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Ha YPOBEHb _CpEIHero o0miero oopazoBaHus




HOACHUTEJBHASA 3AIIMCKA

['eomeTpus ABISETCS OMHUM M3 0a30BBIX KYpPCOB Ha YpOBHE CpEIHEro o0IIero oOpa3oBaHMs, TaK KaKk 0OECIIeUYMBACT
BO3MOYKHOCTh M3YYCHHS NHUCIHIUIMH E€CTECTBCHHO-HAYYHOW HAIMpPaBICHHOCTH W TIPEJAMETOB TyMaHUTApPHOTO IIHUKIIA.
[TockoMBbKY JIOTHYECKOE MBIIUICHUE, (OPMUPYEMOE MPU HU3YYCHUH OOYYAIONIMMHUCS TOHSITHHHBIX OCHOB T€OMETPHH, TPHU
JI0KA3aTeIbCTBE TEOPEM M IMOCTPOCHUU IETIOYKH JIOTHYCCKUX YTBEPKACHUHN MPU PEIICHUH T'€OMETPUUCCKHX 3a/1ad, YMCHHE
BBIJIBUTATh M OMPOBEPTaTh TMUIIOTE3bI HETIOCPEICTBEHHO UCITOJIB3YIOTCS MPU PEIICHUH 3a7a9 eCTECTBEHHO-HAYYHOTO IIUKJIA, B
JaCTHOCTH (PH3UYECKHX 3a]1ad.

Ilens ocBOeHMsI MporpaMMbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJaEHHOM YpPOBHE — pa3BUTHE HHIWBHIYaTbHBIX
CIIOCOOHOCTEW OOydYaromMXCs MPU U3YYCHUH TEOMETPHH, KaK COCTaBIISIONICH MpeaMeTHOW obmactu «MaremaTtnka u
uH(popMaTHKa» yepe3 OoOecredYeHHe BO3MOMXHOCTH MPHOOPETEHHS W HCIOJIb30BaHUS 0oJiee TIIYOOKHX T'€OMETPUUYECKUX
3HAHUM W JNEUCTBUH, CHEeNU(PUUHBIX TE€OMETPUU, U HEOOXOJMMBIX JUIsl YCHEIIHOro NpodeccuoHaIbHOTO 00pa3oBaHUS,
CBSI3aHHOTO C MCTOJIb30BAHUEM MAaTEMaTHKHU.

[IpuopuTeTHEIMU 3aJadaMH Kypca T€OMETPUU Ha yriayOJ€HHOM YpOBHE, PACIIUPSIONMIAMH W YCHIMBAIOIMIAMH KYpPC
0a30BOr0 YPOBHSI, SIBJISIOTCS:

pacHIMpeHue MpeCTaBiICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KyJIbTYpbl U (DOPMUPOBAHUE OCO3HAHUS B3aHMMOCBSI3H
T€OMETPHUU C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (HUTypax KaKk O BaXKHEHUIINX MaTEMaTHYECKHUX MOJEIAX,
MTO3BOJISIONINX OIKCHIBATh M M3ydYaTh Pa3HbIC SIBJICHUS OKPYXKAIONIErOo MHUpa, 3HAHWE MOHATUWHOTO ammapara o pasaeny
«CtepeomeTpus yaeOHOTO Kypca T€OMETPHH;

dbopMHpoBaHWE yMEHUS BIAJACTh OCHOBHBIMH TIOHATHUSIMH O TPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMHU
CBOMCTBaMHU, 3HaHUE TeopeM, POPMYJI U YMEHHUE UX MIPUMEHSATh, YMECHHSI IOKA3bIBATh TEOPEMBbI I HAXOJUTh HECTaHIAPTHHIC
CrocoObI penieHus 3a1ady;

dbopMHpOBaHHE YMEHHS PACIlO3HABATh HA YepTEk,aX, MOACISIX M B PEaTbHOM MHUPE MHOTOTPAHHUKH W Tella BPaIlCHHS,
KOHCTPYHPOBATh TEOMETPUIECKUE MOJICIIN;



¢dbopMHupOBaHKE MOHUMAHHSI BO3MOXXHOCTH aKCMOMAaTUYECKOTO MOCTPOCHHSI MAaTEMaTUYECKUX TEOpHi, (hOpMHUpPOBaHUE
MMOHUMAaHUS POJIM AKCHOMATHKH MPHU TTPOBEICHUH PACCYKICHUN;

dbopMHpoBaHrE YMEHUS BIAJAETh METOJIaMHU JJOKA3aTENIbCTB U aJTOPUTMOB PELICHUS, YMEHUS UX IPUMEHATb, TPOBOIUTH
JI0Ka3aTeNIbHbIE PACCYXKACHUS B XOJIe€ PEIICHUS CTEPEOMETPUYECKUX 3ajad M 3a7a4 C MPAKTHUYECKUM COJECpKAHUEM,
(dbopMHupoOBaHKE MPEACTABICHUS 0 HEOOXOIUMOCTH JOKA3aTeIbCTB MPYU 0OOCHOBAHUH MATEMATHUYECCKUX YTBEPKACHUN M POIIH
AKCMOMATHKH B TIPOBEJICHUH JCTYKTHBHBIX PACCYXKICHUMH;

pPa3BUTHE M COBEPIICHCTBOBAHWE HMHTEIICKTYAIBHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00YyYaromuxcs, MO3HABATEILHOM
aKTUBHOCTHU, UCCJIEIOBATENLCKUX YMEHUN, KpUTUYHOCTH MBIIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (YHKIIMOHAIBLHOM T'pPaMOTHOCTH, PEJIEBAHTHONW TE€OMETPUHM: YMEHHMsI paclio3HaBaTh MPOSBICHUS
TCOMETPUUICCKUX TOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B PEANbHBIX JKM3HEHHBIX CHUTYAIlUSAX M TPU U3YyUYCHUU IPYTUX
y49eOHBIX TIPEIMETOB, MTPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOICTTUPOBAHMS PEATBHBIX CUTYAIIHHA, HCCIICIOBAHUS
MOCTPOEHHBIX MOJIeNIeH, HHTEPIPETALUU MTOJTYYCHHBIX PE3yJIbTATOB.

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

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHHE «yMETh ONEPUPOBATH MOHITUSIMUY», PEIIEBAHTHBIMA T'€OMETPUHU Ha
yriyonéaHoMm ypoBHe obOydenus B 10—11 kmaccax, OTHOCHTCS KO BCEM COJEpKaTeIbHBIM JMHHUAM Y4eOHOTO Kypca, a
(dbopMHUpOBaHUE JIOTUYECKUX YMEHUN pachpeneisieTcss He TOJIbKO MO COJEPKATEeNIbHBIM JUHUSM, HO M TIO TOJaM OOyYEHHS.
Copepxxanne 00pa3oBaHUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yiabTaTam ocBoeHHsi DenepanbHOil paboyeil mporpammel,
pacnpenenéHHbIM 10 ToaM OOyYeHHS, CTPYKTYPHPOBAHO TaKuM oOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUITAATEHBIM
BompocaM oOydaromuecss 00paliaguch HEOJHOKPATHO. JTO TIO3BOJISIET OpPraHW30BaTh OBJIAJCHHE TE€OMETPUUCCKUMU
MOHSATUSMUA W HABBIKAMH TIOCJIEIOBATEIbHO U TIOCTYINATEIbHO, C COOJIIOJICHUEM MPUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHMS BKJIIOYATh B OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEICTABICHUN OO0YJYaIOIIUXCs, pacupsisa U yriryouss e€, oopa3ys
MIPOYHBIC MHO)KECTBCHHBIC CBSI3H.

[lepexon K U3y4CHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MTO3BOJISIET:



co3aath ycioBus it auddepeHnranud oO0ydeHus, MOCTPOCHHS WHIAUBUAYATIbHBIX 0Opa30BaTENbHBIX IPOrpamM,
o0ecneunThb yriryOol€HHOEe U3yuyeHIe TeOMETPUH KaK COCTaBIstoIel yueOHoro npeamera «MaremaTukay;

HOJATOTOBUTh OOYYAIOIIMXCS K MPOJOIDKCHHIO HM3Y4YeHHS MaTeMaTHKH C Y4€ToM BbIOOpa Oynaymiedt mpodeccuw,
o0ecreynBasi MPeeMCTBEHHOCTh MEXIY OOIIUM U MPO(GEeCCHOHATEHBIM 00pa30BaHUEM.

Ha usydenne yuebHoro kypca «l'eometpusi» Ha yriayOonéHHoMm ypoBHe oTBoauTcst 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 TOHATHS CcTepeoMeTpuu. Touka, mpsMas, MIOCKOCTh, MpocTpaHCTBO. [loHsTHE 00 akcMOMaTHYECKOM
IIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3anmHO€e pacnonokeHue NMpsMBIX B IIPOCTPAHCTBE: NEPECEKAIOIINECS, NTapAUICIIbHBIE U CKPEIIMBAOIIMECS MPSAMBIE.
[Ipu3Haku ckpemumBarommxcs npsAMbIX. [TapamienbHOCTh MPAMBIX U TIOCKOCTEN B MPOCTPAHCTBE: MapajuielIbHbIE PSMbIC B
IIPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX MNPSAMBIX, MAPaJUICIIBHOCTh IPSMOW M IUIOCKOCTH. [lapaiuiesnibHOE M LEHTpaIbHOE
MPOEKTUpOBaHKE, M300pakeHne QGuryp. OCHOBHBbIE CBOMCTBa MapajuieIbHOTO MNpoeKThupoBaHusi. M3o0paxenue Quryp B
[TapaJuIeIbHOW IPOEKINH. YTIIbI C COHAIIPABICHHBIMA CTOPOHAMM, YTOJI MEXIY IMPSIMBIMU B ITpocTpaHcTBe. [lapamiensHOCT
MJIOCKOCTEH: mapajuiesibHble MII0CKOCTH, CBOMCTBA MapajulelibHbIX MIockocTel. [Ipocreiimue npocTpaHCTBEHHbIE (PUTYphI Ha
IJIOCKOCTHU: TETPAdIP, NapaJLICIICIUIIE T, TOCTPOCHUE CEYEHUN.

[lepnieHAUKYISAPHOCTD NPSIMOU U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MIPAMBIE B IIPOCTPAHCTBE, NIPSMBIE NApaJUICIbHbIEC U
MEPIEHAUKYJISIDHBIE K IUIOCKOCTH, MPU3HAK MEPHEHAUKYJISPHOCTH MNPSIMOM U IUIOCKOCTH, TEOpemMa O NpsSMOU
MEePNEHAUKYIISIPHON IOCKOCTU. OPTOTOHAIBHOE MPOEKTUPOBaHUE. [leprneHaAnKyJIIsIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 10
MJIOCKOCTH, PACCTOSIHUE OT NPSIMOM A0 TUIOCKOCTH, MPOEKUHs (PUTYphl HA TJIOCKOCTh. [leprneHauKyasspHOCTh MIOCKOCTEM:
MIPU3HAK MEPIIEHAUKYJIIPHOCTH ABYX INIOCKOCTEN. Teopema o TpEX MepHeHauKysipax.

VYTrabl B IPOCTPAHCTBE: YroJl MEXAY IPSMOU U IJIOCKOCTBIO, ABYTPAHHBIM YIOJI, JIMHEWHBIM YroJl JBYTPAHHOTO YIJa.
TpéxrpanHblii 1 MHOrOrpaHHble yribl. CBOMCTBA IUIOCKUX YIJIOB MHOTOTpaHHOro yria. CBOMCTBA IUIOCKUX W 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 TIONHAs TOBEPXHOCTh TMpu3Mbl. [lapamnenenumnen, NPSIMOYTrONbHBIA TMapaUieJenunes]; W €ro CBOMCTBA.
Kparuaiiime nmyTu Ha MOBEpXHOCTH MHOTOrpaHHuKa. Teopema Ditnepa. [Ipoctpancreennas teopema [ludaropa. [upamuaa:



N-yrojpHas MUpaMuia, MpaBWiIbHAsA U yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX T'paHel MPaBUILHOW MUPAMU/IBL.
[IpaBuiibHBIE MHOTOTPAHHUKH: IIPAaBWIIbHAS IIPpU3Ma W IPAaBWIbHAS INHMPAMHJA, IPABWIbHAS TPEYroJIbHAs NUpamMuia M
paBUIBHBINA TeTpasap, KyO. [IpencraBienne o nmpaBUiIbHbIX MHOIOIPAHHUKAX: OKTa3p, JOJAEKASAP U UKOCASP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yriel. [lnomaas GOKOBOW NMOBEPXHOCTH M IOJIHOM
MOBEPXHOCTU MPAMOW MPHU3MBI, IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOM IMOBEPXHOCTH NpsiMOi mpusmbl. [linomians
OOKOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUILHON MUPAMUIbI, TEOpPEMa O IJIOU[AAN YCEUEHHOU MUPAMHUIBI.

CummeTpust B IPOCTPAHCTBE. DJIEMEHTBl CUMMETPHHM IMPaBUIbHBIX MHOTOTpaHHUKOB. CHMMETpHsS B NPaBHUIBHOM
MHOTOI'PaHHHKE: CUMMETPUS NapaJIJIeJICIINIIEe1a, CAMMETPHUS IPABUIIBHBIX IIPU3M, CHMMETPUS IIPaBUIIbHOW ITUPAMU/IBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI KOJUIMHEAPHBIE,
COHAITPABJICHHBIE U IIPOTUBOMOJIOKHO HAIIPABIICHHBIE BEKTOPBL. PABEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMHU: CIOKEHHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4ucio. CBOWMCTBA CIOKEHHS BEKTOPOB.
CBoiicTBa yMHOKEHMsI BEKTOpa Ha uucio. IloHsaTue komruianapHele BEKTOpbI. [Ipu3HaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapaienenurena. TeopeMa O pasiIoKEHUHM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTtopaM. [IpsmoyrosbHas
cUcTeMa KOOpAUHAT B npocTpaHcTBe. KoopanHaTel BekTopa. CBsA3b MEXAY KOOPAUHATAMU BEKTOPAa U KOOPAUHATAMH TOYEK.
Yron mexny Bektopamu. CKalIsIpHOE MPOU3BEACHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[loHsAiTHA: UWIMHIpPUYECKAsh IOBEPXHOCTb, KOHHMYECKAash IOBEPXHOCTh, cdepuueckas MOBEPXHOCTh, 00pa3zyrolue
nmoBepxHocTed. Terna BpalieHus: IWIMHIP, KOHYC, YCEUEHHBIA KOHYC, cdepa, map. BzaumHoe pacmosnoxkenue chepbl u
IJIOCKOCTH, KacaTesbHasl MIOCKOCTh K cdepe. M300paxenue Ten BpalleHHsl Ha TUIOCKOCTH. Pa3BépTka nunmMHapa U KOHYcCA.
CummeTtpus cdepsl U mapa.

O06bEM. OcHoBHBIE cBOcTBa 00BEMOB Te. TeopeMa 00 00bEME MPSAMOYTOJILHOTO MapajieJienunesa U CIeICTBUS U3
He€. O0BEM NpsAMOI U HAKJIOHHOM MPU3MBI, IUJIUHAPA, MUpaMUAbl U KoHyca. O0bEM 11apa v IapoBOT0 CETMEHTA.



KoMOunanuu Tten BpamieHuss U MHOrorpaHHMKoB. [lpu3ma, BnucaHHas B LMIUHAP, OMUCAHHAS OKOJIO IMJIMHApPA.
[lepeceuenue cepsl u mapa ¢ mwiockocTeio. Kacanue mapa u cepsl miockocTsio. [loHATHE MHOTOIpaHHUKA, OMUCAHHOTO
0K0J10 chepsl, chepbl, BHUCAHHON B MHOTOTPAHHUK WJIU TEJIO BPAILCHHUS.

[Inomanpe MOBEPXHOCTH LMIMHApA, KOHYca, muiomanb chepel u e€ uvacteil. Ilonobue B mpocrpancrtBe. OTHOIIEHHE
00BEMOB, TUIOHIael TOBepxHOCTeH moAo0HBIX ¢uryp. I[IpeobpasoBanue momodbus, romoTerus. Pernenuwe 3amad Ha
IJIOCKOCTH € HUCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne cedyeHnii MHOTOTPAaHHUKOB M TEJ BPAIlCHHs: CEYEHUSI HUIMHAPA (MapaieIbHO U MEPIEHAUKYISIPHO OCH),
CEUeHHUs1 KOHyca (apajuleIbHble OCHOBAHUIO U MTPOXOAIINE YEPE3 BEPIINHY), CEUCHUS 11apa, METObI IOCTPOCHUS CEUEHUIA:
METOJ CJIEA0B, METOJI BHYTPEHHETO NIPOCKTUPOBAHUSA, METO/ IIEPEHOCA CEKYIIEN IIIIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepanuu Haja BEKTOpamHu. BekTopHOoe yMHOXKEHHE BEKTOpOB. (CBOMCTBA BEKTOPHOTO
ymHOXeHUs. [IpsamoyronbHas cucreMa KoopauHaT B npoctpaHcTBe. KoopanHatel Bektopa. Pasnoxenue Bekropa 1o 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
INBWKECHUM: TNapajuleJbHBIA IIEPEHOC, LEHTPAJIbHAS CUMMETpHsA, 3€pKajbHas CHMMETPHS, MOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Diinepa.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUS YYEBHOI'O KYPCA «'EOMETPUS» (YIJIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOYYaOIIErocsi KaKk aKTUBHOIO M OTBETCTBEHHOI'O YJIEHa POCCHUHCKOIO
oOIIecTBa, MPECTAaBICHUE O MAaTEMaTHYCCKUX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, TPOIEIYP
rpaXIaHCKOro oO0IecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3aUMOJEHCTBOBATh C COIMAIBLHBIMU HHCTUTyTaMU B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW HMJIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY M HACTOSILIEMY POCCHICKON
MaTeMaTUKH, [IECHHOCTHOE OTHOIICHHUE K JOCTHXKCHUSIM POCCUUCKUX MATEMATHUKOB U POCCUUCKON MaTEMaTUYE€CKOM IIKOJIbI,
HCIIOJB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHHWE JTYyXOBHBIX IIEHHOCTEW POCCHUUCKOro Hapoja, cHOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO
MOBEJICHUS, CBSA3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKHU U JAESATEIbHOCThIO YU€HOT0, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi ICTETUKY MAaTEMATUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, pEIICHUH,
paccy X IeHui, BOCIPUUMUYHUBOCTh K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(hOpPMHUPOBAHHOCTh YMEHHSI NMPUMEHSITh MaTeMaTHYeCKUE 3HAHUS B HMHTEpecax 370pOBOro M 0Oe3omacHoro odpasa
’KU3HU, OTBETCTBEHHOE OTHOIIIEHNE K CBOEMY 3JI0POBBIO (3JI0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA,
peryisipHas (Qu3nyeckas aKTHBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHHE IMPHU 3AHATHUSIX CHOPTUBHO-030POBUTEIHLHOM
NEeSITETbHOCTDIO;



6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYAOTIOOWS, WHTEpPEC K Pa3nuuHbIM cdepam TpodhecCHoHaTHLHOM
NESTEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €€ NPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymayiien
npodeccu U peann3oBBIBATH COOCTBEHHBIE >KM3HEHHBIC IUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTEMaTUYECKOMY
o0pa3oBaHMI0 W CaMOOOpPA30BaHMIO HAa MPOTSHKCHWHM BCEW JKW3HHM, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PEIICHHUH
MPAKTUYECKUX 3a]1a4 MAaTeMaTHIECKOW HAMPaBICHHOCTH;

7) 3K0JI0OrHYeCcKOoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYpbl, NMOHMMAHUE BIUSHUA COIMATBHO-?KOHOMHUYECKHX IIPOILIECCOB Ha
COCTOSIHUE TIPUPOJIHON U COLIMAIBHOM Cpejlbl, 0OCO3HAHUE TJIO0ATLHOTO XapaKTepa dKOJOTUYECKUX MPoOIeM, OpUEHTAIUS Ha
MPUMEHEHNE MAaTeMaTHYECKUX 3HAHWH ISl PEIICHHS 3a1ad B 00JIACTH OKPYXKAIOMIEH Cpelbl, TUIAHUPOBAHUE TIOCTYIKOB U
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH JIT OKPYKAIOIICH CPEIbI;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
MPaKTUKH, MTOHUMAaHKE MAaTEMAaTUYECKON HAyKU KaK c(hepbl 4eTOBEUECKOM JAEATEIBHOCTH, STAMOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUTSL Pa3BUTHS ITUBUJIM3AIMK, OBJIAJICHUE S3bIKOM MAaTEMATHKH W MATEMaTHYCCKON KyJIbTYypOH Kak CpPEICTBOM ITO3HAHMSI
MHpPa, TOTOBHOCTh OCYIIIECTBIIATH MMPOSKTHYIO U UCCIIEA0BATEIBCKYIO IEATeILHOCTh MHANBUIAYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBble J1ornueckue qeMCTBHUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIIECTBEHHbIC MPU3HAKKH MATEMAaTHUYECKUX OOBEKTOB, MOHATHUM, OTHOIIECHUNA MEXITY
MOHATUSIMH, (HOPMYJIMPOBATH ONPEICTICHUS MOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUA, OCHOBAHUS
JU1s1 000O0ITICHUS M CPaBHEHUS, KPUTSPHH IIPOBOJIMMOTO aHAIN3a,

BOCIIPHHUMATh, (POPMYJIIMPOBATH U TIPEOOPA3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIE M OTPHUIATEIbHBIC, CAMHUYHBIC,
YacTHBIE U 00I1II1e, YCIOBHBIE;



BBISIBIIATh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpeurs B (pakTax, NAaHHBIX, HAOMIOACHUSX H
YTBEPXKACHUSX, PEJIAraTh KPUTEPUU JJIS1 BBISIBIICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

JIeNIaTh BBIBOJIBI C UCITOJIb30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHUN, YMO3AKIIOUCHUI
10 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENILHO JJOKA3aTEIhCTBA MATEMATUUECKUX YTBEPKACHUH (IIPSIMbIE U OT MPOTUBHOTO), BEICTPAUBATh
apryMEHTAITUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BHIBOIBI;

BBEIOMpPATh CIOCOO perieHus y4eOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapHaHTOB pEIICHHs, BbIOMpaTh Hambosee
MOAXOSAIINN ¢ YIETOM CaMOCTOSITEILHO BBIJCICHHBIX KPUTEPHUER).

ba3oBble ncciaenoBarejabCKHue 1eCTBUA:

HCIIOJB30BaTh BOMPOCH KaK MCCIIEIOBATEILCKUIT MHCTPYMEHT IMO3HAHUS, (GOPMYJIHUPOBATH BOMPOCHI, (PUKCHPYIOIIHE
MPOTUBOPEYHE, MPOOIEMy, YCTaHABIMBATHL UICKOMOE U JJaHHOE, ((OPMUPOBATH TMIIOTE3Y, aPIYMEHTUPOBATH CBOIO MO3UIIMIO,
MHECHHUE;

IIPOBOJINTh CAMOCTOSITEJIbHO CINIAHUPOBAHHBIM 3KCIIEPUMEHT, HMCCIIEJOBaHUE II0 YCTAaHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTH4IeCKOro 00ObeKTa, ABJICHUSI, MPOIIecca, BBISIBJICHHUIO 3aBUCUMOCTEH MKy 00bEKTaMH, SIBJCHUSIMH, IIPOLIECCaMU;

CaMOCTOSITENIbHO (hOpMYTUPOBATH 000OIIEHUS U BBIBOJIBI MO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOACHUS, UCCIICI0BaHUS,
OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BEIBOJAOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOIECCA, A TAKXKE BBIJBUTaTh MPEIIOJIOKEHUS O €r0 Pa3BUTUM B HOBBIX
YCJIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH A€ULIMTHI HHPOPMAITUU, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA BOIIPOC U JJIS PELICHUs 3a/1a4u;

BBIOMpaTh UHGOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
MH(pOPMAITHIO PA3IMYHBIX BUOB U (POPM IIPECTABIICHHMS;

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

OIIEHUBATh HAJEKHOCTh HH(POPMAIIMH TIO CAMOCTOSITEIBLHO CHOPMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKkaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA



Oo01enue:

BOCIPUHUMATH U (OPMYITUPOBATH CY>KICHHS B COOTBETCTBHHU C YCIOBHIMH U LIETISIMHU OOIIECHUS, 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 O0CYKIaeMOM TEMBI, MPOOJIEMBI, pEIIIacMOU 3a1a91, BEICKa3bIBATh
nacnu, HaLCJIICHHBbIC Ha ITOUCK peIHeHI/IH, COIIOCTABJIITH CBOU CYH(I[CHI/IH C Cy)KI[eHI/IﬂMI/I I[pyrI/IX y‘-IaCTHI/IKOB JAuaiiora,
OoOHapyXUBaTh Pa3IUUKE U CXOACTBO MO3UIIHIA, B KOPPEKTHOH opme POpMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAXKCHHUS;

IPEICTABIIATh PE3yJbTAaThl PEIICHUS 3aJaud, SKCIEPHMEHTa, HCCIICIOBAaHHS, NPOEKTa, CaMOCTOSTEIbHO BBHIOMPATH
dbopmMar BBICTYIUICHUS ¢ YIETOM 3aJ1au MPE3CHTAIMA U OCOOCHHOCTEH ayIMTOPUH.

PeryasiTuBHbIe YHUBepCAJbHbIE y4eOHbIE JelCTBUS

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, SMOIMOHAJIBLHBIN HHTEJJIEKT !

BJIa/ICTh HABBIKAMU MTO3HABATEILHON PEIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUIM U MBICIUTEIIBHBIX MPOIECCOB,
WX PE3yJIbTaTOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS TMpoliecca W pe3ybTaTa PEIICHHs MaTeMaTUYeCKOn
3a/1auu;

MIPEABUACTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUM 3a7a4d, BHOCUTh KOPPEKTUBBI B ICATECILHOCTh HA
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OIMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa M M YCJIOBHUSIM, OOBSCHATh MPUYMHBI JOCTHKCHHS] WA HEJOCTHKCHUS
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 JICSITEIbHOCTH, TIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM pabOThI, pacnpeensiTh 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 4acCTh PaOOTHI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMU WIEHAMH KOMAaH/Ibl, OLICHUBATh Ka4eCTBO CBOETO BKJIaJa B
001U IPOIYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOZIHO OMEpUpPOBATh OCHOBHBIMH TMOHSTHSIMH CTEPEOMETPUM TPU PpEUICHHWH 3aJa4 U  IPOBEICHUU
MaTEeMaTUYECKHUX PACCYX ICHUM;

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

KJIaCCU(PHUIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U
ITOCKOCTEN B IPOCTPAHCTBE;

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

CBOOO/IHO ONEPUPOBAThH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

cBOOO/IHO pacrno3HaBaThb OCHOBHBIE BU/IbI MHOTOIPaHHUKOB (IIpU3Ma, TUpaMua, IpsMOYTOJIbHBIN Napasuiesenune],
Ky0);

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

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

BBIMOJHAT MapajjieibHOE, LEHTPAIbHOE M OPTOrOHAJIbHOE IMPOEKTUPOBaHHME (PUTyp HA IUIOCKOCTb, BBIMOJHATH
nU300pakeHust PUTyp Ha MIIOCKOCTH;

CTPOUTh CEUYEHUSI MHOTOIPAHHMKOB PAa3IMYHBIMA METOAAMH, BBINOJHATH (BBIHOCHBIE) IUJIOCKHE YEpPTEXKH U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYMCIIATH TUIONIAJM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MHUPAMUJA), TEOMETPUUECKUX TEJl ¢ MPUMEHEHUEM

popmy;



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

CBOOO/THO OTIEPHUPOBATH MOHATHAMHU, COOTBETCTBYIOIIIUMHU BEKTOpPaM M KOOpAMHATAM B MPOCTPAHCTBE;

BBITIOJIHSThH JEUCTBUS HAJl BEKTOPAMU;

pelare 3aJadyd Ha JO0Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHWN M HAXOXKJICHUE T€OMETPUUYECKUX BEIIWYUH,
MPUMEHAST M3BECTHBIE METOAbl NPH PEIIEHWH MAaTEMAaTUYECKHMX 3a/1a4 MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

NPUMEHATh NPOCTEUIIINE MNPOTPAMMHBIC CPEJICTBA W AJICKTPOHHO-KOMMYHHMKAIIMOHHBIC CHCTEMBlI TMPU PEIICHUHU
CTEPEOMETPUYECKHX 3a/1a4;

M3BJIEKaTh, MPEOOPa30BbIBATh U UHTEPIIPETUPOBATH UHPOPMAIIUIO O MPOCTPAHCTBEHHBIX IT€OMETPUUYECKUX (hUrypax,
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 TEOMETPHUH, UCCIEA0BATh MTOCTPOCHHBIE MOJIEN C UCIIOJIb30BAHUEM I€OMETPUUECKUX
MOHATHUMN U TEOpEM, amrapara ajareopsl, periaTh MPaKTUYECKUE 3a]1a4H, CBSI3aHHBIE C HAXO0XKICHUEM T€OMETPUUYECKUX
BEJIMUMH,

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS I€OMETPHH KaK COCTaBHON yacTh (yHIaMEHTAa Pa3BUTHUS
TEXHOJIOTUH.

K xonmy 11 kaacca oOyyaromuiicss HAy4uTCs:

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C HUIMHAPUYECKON, KOHUYECKON U cPepruecKor MOBEPXHOCTAMH,
OOBACHSTH CIIOCOOBI OJTYUEHHUS;

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 MHOTOIPAHHMKOB W TEJ BpallleHUs, O00bEMBI M IUIOHIAJAM TMOBEPXHOCTEH
MHOTOTPaHHHUKOB U TEJ BPAIIEHHsI, FEOMETPUUYECKUX TEJI C MPUMEHEHHEM (popmyT;



CBOOOJTHO OMNEPUPOBATH TOHATUSMHU, CBS3AaHHBIMA C KOMOWHAITUSIMA T BpalieHUS W MHOTOTPAaHHUKOB:
MHOTOTPAaHHHK, BIUCAHHBIA B chepy W OMMCAHHBIA OKOJIO cdeprl, chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJIO
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 MPEOOPa30BBIBAThH HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX TE€OMETPHUCCKUX (UTYypax,
IPE/ICTABIICHHYIO HA YEPTEKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpalluy HaJl BEKTOPaAMU;

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

pemaTh reOMETPUYECKUE 3aa4l Ha BBIUUCICHHUE YIII0B MEXAY MPSAMBIMU U MIIOCKOCTSIMU, BBIYUCICHUE PACCTOSIHUN
OT TOYKH JI0 IJIOCKOCTH, B LI€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/IA TIPU PEILLICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JIBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUYKEHU;
BBINIOJHATh M300pa)KEHUS] MHOTOIPAHHUKOB M TEJI BpallleHUs MpU TMapauieIbHOM MEPEeHOoCce, IEeHTPabHON
CUMMETPHH, 3€PKATBHON CUMMETPHUU, TIPU TOBOPOTE BOKPYT MPSMOM, MPpeoOpa3zoBaHus Mog00us;

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

HCTIOJB30BaTh METO/IbI TOCTPOCHUS CEYEHUI: METOJI CJIEIOB, METOJI BHYTPEHHETO MPOSKTUPOBAHUS, METO/I IEPEHOCA
CEKYIIIEH TIOCKOCTH;

JIOKa3bIBATh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

MIPUMEHSTh TeOMETpUIeCcKre (aKThl IJIs1 PEIICHUs CTEPEOMETPUICCKUX 3aad, MPE/IIOIaraloiuXx HECKOJIBKO 1aroB
pEIIeHUS, €CII YCIIOBUS MPUMEHEHUS 3a/1aHbl B SBHOW U HESBHOU (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 MPAKTHUKE: CPABHHBATH, AHAIM3UPOBATh W OLICHUBATH PEAJbHBIE CUTYyallWH,
NPUMEHATh HW3YyYECHHBIC TIOHSTUSA, TEOPEMBI, CBOWCTBA B IIPOLECCE IIOMCKA pEIICHUS MaTEeMaTUYECKU
chopMynHpoOBaHHON TIPOOJIEMbl, MOJEIUPOBATh peajibHble CHUTYallMd Ha S3bIKE TE€OMETPHUH, HCCIIEI0BaTh
MIOCTPOCHHBIE MOJCIM C MCIOJIb30BAHHUEM TI'€OMETPUUYECKUX TOHATHM M TeOopeM, ammapara ajareOpbl, pemniath
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
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1 1
5 B3anMHOe pacnonokeHue npsmsIx B 5
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTb MPSIMBIX U 25 1
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 1




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakruseckue (uudposrie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606HICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpeHue, 0606HICHI:I€ u 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsTHS CTEpEeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, Hapanneﬂbelx HpﬂMLIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKOCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaONTUeCs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mioCcKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00BEKTOB

AXCHOMBI CTCPCOMCTPHU U TICPBLIC




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHH Pa3HBIMU IIBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHu Pa3HBIMU LIBETAMU

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMHU LIBETAMU

MeTton ciIeIoB s IMOCTPOCHUMA CcedeHUI




15

Meroa cneqoB AJisi TOCTPOCHUS CEYEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

16

Mertoza cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MMOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuit B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

[ToBTOpenue mnanumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
MJITAHUMETPUH U CTEPEOMETPUH




23

KonTpomnbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npocTpancTBe. CKpeluBaroIuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMBbIC B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

[TapannenpsHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauenbHON IpOeKINUn

enTpanbHas nmpoekuus. Yroiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1Y IPSIMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: MapamIenbHOCTh MPSAMON U

IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napajisiIeJIbHOCTH HpiIMOfI 1 IIJIOCKOCTH.




CaolicTBa napauienbHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TIPUMCHEHUE
JUISL TIOCTPOCHUS CCUCHHI Ky0a U
napauienenumnena. CeoncTaa
napajuieJienune1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX MIOCKOCTEHN

35

Teopema o mapajuieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, He MIPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX EpeceueHus
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbBIX
IJIOCKOCTEN TpEeTher

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUN IIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue IIMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TITIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocTH U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHUKyIIsIpa U3 TOYKH HA
MPSIMYIO

[lepnieHuKynsAp U HAKJIOHHAS.




ITocTpoeHune nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast u oOpaTHasi)

50 Teopema o Tpéx nepneHAUKYISIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMHUCS
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

54 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyba, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTUTh NEPIEHIUKYIISAPHI:




CUMMETPHUS, CABUT TOUYKHU IO
napajieIbHON MPAMON

61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontposnbnas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npocrtpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTprueckne METObI BBIYUCICHUS
yrila MEeXIy NMPSIMBIMU B MHOIOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYJIAPHBIX IUIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IJIOCKOCTEM; TeOpeMa O MPSAMON
MEepECEUCHMS IBYX MIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

70

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 JUuaroHajiv npsMoyroJibHOro




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U NpUKIIaTHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

76

77

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

Tp€XrpaHHblii yroyi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78

Kontponbras padota "Yribl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUM "MHOrOrpaHHUK
U €ro 2JIEMEHTHI"

[Tupamuna. Bunsl nupamun. [paBunsnas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOKX€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEIKAILUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O06o0061IeHre U cucTeMaTH3alus 3HaHu| 1




99 O06o001IeHre U cHCTeMaTU3alus 3HAHUN 1
100 Hrorosast koHTpobHAs paboTa 1
101 HroroBast kKoHTpoOJIbHAsI paboTa 1
102 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IUIOCKOCTH U B NIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHHS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoxnenue paccTostHui OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbIE

18 IJIOCKOCTH, TIEPECEUEHUS PSAMBIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuieNbHbIE CEYEHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 IIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: omanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00HUs

29

[lmomaam ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAI TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US

30

31

Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yaABOCHUH Ky0a, O KBapaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTpudeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
CrepeoMeTpHuyeCcKre 3a7jauu, CBSI3aHHBIE C
36 ’
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. Oobpém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BbEMOB NMUPAMHU/J ¢ OOIIUM YIIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUEeCKUE 3aJa4H, CBA3AHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
[Ipuknagueie 3agaun mo Teme "OObEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAaKJIOHHOU
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCTodAHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroriye
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
napajuIeIbHOM MJI0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUEHUN WINHJPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEUCHHM ITIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

70

3amauu o Teme "Terna u MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena v MOBEPXHOCTH
BpaleHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TIJIOIAIM TTOBEpXHOCTEN Ten"

OOBEM 1mapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

[Tpuknanueie 3ana4yn o Teme "OOBEMBI
Ten", cBA3aHHbIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMH ITOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B IPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpuyecKre 3a7auu, CBSI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbnas pabota "Ilnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBuxenust npoctpaHcTBa. OToOpakeHusl.
JIBrokeHus u paBeHCTBO uryp. O6mme
CBOICTBA IBMKEHUI

Bupl nBukeHnil: napauiebHbIN
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit
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[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa
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FGOMeTpI/ILIGCKI/Ie 3ala4i Ha IIPUMCHCHUC
JABUMKCHU S

KontponbHas pabota "BekTops! B
nmpocTpaHcrae”
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O6o6matonee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUI:
"TTapannenbHOCTh NPSMBIX M IIOCKOCTEH
B IIpOCTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
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"BexTopsl B mpocTpaHcTBe"
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"O6beM MHOTOTpaHHUKA"
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O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHMIA:
"[1omany MoBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
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KpyTribIX Ten"

Hrorosas KOHTPOJIbHAsA pa60Ta

Wrorosas koHTpoJsibHas paboTa
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IToBTOpenue, 0000IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HAyYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ poJIb B pa3BUTUHU
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OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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