPAIIEHHsI, FEOMETPUUYECKUX TEJI C MPUMEHEHHEM (popmyT;



CBOOOJTHO OMNEPUPOBATH TOHATUSMHU, CBS3AaHHBIMA C KOMOWHAITUSIMA T BpalieHUS W MHOTOTPAaHHUKOB:
MHOTOTPAaHHHK, BIUCAHHBIA B chepy W OMMCAHHBIN OKOJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WU TEJO
BpaIICHUS;

BBIYKCIIATh COOTHOLIECHUSI MEXKIY TIJIOMIAIIMU MOBEPXHOCTEN U 00bEMaMHU MOAOOHBIX TENT;

n300pakaTh M3ydaembie (DUTYpHI, BBITIOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKHU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bum cBepXy, COOKY, CHU3Y, CTPOUTh CEUCHUS TN BPAICHUS;

W3BJICKATh, HHTEPIIPETUPOBATH U MPEOOPa30BBIBATh HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYypax,
PEACTABICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpallui HaJl BEKTOPAMHU;

3a/1aBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJMHAT;

pemaTh reOMETPUYECKUE 3aa4l Ha BBIUKUCICHHUE YTII0B MEXIY MPSAMBIMHU U MIIOCKOCTSIMU, BBIYUCICHUE PACCTOSTHUN
OT TOYKH JIO IJIOCKOCTH, B LI€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/IA TIPU PEILICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JIBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUYKEHU;
BBINIOJHATh M300pa)KEHUS] MHOTOIPAHHUKOB M TEJI BpallleHUs MpU TMapauieIbHOM MEPEeHOoCce, IEeHTPabHON
CUMMETPUH, 3€pKAIBHOM CUMMETPHUH, TIPU TOBOPOTE BOKPYT MPSMOM, MpeoOpa3oBaHus MOA00us;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJI BPAIIEHUS: CEUEHUS MUINHAPaA (MapaJljieIbHO U MEPIEHANKYIISIPHO OCH),
CEUYeHHS KOHYca (MapajuieIbHbIe OCHOBAHUIO U MPOXOSAIINE Yepe3 BEPIINHY), CEUCHHSI 11apa;

HCTIOJIB30BaTh METO/IbI TOCTPOCHUS CEYEHUI: METO/I CJIEI0B, METO/I BHYTPEHHETO MPOSKTUPOBAHUS, METO/I IEPEHOCa
CEKYIIIEH TIOCKOCTH;

JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKICHHUS;

MIPUMEHSTh TeOMETpUIeCcKre (aKThl IJIs1 PEIICHUs CTEPEOMETPUICCKUX 3aad, MPE/IIOIaraloiuXx HECKOJIBKO 1aroB
pEIIeHMS, €CII YCIIOBUS MPUMEHEHUS 3a/1aHbl B SBHOW U HESIBHOU (popme;

peniaTth 3a7a4M Ha JI0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHUHN U HAXO0XKJICHUE T€OMETPUUCCKUX BEJIUYUH;
NPUMEHSITh  TPOTPAaMMHBIE  CPEACTBA U DJICKTPOHHO-KOMMYHUKAIIMOHHBIE  CHUCTEMBI  TIPU  PEIICHUU
CTEPEOMETPUYECKHX 3a/1ay;



MPUMEHATH IOJIYyYECHHBIC 3HAHHS HA MPAKTHKE: CPAaBHUBAThH, AHAJIM3WPOBATh W OLECHUBATH PEAJbHbIC CHUTYalWH,
NPUMEHATh HW3YyYECHHBIC TIOHSTUSA, TEOPEMBI, CBOWCTBA B IIPOLECCE IIOMCKA pEIICHUS MaTEeMaTUYECKU
chopMynHpoOBaHHON TIPOOJIEMbl, MOJEIUPOBATh peajibHble CHUTYallMd Ha S3bIKE TE€OMETPHUH, HCCIIEI0BaTh
MIOCTPOCHHBIE MOJEIH C MCIOJIb30BAaHHMEM T'€OMETPHUUYECKUX TOHATHW M TEOpeM, almapara ajareOpbl, periaTh
MPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAXO0XKICHUEM F€OMETPUUECKUX BEJINYNH;

MMETh TIPEJICTABIICHUs 00 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUM KaK COCTaBHOM YacTh (yHIAMEHTA Pa3BUTHS
TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanyectBo yacos
Jlj;-)n HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Beero Kontpoabhbie  [IpakTudeckue
padoThI padoThI

1 BBenenue B crepeomMeTpuio 23
2 Bsaumnoe pacronoxeHnue npsMbIx B IPOCTPAHCTBE 6
3 [MapannenbHOCTh NPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U MIIOCKOCTEN B IPOCTPAHCTBE 25
3) VYribl U paccTosTHUS 16
6 MHororpaHHUKH 7
7 BekTops! B mpocTpaHcTBE 12
8 [ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allusl 3HAHUH 5

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0




11 KJIACC

KosauyecTBo 4acoB
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Beero Kontpoabusie  IlpakTuuyeckue
padoThI padoTsbI
1 AHanuThueckasi reoMeTpus 7 1
2 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 10 1
3 O0BEM MHOTOTpaHHUKA 14 1
4 Temna BpameHus 15 1
3) [Tnouiaay moBepxXHOCTU U OOBEMBI KPYIJIBIX TEI 9 1
6 JIBYOKCHUS 3 1
7 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTU3allNs 3HAHUN 10 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 64 8 0










