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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBnsieTcss OAHMM U3 0a30BBIX KYpCOB Ha YpPOBHE CpEIHEro oOIero
00pa3oBaHHusl, TaK KaKk 00eCneYrBaeT BO3MOKHOCTh H3yUYEHHUS TUCUUILIMH €CTECTBEHHO-HAy4YHON
HaIpaBJIE€HHOCTU U MPEIMETOB T'yMaHUTApHOTO IUKiIa. [IOCKONBbKY JIOTMYECKOE MBILIUICHUE,
dopMupyeMoe TpU HU3YyYECHUM OOYYaAIOIIUMUCS MOHATHUMHBIX OCHOB T€OMETpUH, IIpH
JOKA3aTeJIbCTBE TEOPEM M IOCTPOECHUM WENOYKH JIOTMUECKUX YTBEPXKICHUW NpPU pPElICHUU
r€OMETPUYECKUX 3a/a4, YMEHHE BBIIIBUIaTb M OMNPOBEpPrarb TI'MIOTE3bl HEMOCPEIACTBEHHO
MCIIOJIB3YIOTCSl TIPU PEIICHUHU 3a7]a4 €CTECTBEHHO-HAYyYHOTO IMKJIA, B YACTHOCTH (PU3UUECKHUX
3ajad.

Ilenb ocBoeHust mporpaMMbl yuyeOHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpPOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH OOydYalomuXcsi NpU H3yYEeHUU TEOMETPHH, Kak
COCTaBIJISIIOLIEN NpeaMeTHON oOnactu «Marematnka W uH(pOpPMaTHKa» 4Yepe3 oOecredyeHue
BO3MO>KHOCTH IMPHOOPETEHUS U HUCHOJIb30BaHUS Oojiee IIyOOKMX T€OMETPUYECKHX 3HAHUM U
JAEUCTBUM, crienU(PUUHBIX T€OMETPUM, U HEOOXOAMMBIX JUISl YCHEIIHOIO NMPO(EeCCHOHAIBHOIO
oOpa3oBaHMsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 33JladyaMu Kypca T€OMETPUU Ha yriayOJE€HHOM ypOBHE, PaCIIMPSAIOIIMMHU
Y YCWJIMBAIOUIMMU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacHIMpEeHHE TMPEACTABICHUS O TEOMETPUM KakK 4YacTH MHUPOBOM KYyJIbTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(GopMHpOBaHHE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIUX
MaTeMaTUYECKUX MOJENSAX, TMO3BOJISIIOIIMX ONHMCHIBATH M W3y4YaThb pa3HbIE SIBICHUS
OKPYXAaIOILIEr0o MUpa, 3HaHUE MOHATUMHOIrO ammnapara no paszaeny «CrepeomeTpusd yuyeOHOro
Kypca reoMeTpHH;

(opMupoBaHrEe yMEHHMs BaleTh OCHOBHBIMHU MOHATHUSMHU O MIPOCTPAHCTBEHHBIX (pUrypax u
UX OCHOBHBIMU CBOICTBaMH, 3HAHHME TeOpeM, (POpMysl W yMEHHE HMX MPUMEHATh, YMEHUS
J0Ka3bIBATh TEOPEMBI U HAXOJUTh HECTAHAAPTHBIE CIOCOOBI PEIICHUS 3a/1aY;

(opMupoBaHHE YMEHHUS paclo3HaBaThb Ha YepTeXkaxX, MOJENIAX U B pPEaJTbHOM MHUpE
MHOTOIPAHHMKH U TEJIa BPALEHUs, KOHCTPYUPOBATh T€OMETPUUECKNE MOJIEIIN;

(dopmupoBanue NOHUMAaHUS BO3MOKHOCTH aKCHOMaTHUYECKOTO MTOCTPOEHUS
MaTeMaTUYECKUX TEOpHil, (OpMHUPOBAHUE MOHUMAHUS POJIM AKCMOMATUKHU MPU TMPOBEIACHUU
pacCyXICHUN;

(GopMupoBaHHE YMEHHUS BIAJETh METOJAMHU JIOKA3aTEeIbCTB M AJITOPUTMOB pEILCHUS,
YMEHUS WX NPHUMEHATh, NPOBOAUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOJAE pEUICHUS
CTEPEOMETPUYECKMX 3a/ad U 3aJa4 C [PaKTUUYECKUM cojepKaHueM, (OpMUPOBAHUE
MPEACTABICHUS] O HEOOXOJUMOCTH JI0Ka3aTeNbCTB MpU OOOCHOBAHUM MATEMATHYECKUX
YTBEPKJICHUM U POJIM aKCMOMATUKH B POBEJICHUH JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJICKTyaJIbHBIX M TBOPYECKHX CIOCOOHOCTEN
oOy4aromuxcsi, MO3HABATEIbHOW AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTH
MBIILLUIEHNS, UHTEpECca K U3YYEHUIO T€OMETPUH;

(¢opMupoBaHrne (QyHKIMOHAJIBHOM TI'PAaMOTHOCTH, PEJIEBAHTHON TE€OMETPUU: YMEHMUS
pacno3HaBaTh MPOSIBJIEHUS TIE€OMETPUYECKHX IMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaNIbHBIX KU3HEHHBIX CUTYallUAX U MPHU U3YyYECHUH APYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS



3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, MOJAEIHMPOBAHUS pEATbHBIX CHUTyallUd, HCCIEAOBAHUS
NOCTPOECHHBIX MOJENEH, UHTEPIPETALMHU MTOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJEPKATEIBHBIMU JTUHUAMH yueOHOTO Kypca «I'eomerpus» B 10—11 kimaccax
ABIAOTCS: «lIpsAMBIE M IUIOCKOCTH B IIPOCTPAHCTBE», «MHOrorpanHukn», «Tena BpameHus,
«BeKTopbl U KOOPAUHATHI B IPOCTPAHCTBEY, «J|BUKEHUSI B MPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «YyMETh ONEPUPOBATH MOHITHSIMU,
peeBaHTHBIMU F€OMETPUU Ha yriyOJI€HHOM ypoBHE oOyuenust B 10—11 kitaccax, OTHOCHTCS KO
BCEM COJIEpXKaTelbHBIM JHHUSAM Yy4eOHOro Kypca, a (OpPMHUpPOBAaHUE JIOTHYECKHX YMEHUM
pacupenensercs HE TOJbKO I0 COAEP/KATEIbHbIM JIMHUSAM, HO M 10 TrojaM OOy4YEeHUS.
Copmepxanne  00pa3oBaHHWs, COOTBETCTBYIOIIEE MPEIMETHBIM  pE3ylbTaTaM  OCBOCHUS
®denepanbHOil paboyeil mporpamMmbl, paclpeneEHHbIM [0 TojlaM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, MPUHIMIIAAIBLHBIM BOIPOCcaM OOy4YaroIIrecs
oOpamiaJiuch HEOJHOKPATHO. OTO TMO3BOJISIET OpPraHM30BaTh OBJIAJICHUE TIE€OMETPHUUYECKUMU
MOHATUSMUA W HaBBIKAMHU TIOCJIEJOBATENbHO W MOCTYNATEIbHO, C COOMIOAEHUEM MpPHUHIMIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHWSA BKIIOYATh B OONIYI0 CHCTEMY T€OMETPUUYECKUX
MIPEACTABICHUM OOYyYarONINXCsl, paciiupsisi U yriayossisi e€, oOpa3ysi MPOYHbIE MHOXKECTBEHHbBIC
CBA3U.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycinoBus Ui auddepeHunanuu  oO0y4eHHs, IMOCTPOEHUS WHANUBUIAYAIbHBIX
oOpa3oBaTeNbHBIX MporpamMM, OOECHeYUTh YIIYOJIEHHOE HW3YyYeHHE TEOMETpPUU  Kak
COCTaBJISIIONIEH yueOHOTro npeamera «MaTtemaTrukay;

MOATOTOBUTH OOYyYarOUIMXCsl K MPOJAODKEHUIO M3YyYEHUs MaTeMaTHKU ¢ Y4ETOM BbIOOpa
Oynymieit npodeccuun, odbecreynBasi MPEEMCTBEHHOCTh MEXAY OOIIUM U MpodeCcCHOHATBHBIM
oOpa3oBaHUEM.

Ha usyuenue yue6Horo kypca «I'eometpus» Ha yriay0iaéHHOM ypoBHE oTBoauTcs 204 yaca:
B 10 ximacce — 102 ygaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B HeJeno).



COIAEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMbIe ¥ MUIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TTOHATUS cTepeomeTpur. Touka, npsmasi, IIO0CKOCTb, MPOCTPAHCTBO. [loHsTHE
00 aKCMOMAaTHYECKOM ITOCTPOEHUN CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIIMECs, NapaljIeIbHbIE U
CKpeluBaromuecs npsamMslie. [IpusHaku ckpemmBaromuxcs npsaMeix. [lapamieabHOCTh NPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: MApAJIIEIbHBIE NPSAMBIE B MPOCTPAHCTBE, NMAPALIEIBHOCTh TPEX
IPSAMBIX, NAPAUICIBHOCTh NOPSIMOM M IUIOCKOCTH. IlapamnenbHoe MW LEHTpaIbHOE
MpOeKTUpOBaHue, n3o0paxenue ¢uryp. OCHOBHBIE CBOMCTBA MapayljIeIbHOTO MPOCKTUPOBAHUSI.
N3o00paxkenue puryp B mapajjieibHOW MPOEKIUU. YTJbl C COHANIPABICHHBIMU CTOPOHAMHU, YTOJI
MEXy NpsAMBIMU B IpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEN: IapajulesibHbIE IIJIOCKOCTH,
CBOMCTBA MapajuieNbHbIX MIocKocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPBI Ha MJIOCKOCTH:
TETPadP, MAPAIIIEIENUIIE]T, TOCTPOCHUE CEUEHU .

IleprieHIMKYIAPHOCT  NPAMOM M IUIOCKOCTH:  NEPHEHAUKYJSAPHBIE  MpPsSMBbIE B
IIPOCTPAHCTBE, IPsAMBbIC IApajuIeyIbHbIE W IEPIECHAMKYJISAPHBIE K IUIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIAPHOCTH IPAMOM M IUIOCKOCTH, TeOpeMa O MNpsAMOM NEPHEHAUKYIAPHON
IJII0CKOCTA. OpPTOTOHAIIBHOE MPOEKTUPOBAHUE. lIepneHIuKyIIAp U HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH /IO TUIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TUIOCKOCTH, MPOEKIHs (PUTYypbl HA MIOCKOCTb.
IleprieHIMKYIISIPHOCTD INIOCKOCTEN: MPU3HAK IEPIICHAUKYIIIPHOCTH ABYX IUIOCKOCTER. Teopema
0 TPEX NEPHEHANKYJIIApax.

VYTIIbl B IPOCTPAHCTBE: YOI MEXKAY NMPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YIOJI, TMHEWUHBIN
YIrOJl IBYTPAHHOrO yrila. TpE€XrpaHHbII M MHOTOTpaHHbIE Yribl. CBOMCTBA IUIOCKHX YTJIOB
MHOTOTpaHHOro yria. CBOWCTBA INIOCKUX W JABYTPAHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMbl
KOCHHYCOB Y CUHYCOB JIJI1 TPEXTPAHHOTO yIJa.

MHoOrorpaHHuKH

Buapl MHOTOrpaHHUKOB, pa3zBEPTKa MHOTOTpaHHUKA. [Ipu3Ma: n-yronpHas npusma, npsmas
M HakJIOHHAas TMpu3Mbl, OOKOBas W TMOJHAs MOBEPXHOCTh mpu3Mbl. llapannenenunen,
MPAMOYTOJIbHBIM TMapaJUICIICNIUIIE] M €ro CBOWCTBA. Kpardanmume NnyTH Ha MOBEPXHOCTH
MHOTOrpanHuka. Teopema OJiinepa. [IpoctpanctBenHass Teopema I[ludaropa. IMupamuma: n-
yroJbHasl MUpaMKJIa, MPAaBUIIbHAS U yced€HHas mupaMuibl. CBoiicTBa pEbep M OOKOBBIX TpaHeit
MpaBWIbHOW nupaMubl. [IpaBuibHBIE MHOTOTPAHHHMKHW: NpPaBUJIbHAS MpU3Ma W ITPaBHJIbHAsS
nvpamuja, MpaBuibHas TPEyrojibHas MMpamMuia U NpaBuiIbHBIA TeTpadip, KyO. [IpencraBienue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Brruucnenue s1eMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yribl. [lnomans 60KoBOM
IIOBEPXHOCTU W TMOJHOW NOBEPXHOCTH MNPSIMOM NPHU3MBI, IUIOIIAJb OCHOBaHWM, Teopema O
OOKOBOM TOBEPXHOCTH MpsMoM mnpusMbl. [lmomaas OGOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH
NPABWIBHOW MUPAMUIBI, TEOPEMA O IUIOLIAAN YCEUEHHOU TUPAMU/IBI.

CummeTpuss B MOPOCTPAHCTBE. OJIEMEHTbl CUMMETPUU NPABUIBHBIX MHOIOIPAHHUKOB.
CummeTpuss B NPAaBWIBHOM MHOTOIPAHHUKE: CHMMETPHS Napajuielenuneaa, CUMMETPUs
[IPAaBUWIBHBIX IIPU3M, CUMMETPUSI IPAaBUJIBHOM ITUPAMULBI.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE



[ToHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IMPOTUBOIIOJIOKHO HAIIPaBICHHbIE BEKTOPbI. PaBeHCTBO
BEKTOpPOB. JIEMCTBUS C BEKTOPAMHU: CJIOKEHUE W BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHOXKE€HHME BeKTopa Ha uwuciio. CBOHCTBa CJOXeHHS BEKTOpoB. CBoiicTBa
YMHOKEHHSI BEKTOpa Ha 4yucio. [loHsTue koMImaHapHble BEKTOPHI. IIpH3HaKk KOMIUIaHApHOCTH
Tpéx BekTopoB. lIpaBuno mnapamwienenunena. Teopema O pa3IoOKEHHH BEKTOpa IO TPEM
HEKOMIUIaHapHbIM ~ BekTOpaM. IIpsiMoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunatel BekTopa. CBA3b MEXIy KOOpJIMHATaMHU BEKTOpa M KOOPAMHATAMHM TOYEK. YTOJ
MeX Iy BekTopaMu. CKaJsipHOE MPOU3BEIEHNE BEKTOPOB.

11 KITACC

TeJsia BpalmeHus

[lonsTust: UWIMHApPUYECKAss TOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb, cQepudeckas
MOBEPXHOCTh, OOpasyrolue MnoBepxHocTed. Tema BpallleHWs: LWIMHApP, KOHYC, YCEYEHHBIN
KOHYC, cdepa, map. BzaumHoe pacnosnoxkeHue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K
cdepe. M300paxeHue Ten BpallleHUs Ha MII0cKocTU. Pa3BépTka nunuHapa u konyca. CUMMeETpust
cdepsl U mapa.

O0bEéM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00BEME MNPAMOYTOIBHOTO
napasuieynenunena U ciaeactBus w3 He€. OO0ObEM MpsMON M HAKIOHHOW MPU3MBI, HWIMHAPA,
nupamMubl 1 Konyca. O0BbEM 1iapa v IapoBOro CErMEHTA.

KomOuHanuu Tten BpailleHHs W MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHass B IWJIMHIP,
onucaHHas okoJyio muiauHApa. llepeceyenne cheprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl MII0CKOCThIO. [ToHATHE MHOTOIpaHHHKA, ONMCAHHOTO OKOJIO cepsl, chepbl, BNIUCAHHOUN B
MHOTOIPAHHMK WM TEJIO BPAILLECHUS.

[Inomans MOBEpPXHOCTH UMIUHAPA, KOHYyca, miowmanb cepbl u e€ uvacrei. [lomobue B
npoctpadcTBe. OTHomeHWEe O00BEMOB, IUIOMIAACH TMOBEPXHOCTEH TMOJOOHBIX  (UTYP.
[IpeoOpa3oBanue mnonodOus, romorerus. PemieHuwe 3agad Ha IUIOCKOCTH C HUCIHOJIb30BAaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHne ceyeHM MHOTOTPAHHUKOB W TeNl BpaAUICHUS: CEUEHUS LWIMHIpA
(mapamyenbHO M NEPHIEHAUKYJISPHO OCH), CEUYEHHsS KOHyca (MapajijielibHble OCHOBAaHUIO U
MIPOXOJSIINE YEPE3 BEPIIMHY), CEUECHHMs I1apa, METOJbI MOCTPOCHMSI CEUYECHUI: METOJ CIIEIOB,
METOJ] BHYTPEHHETO TPOEKTUPOBAHHMSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

BekTopsl B npocTtpanctBe. Onepannu Hajl BEKTOpaMHu. BeKTOpHOE YMHOXEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOro yMHOXeHUs. IIpsmMoyrosibHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunater BekTopa. Paznokenue Bektopa mo 6asucy. KoopamHaTHO-BEKTOPHBIM METOM TpHU
pELIeHUH TeOMETPUUECKUX 3a/1ay.

JIBUKeHUs B IPOCTPAHCTBE

JIBmwxkenus: mpoctpaHcTBa. OtoOpaxkeHus. JIBuxkeHus u paBeHCTBO ¢duryp. OOmme
CBOMCTBA JBW)KCHUU. BUIbl NBM)KEHUH: MapaJuICIbHBIA NEPEHOC, LEHTpajabHas CHUMMETpPHUS,
3epKajbHasi CHMMETpPHUs, TOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus nmomobus. [lpsmas u chepa
Ditnepa.



INJIAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBI YPOBEHDb) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh  TIPAXKAAHCKOM  TMO3MIIMKM  OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHMCKOro oOIlecTBa, MPEJACTAaBICHHE O MaTeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBJICHHHA, TPOIEAYp TpakIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHl M JPYroe), YMEHHE B3aWMOJICHCTBOBATH C COLMUAIBHBIMH WHCTUTYTaMH B
COOTBETCTBHUH C X (YHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpMOTHYECKOE BOCTIUTAHHUE:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPAXKITAHCKON HIACHTHUYHOCTH, YBAKCHHS K MPOILLIOMY U
HACTOSIIIEMY POCCHUUCKOM MATEMATHKH, IEHHOCTHOE OTHOLICHHE K JOCTHUKEHHUSIM POCCHMCKHUX
MAaTEMATUKOB M POCCUUCKOM MAaTeMaTHYE€CKOW IIKOJbI, MCHOJIb30BAHWE OSTHUX JOCTHKECHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, cPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHME JYXOBHBIX I[EHHOCTEH pOCCUUCKOTO Hapoaa, ChOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUSI, ATHUYECKOTO MOBEJICHUS, CBSI3aHHOTO C NMPAKTUYECKUM IPUMEHECHUEM IJOCTHMKECHUHN
HAYKH W JICSATEIBHOCTHIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJAJa B IMOCTPOCHHUE YCTOWYMBOIO
Oyny1ero;

4) 3cTeTH4ecKoe BOCIMTAHNE:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYasl 3CTETUKY MAaTEMaTUUECKUX 3aKOHOMEPHOCTEM,
O00OBEKTOB, 3aJlau, PEIICHUH, PacCyX IeHUU, BOCIPUUMUYMBOCTh K MAaTEMaTHYECKUM acleKTam
pPa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSITh MAaTEMAaTUUECKHUE 3HAHUS B MHTEpecax 370pOBOTO U
0e3omacHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3JI0POBBIO (310pPOBOE MUTAHMUE,
cOalaHCUPOBAHHBIA PEXHUM 3aHITUH M OTAbIXa, pEryjspHas (Qu3nueckas aKTUBHOCTD),
(buU3MYEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHON IEATETLHOCTBIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TPYAY, OCO3HAaHWE IIEHHOCTH TPYIOJIOOWS, MHTEpEC K Pas3audHbIM cdepam
MpOPECCUOHATIBHON JIE€ATETbHOCTH, CBA3AHHBIM C MATEMAaTHKON M €€ MPUIIOKEHUSIMHU, YMEHUE
COoBepIIaTh OCO3HAHHBIM BBIOOpP Oyaymiedl mpodeccun U Peau30BBIBATH COOCTBEHHBIC
KU3HCHHBIC IIJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTEeMaTHYECKOMY OOpa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKM3HHM, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHHUH
MPAKTUYECKUX 337124 MAaTEMaTUUYE€CKOW HAITPABICHHOCTH;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  DKOJOTUYECKOM KyJIbTYpbl, IIOHUMAaHUE BIUSHUS COLUAIBHO-
AKOHOMHUYECKHUX IIPOLUECCOB HA COCTOSHHE NPUPOJHOM M COLMAJIBbHOW CpEelbl, OCO3HAHUE
rJI00AJPHOTO XapaKTepa dKOJOTHIECKUX MTPOOIeM, OpUEHTAIMS Ha IPUMEHEHHE MAaTEMAaTHICCKUX
3HAHUU JJIs pEeIIeHUs 3a7a4 B 00JIaCTH OKPYXKAIOIIEeH Cpeibl, IJIaHUPOBAHUE MOCTYIIKOB U OIEHKHU
UX BO3MOXHBIX MTOCTEACTBUI JJIs1 OKPY>KAIOILIEH CPebI;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:



c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOIIECTBEHHOW MpPAaKTUKH, TMOHUMAaHUWE MATeMAaTHMUYeCKOW HayKu Kak cdepsl
YEJI0BEYECKOU NEATENIbHOCTH, ATAlOB €€ Pa3BUTUA U 3HAUMMOCTH JJISI Pa3BUTHS LIUMBUJIA3ALUU,
OBJIQJICHUE SI3BIKOM MATEMATHUKU U MAaTEMaTUYECKOW KyJIbTYpOH KaK CPEJICTBOM IMO3HAHUS MUPA,
TOTOBHOCTh OCYIIIECTBIISITh MPOCKTHYIO U UCCIEA0BATEIBCKYIO JEATEIIbHOCTh MHIUBUAYAIIBHO U B
TpyIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble 1ornueckue AecTBU:

BBISIBIIATP W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKA MAaTEMAaTHUYECKHX OOBEKTOB,
NOHSATUH, OTHOIICHHM MEXIy TNOHATHUSAMH, (OPMYJIUPOBATh  ONPEACIICHUS  MOHATHIA,
yCTaHABJIMBATh CYIIECTBEHHBIM TpHU3HAK KiIacCU(UKAIIMU, OCHOBAHMS Uil OOOOIIEHUS W
CpaBHEHMSI, KpUTEPUHU MMPOBOJUMOIO aHAIINU3A;

BOCIIPUHUMATh, (POpMyIUpoBaTh MU NPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpULIATEIbHBIC, €AUHUYHBIC, YACTHBIC U 00II1E, YCIOBHBIC;

BBISIBIISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEYHs B (hakTax,
JAHHBIX, HAONIOJEHUSX W  YTBEPXKICHMSIX, TMpeuiaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUMH;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUYEHHM, YMO3aKIIOUEHHUI 110 AaHAJIOTUU;

IPOBOJINTH CAMOCTOSITEILHO TOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM (ITPSIMBIE U OT
MPOTUBHOI0), BBICTpPAMBATh APTyYMEHTAIMIO, TMPUBOJUTH NPUMEPbl U  KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYXICHUS U BHIBOJIBL;

BbIOMpATH CIIOCO0 pelleHrus y4eOHOHM 3a1auu (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIICHMUS,
BBIOMPATHh HaUOO0JIEE MOAXOASAIINI C YIETOM CAMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejabcKue 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUM MHCTPYMEHT MO3HaHUS, (HOpPMYIUpOBaTh
BOIPOCHI, (UKCHPYIOLIME MPOTUBOpPEYHE, MpOOJIEeMy, YCTaHABIMBAaTH HCKOMOE M JIaHHOE,
(dhopMHUpPOBATH TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINI0, MHCHHE,

MPOBOAUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  SKCIEPUMEHT, HUCCIEIOBAaHHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTUYeCKOro OOBEKTa, SIBJICHHS, IPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00BEKTaMU, SBJICHUSMHU, MPOIECCAMM;

CaMOCTOATENbHO (DopMynupoBaTh 00O0OIIEHUS W BBIBOJBI MO pe3yJibTaTaM MPOBEIEHHOTO
HaOIIOCHNS, UCCIIEAOBAHMS, OIICHUBATh JIOCTOBEPHOCTh TOJYUYECHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHHI;

IIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE IPOLIECCA, & TAKXKE BBIIBUTATh MPEANOJIOKEHUS O
€ro pa3BUTHUU B HOBBIX YCJIIOBUSIX.

Pabora ¢ undpopmaumeii:

BBISIBIIATH JehUIIMTHI WHPOPMAIIUU, TaHHBIX, HEOOXOAMMBIX JJII OTBETa HA BOMPOC W IS
peleHns 3a1a4u;

BbIOMpaTh  HMH(POPMALIMIO U3  MCTOYHUKOB  PA3IMYHBIX  THUIIOB, AHAJIMU3UPOBATH,
CUCTEMATU3UPOBATh M HUHTEPHPETUPOBATH HHPOPMALMIO PA3IUYHBIX BUJIOB U GOpM
MPEJCTABIICHHUS;



CTPYKTYpPHUPOBaTh MH(POPMAITHIO, IPEACTABIATH €€ B PA3IUYHBIX (PopMax, UILTFOCTPUPOBATH
rpaduyecKH;

OLICHUBATh  HAJAE&XKHOCTb HMHPOPMALMKM TIO0  CaMOCTOSATEIbHO  CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTUBHBIE YHHBEpPCATIbHbIE y4eOHbIE el CTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYXKICHHS B COOTBETCTBUU C YCIOBHUSIMU M UEIIMHU
OOlIlleHHs], SICHO, TOYHO, TPAMOTHO BbIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U IMHUCHMEHHBIX
TEKCTax, 1aBaTh MOSACHEHUS 110 X0y PEIICHUS 3a/1a4yi, KOMMEHTUPOBATH MOJYYCHHBIN pe3ybTarT;

B XoJl¢ OOCYXJIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOJIEMBI,
perraemMoil 3ajlauu, BBICKA3bIBaTh MJIEU, HAIICJICHHbIE HA TMOMCK PEIIEHHUs, COMOCTaBJISThH CBOU
CYXKJIEHUS C CYXJCHHUSMHU JPYrMX YYaCTHUKOB Juajora, oOHapy>KUBaTh Pa3jIHuhe M CXOJCTBO
MO3ULIUNA, B KOPPEKTHOM (popMe (popMyIMpoBaTh pa3HOTIACHUs, CBOM BO3PAKEHHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/layd, HKCIIEPUMEHTAa, HCCIEAOBaHMS, IPOEKTa,
CaMOCTOSITENIbHO BHIOMPATh (hOpMAT BBICTYILICHUS ¢ YUETOM 3aJ]1ad MPE3EHTALMU U OCOOCHHOCTEH
ayIUTOPHUH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITh IUIAH, AJTOPUTM pEHICHUs 3aJlayd, BbIOMpATh CIOCOO pelmeHus ¢ y4EToM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUM C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIa/IETh HaBbIKAMU MO3HABATENbHOU pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBHI U
MBICJIUTENIbHBIX MTPOLIECCOB, UX PE3YJIbTATOB, BIAJIETh CIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIS
MpoOIIECCa U pe3yibTaTa peuIeHUs MaTEMaTUYECKOM 3a/1auu;

NpEeABUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU 3aJayd, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HANJACHHBIX ONIMOOK,
BBISIBJICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEJIU U YCIOBUSAM, OOBSICHATH TPUUUHBI JOCTHKCHHUS
WM HEJOCTIKCHUS Pe3yJbTaTOB JEATETbHOCTH, HAXOAUTh OIHMOKY, J1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHUMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M HHAMBUIyaJIbHOM paOOThI MpHU
permeHnr y4eOHBIX 3a7a4, MPUHUMATh I1€Jh COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH
OpraHU3alMI0 COBMECTHON pPabOThI, pacrpeneisaTh BUIbI padOT, TOTOBAPUBATHCS, OOCYKIATh
MPOIIECC U Pe3yiabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (PopMax padboThl (oOcyxaeHus, oOMEH MHEHUH, «MO3TOBBIE
IITYPMBD» W WHBIE), BBINOJHATh CBOK 4YacTh pabOThl M KOOPJWHUPOBATH CBOM JICUCTBUSA C
IPYTMMH YJ€HAMH KOMAaHbl, OIEHHMBATh KauyeCTBO CBOETO BKJIAJa B OONIMH MOPOIYKT IO
KpUTEpUsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aMOICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDBI
K xonmy 10 kiaacca oOydaromuiicss HayquTCs:



CBOOOJHO OINEpPUPOBaTh OCHOBHBIMU MOHATHUAMU CTEPEOMETPUU MPU PELICHUH 3313y U
IIPOBEICHUM MAaTEMATUYECKUX PACCYKIACHUM;

IIPUMEHATH aKCUOMbI CTEPEOMETPUU U CIIEICTBUS U3 HUX IIPU PELIEHUU F€OMETPUUECKUX
3aj1ad4;

KJIacCCU(UIIUPOBATh B3aMMHOE PACIIONOKEHHE MPSMBIX B MPOCTPAHCTBE, MJIOCKOCTEH B
IIPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C yIJaMU B MPOCTPAHCTBE: MEXIY
IIPSMBIMH B IPOCTPAHCTBE, MEXKAY NMPSIMOU U INIOCKOCTBIO;

CcBOOO/IHO OMEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

CcBOOOZIHO pacro3HaBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MpU3Ma, MHpaMuia,
IPsIMOYTOJIbHBIN MapaJijiesienumne, Kyo);

KJIaCCU(PHUIIMPOBATh MHOIOTPAHHUKH, BEIOWpasi OCHOBAHUS IS KilacCU(PUKALIY;
CBOOOJHO ONEpUPOBATh MOHATUSAMH, CBSI3AHHBIMU C CEYEHHEM MHOTIOIPAHHHUKOB
IJIOCKOCTBIO;

BBINOJIHATh MapajljielIbHOE, LEHTPAJIBHOE U OPTOTOHAJIBHOE MPOEKTUpPOBaHME (UTYp HA
IUIOCKOCTb, BBIIOJHATH N300pakeHus (PUryp Ha MIOCKOCTH;

CTPOUTb CEYEHUS MHOTOIPAaHHUKOB Pa3IMYHBIMM METOJAMH, BBIINOJHATH (BBIHOCHBIE)
IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh  IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (Mpu3Ma, NUpaMuaa),
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popmyT;

CBOOOZIHO OIEpUpPOBaTh MOHATUSIMU: CHMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCb U
MJIOCKOCTh CHMMETPHUH, LEHTP, OCh U TUNIOCKOCTh CHMMETPUHU (PUTYPBI;

CBOOOJHO ONEpUPOBATh MOHATUSMHU, COOTBETCTBYIOUIMMHU BEKTOpPAM M KOOpJAHWHATaM B
IIPOCTPAHCTBE;

BBIITOJIHATD JE€UCTBUS HAJl BEKTOPaMU;

pemats 3aJa4d Ha JOKa3aTelIbCTBO MATEMAaTUYECKUX OTHOLIEHWH M HAXO0XICHUE
FEOMETPUYECKUX  BEJIWYMH, TPUMEHSAS  M3BECTHBIE  METOABl NPH  PELICHUU
MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO ¥ BEICOKOT'O YPOBHS CIIOKHOCTH;

IPUMEHATH TNPOCTEHIINE MPOrPaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI IIPY PELICHUN CTEPEOMETPUYECKUX 3a/1aY;

U3BJIEKATh, IPEOOPA30BHIBATH U MHTEPIIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMeTpUYECKUX (Urypax, NpeACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

NPUMEHSTh MOJTYYECHHbIE 3HAHUS HA NPAKTUKE: CPABHUBATh U AHAIU3UPOBATH PEAbHBIC
CUTYyalllH, IPUMEHATh U3yYEHHBIE IIOHATHUS B IIPOLECCE IIOUCKA PELICHUS MATEMATUYECKU
chOpMyJIMPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh peajbHblE CUTyallUM Ha S3bIKE
r€OMETPUH, MCCIEN0BATh MOCTPOECHHBIE MOJEIHM C HMCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH W TeOopeM, ammapara aiareopbl, pelaTh MPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HaX0XKJIEHUEM T€OMETPUUECKUX BEJINYUH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHs F€OMETPUU KaK COCTABHOM 4acTH
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOydaromuiicss HayquTCs:

CBOOOHO OINEPHPOBATh TMOHSATHUSIMH, CBSI3aHHBIMU C IHJIUHAPUYCCKONW, KOHHUYECKOH H
chepudecKoil MOBEPXHOCTIIMH, OOBSICHATH CITOCOOBI TIOTyYCHUS,



OTIEPUPOBATH TOHSATHUSAMH, CBA3AHHBIMU C TellaMU BpPALIEHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapow;

pacrio3HaBaTh TeJjia BpalleHus (LMWJIMHIP, KOHYC, cdepa U map) U OOBACHATH CIIOCOOBI
MOJTyYEHUs TEJ BPAIICHUS;

KJIacCU(UIIUPOBATH B3AUMHOE PACIOIOKEHNE CHEPHI U MITOCKOCTH;

BBIYKCIIATh BEJIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TeN BpallleHUA, OOBEMBI U
IUIOLIAAN TMOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BPAIEHHUS, T'€OMETPUUYECKUX TEI C
npuMeHeHueM GopMy;

CBOOOZHO OMEpPUPOBATh MOHATHIMH, CBA3AHHBIMH C KOMOMHALIMSAMH TEJ BpallleHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHHUK, BIHMCAHHBIM B cepy U OMHCAHHBIN OKOJO cdepsl,
cdepa, BIucaHHas B MHOTOTPAHHUK WM TEJIO BPAILICHUS;

BBIUMCIIATH COOTHOILIEHUS MEXIY IUIOHIaIIMU TOBEPXHOCTEH U 00BEMaMM IMOJOOHBIX
TEN,;

M300pakaTb M3y4aemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) ILIOCKUE YEPTEXH U3
PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJl CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS Tell
BpAaIlICHUS;

U3BJIEKaTh, HHTEPIIPETUPOBATh U MPeoOpa3oBbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCKUX PUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

cBOOO/IHO ONIEPUPOBATH MOHATHUEM BEKTOP B TPOCTPAHCTBE;

BBITIOJIHATH ONIEPAIMK HAJl BEKTOPAMU;

3aJ1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CHCTEME KOOPAMHAT;

pemarh TEeOMETpPUYECKHME 3aJayd Ha BBIUMCICHHE VYIJOB MEXIy MPSIMBIMA U
IUIOCKOCTSIMHU, BBIYMCIIEHWE PACCTOSIHUM OT TOYKM JO IUIOCKOCTH, B LIE€JIOM, Ha
MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNH;

CBOOO/IHO ONEpPUPOBATH MOHATHIMH, CBSI3aHHBIMH C JIBU’KEHHUEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUI;

BBIMIOJHATh M300paXEHUS MHOTOTPAaHHUKOB M TN BpalleHUs MpH MapaiedTbHOM
MEPEeHOCe, LEHTPATLHON CHMMETPHH, 3€pKaTbHOW CHMMETPHH, MPH MOBOPOTE BOKPYT
psiMOiA, ipeoOpa3oBaHUs MOJ00NS;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUEHUS MIIMHPA (TapauiebHO U
NEPIECHIUKYISIPHO OCH), CEUEHHUS KOHyca (MapajulesibHble OCHOBAHUIO U IPOXOJSIINE
yepe3 BEPIUHY), CeUEHHUS 11apa;

MCTIONb30BaTh METOJBI TIOCTPOCHHUS CEUEHWI: METON CIe[0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHUS, METO/]I TIEPEHOCA CEKYIIEeH MI0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUYECKHUE YTBEPKICHMUS;

NPUMEHATh TeoMeTpudeckue (akThl s pEHIeHWs CTePeOMETPUUYECKUX —3ajad,
NPEINOIAraloIIUX HECKOJIBKO IIaroB PEIICHHS, €CJU YCIOBHs MPUMEHEHUS 3aJaHbl B
SIBHOUM U HEABHOU dopme;

pelmath 3a7adyd Ha JI0OKa3aTeIbCTBO MATEMAaTHUECKUX OTHOLIEHUH M HaXOXKIECHUE
reOMETPUUYECKUX BEJINYHH;

OPUMEHSTh MPOTPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI MpU
pELIeHUH CTEPEOMETPUUECKUX 3a/1a4;



MIPUMEHSATH NOJYyYEHHbIE 3HAHUSI HA MPAKTUKE: CPABHUBATDH, AHAJIM3UPOBATH U OLIEHUBATH
peanbHbIE CUTyallud, IPUMEHATh U3YYEHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B MpOLECCE
MOKWCKA PEIIeHUs] MaTeMaTH4ecKu CGHOPMYIUPOBAHHON TPOOIEMBbl, MOJAEIUPOBATh
peanbHbIE CHUTyallUd Ha SI3bIKE TE€OMETPHUM, HCCIEI0BAaTh IOCTPOCHHBIE MOJAEIU C
HCIIOJIb30BAHUEM TIE€OMETPUYECKUX NOHATHI M TEOopeM, ammapara ainreOpbl, pelaTrhb
PaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOXK/ICHUEM T€OMETPUUECKUX BEJINYUH;

UMETh MPEACTABICHHUS] 00 OCHOBHBIX ATarax pa3BUTHS T€OMETPUU KaK COCTABHOM YaCTH
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipaxrireckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL IPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl ¥ paccTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakruseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpEHME, 0606III€HIfC " 15 |
CHUCTEMaTHU3aIUs 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHwUeE, 0606meHI/vIe " 17 )
CUCTEMaTH3aIUs 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




INOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeck
ue padoTbl

Jara
H3y4eHH
s

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE TITIOCKOCTH,
NapauIeJIbHBIX IPSAMbIX (OTPE3KOB), CEPEANHBI OTPE3KA

[TonsiTust crepeoMeTpun: TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE MTPaBUIIa U300paXKEHHs Ha PUCYHKE
TJIOCKOCTH, MapaljIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

Ilonstus: MNEPECCKaroMMECs IMIOCKOCTH, IICPCCCKAIOIIUCCA
npsiMasa v MmJI0CKOCTb, MOJIYIIPOCTPAHCTBO

[TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS
npsiMasi 4 MI0CKOCTh; OJIYIIPOCTPAHCTBO
MHororpaHHUKH, U300paKeHNE MPOCTEUIITIX
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB
MHororpaHHuKH, 1300paKeHne MPOCTEUIINX
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB

AXCHOMEI CTCPCOMETPHH U IICPBBIC CICACTBUA U3 HUX

AxcuoMsl CTCPCOMCETPHUH U IICPBBIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEpBbIE CleACTBUS U3 HUX. CriocoOb!

3a/laHus IPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HAUECHUS
MPSIMBIX U IIJIOCKOCTEMN

10

N3006paxeHne cedeHunit mupamMuibl, Kyoa 1 Mpu3Mbl, KOTOpbIE
MPOXOAT uepes ux péopa. Mzobpakenue nepecedeHus
MOJIYYEHHBIX IIJIOCKOCTEN. PackpammBaHue NOCTPOEHHBIX
CEYEHUH pa3HbIMM LIBETAaMU

11

N3ob6paxenue ceueHuit mupamMmusl, Kyoa v mpU3Mbl, KOTOpbIE
MPOXOAT uepes ux péopa. M3zobpakenue nepecedeHus
MOJIYYEHHBIX IJIOCKOCTEN. PackpammBaHue mocTpOeHHBIX
CEYCHNN Pa3HBIMU LIBETAMHU




12

N3obpakenue ceueHuit mupamMusl, Kyda v mpU3Mbl, KOTOpBIE
mpOXoAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpanimBaHue mOCTPOCHHBIX
CCUCHHI pa3HBIMU IIBETAMHU

13

N306pakenue ceueHnil nupamuabl, Kyoa ¥ Mpu3Mbl, KOTOPbIE
POXoAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
MOJYYEHHBIX TIOCKOCTEH. PackpamimBanne moCcTpOSHHBIX
CCUCHHI pa3HBIMU IIBETAMHU

14

15

Mertopa cneoB Ui HOCTPOCHUS CEUEHUI

Merton cnenoB Jyis mocTpoeHus ceueHuit. CBoiicTBa
MEPECCUCHHUH MPSIMBIX M INIOCKOCTEH

16

Merton cnenoB asis noctTpoenus ceuenuid. CBoicTBa
IIEPECEUECHNM NPAMBIX U INIOCKOCTEN

17

18

19

[TocTpoeHue ceueHuit B mupamue, Kyoe rmo TpéM Toukam Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
MOCTPOCHHUS

[TocTpoenue ceueHuii B mupamuie, Kyoe mo TpéM Toukam Ha
pEbpax. Cozianue BHIHOCHBIX UYEPTEKEH U 3aMKCh 11aroB
MOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe 1o TpéM ToUkaMm Ha
pé€bpax. CoztaHne BEIHOCHBIX YEPTEXkKEH U 3allUCh 11aroB
IIOCTPOEHHUS

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKaMm Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
IIOCTPOEHHUS

21

22

23

IToBTOpenue mannmerpun: Teopema 0 IPOIOPIUOHAIBHBIX
oTpeskax. [lomobue TpeyroabsHUKOB

IToBTopenue nnanumerpun: Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Micropus pa3BuTus
IJIAHUMETPUU U CTEPEOMETPUH

KonTtponbHas padora "Akcuomsl crepeomerpun. CeueHus"

24

B3anMHoOe pacmosnoxeHne npsiMbIX B TPOCTPAHCTBE.
CxpemuBatomuecs npsiMbie. [Ipu3Haku CKpeImnBarommXxcst




npsaMeIx. [TapamiensHble npsMble B IPOCTPAHCTBE

25

26

27

Teopema o CyllIeCTBOBAHUHU U €IMHCTBEHHOCTH MPSIMOi
napasuleibHON JaHHOM MPSIMOM, MPOXOSIICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKAIled Ha JaHHOM npsmoi. Jlemma o
[IEPECEUEHUH NTaPAIIIENIbHBIX PSIMBIX INIOCKOCTHIO
[TapamiensHOCTD TpeX NpsIMbIX. Teopema o TpEX mapajienbHbIX
npsMbIX. TeopeMa 0 CKpeHIMBAOIINXCS IPSIMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE CBOMCTBA

napajuieJIbHOro MpoekTHpoBaHus. M3o0pakenue pasHbix Gpuryp
B MapaJuIeIbHOM MPOEKIINH

28

29

30

LenTpanpHas npoekuus. YToJ ¢ COHAPaBIEHHBIMH CTOPOHAMH.
VYrois Mexay NpsMbIMU

38.,[[21‘11/[ Ha A0Ka3aTCJIbCTBO U UCCICAOBAHUC, CBA3aHHBIC C
PaCIIOJIOKCHUEM IIPAMBIX B IIPOCTPAHCTBE
ITonstus: MapajiCJIibHOCTb HpHMOﬁ H IINIOCKOCTH B

npoctpancTse. [Ipu3HaK napaieIbHOCTH MPSIMON U TIIOCKOCTH.
CBolicTBa napauieIbHOCTH MPSMON U IMIOCKOCTH

31

['eomeTrpuueckue 3ajaun Ha BEIYMCIICHUE U I0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAJIJICIbHOCTHIO MPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceuenust, MPOXOIAIIETO Yepe3 TaHHYIO MPSIMYIO Ha
YEPTEKE U MAPAJUIETBHOTO IPYror npsamout. Pacuér oTHomeHui
[TapamnenpHas NpoeKLUs, IPUMEHEHUE IS IOCTPOSHUS
ceueHHi kyOa u nmapayuienenumneaa. CoiicTBa napauienenunesa
Y TIPU3MBbI

[TapannenpHble IockocTy. [Ipu3Haku napamiebHOCTH JBYX
IIJIOCKOCTEMN

35

Teopema 0 mapaieIbHOCTH U €IMHCTBEHHOCTH IUTIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE MPUHAJIEKANTYIO JAHHOU
IIJIOCKOCTH U CJIEACTBUS U3 HEE

36

CaoiicTBa napajIeNbHBIX IVIOCKOCTEN: O MapaJlJIeIbHOCTH
MPSIMBIX TIEpECeUEHUs IPU MEPECEUCHHUH IBYX MapauieTbHbIX
MJIOCKOCTEN TpeThen




CBoiicTBa mapaieNbHBIX MIOCKOCTEH: 00 OTpe3Kax
napajiCJIbHBIX MPAMBIX, 3aKJTIOUEHHBIX MCKAY NnapaljICJIbHbBIMA

37 IUIOCKOCTSIMH; O IIEPECEYCHUH MTPSIMOU € ABYMS ITapaJUICIbHBIMU
IUIOCKOCTSIMU

38 [ToBTopenue: Teopema [Mudaropa Ha mmockoctu

39 IToBTOpEHME: TPUTOHOMETPHS IPAMOYTOJIBHOIO TPEYTOJIbHUKA

40 CaolicTBa Ky0a U IPSIMOYTOJILHOTO TapauieienuIe/a

A1 Beruucnenue JuinH 0Tpe3KoB B KyOe U PSIMOYTOJIbHOM
napajuleenumne1e

47 [IepnieHaUKyYIAPHOCTD NMPAMOM U II0CKOCTH. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U TNIOCKOCTH

43 [IepnieHAUKYIAPHOCTD NPAMOM U IIOCKOCTH. [Ipu3Hak
NEPIEeHIUKYIIPHOCTU IPSIMOM U MJIOCKOCTH
Teopema 0 CynieCTBOBaHMM U €AMHCTBEHHOCTH IIPSIMOH,

44 MPOXOJSIIEH Yepe3 TOUKY MPOCTPAHCTBA U MEPIIEHIUKYISIPHOM K
IJIOCKOCTH

45 IT10CcKOCTH ¥ IEPIEHANKYIISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHUKaX

46 [InockocTu 1 nepneHAUKYISIPHbIE UM MIPSIMbIE B
MHOTOTpaHHHUKaX

47 [Tepnienaukynsap u HaxsoHHas. [locTpoeHune nepneHInKyspa u3
TOUYKH Ha MPSIMYIO

43 [Tepnienukynsp u HaxioHHas. [locTpoeHune nepneHnKyspa u3
TOYKH Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsimas 1 oOpaTHas)

50 Teopema o Tpéx nepreHAnKyIsApax (mpsmas u oopaTHast)

51 VYros Mexay CKpemrBatoIMMUCS PSIMBIMU

57 [Touck neprneHauKyIIpHBIX NPSIMBIX C IOMOIIBIO
NEPNEHIUKYIISPHBIX TIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHKE

54 [TocTpoenue ceuenuit Kyda, MPU3MBbI, MPABUILHON TUPAMHIBI C

MOMOIIbIO OPTOTOHATILHON MPOEKIINU




[Moctpoenue ceuenuii kyba, mpuU3Mbl, IPABUIBLHON MHUPAMHIBI C

> IIOMOILBI0 OPTOTOHATILHOM MPOEKIIUU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO MJIOCKOCTH.
[InockocTu cuMMeETpuUii B MHOIOIpaHHUKAX

57 [Tpu3Hak neprneHIuKyJIIPHOCTU IPSIMON U INIOCKOCTU KaK
CJIEICTBUE CHMMETPUU

53 [IpaBuiibHBIE MHOTOIpaHHUKHU. PacyéT paccTOsHUN OT TOYKH 10
IIJIOCKOCTH

59 ITpaBriIbHBIE MHOTOIpaHHUKH. Pac4€r paccTosHUM OT TOYKHU A0
IIJIOCKOCTH

60 Crioco0Obl OIyCTUTb MEPIIEHAUKYIIAPbl: CAMMETpPHUS, CIIBUT TOUKU
10 TapajuIeIbHON IPsSIMOM

61 CnBur no HenapamieabHOU IPSIMON, U3MEHEHUE PAaCCTOSHUMN

6 KonrtponbHas padora "B3anMHoe pacnoyioxkeHue NpsMbIX U
IJIOCKOCTEH B IpocTpaHCcTBE"
[ToBTOpEeHUE: yrosu Mexay NpsAMbIMUA Ha IIJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJBHUKE, TEOPEMA
KOCHHYCOB

64 [ToBTOpEHME: Yroyl MKy CKPEIUBAOIUMUCA MIPSIMBIMU B
IIPOCTPAHCTBE

65 ['eomeTpryeckue METOABI BEIUNCIICHUS YTila MEKY IPSIMBIMHU B
MHOTOTpaHHHUKaX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO
yria

67 [TepnienqukynspHbie m1ockocTH. CBOMCTBA B3aUMHO
NEePNEHAUKYIISIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHMKyISIpHOCTH IIJIOCKOCTEN; TEOPEMA O MPSAMOM

68 [IEPECEUCHM IBYX IUIOCKOCTEH NEPIIEHIUKYIISIPHBIX TPETHEHN
IIJIOCKOCTH

69 [IpsimoyronbpHBIN Mapauienenumnen; Kyo; n3aMepeHus, CBOiCcTBa
IPSIMOYTOJIBHOTO TIapajuiesenuIea

70 Teopema 0 AMaroHaJIM MPSIMOYTOJILHOTO MapaJijieenuneaa u




CJIEZICTBUE U3 HEE

CrepeoMeTpHuueckre U MPUKIIaJHbIE 3aJa4l, CBA3aHHbIE CO

7 B3aMMHBIM PACIIOJIOKEHUEM IIPSIMBIX U IIJIOCKOCTH !
7 [ToBTOpEHME: CKPEMIUBAIOLIUECS NIPSMBIE, TAPAJICIbHBIC |
IUIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHUKAX
[Tapa napanenbHbIX IIOCKOCTEN Ha CKpPEIIMBAIOIINXCS
73 IPSIMBIX, PACCTOSIHUE MEXKY CKpPEIIUBAIOIIUMHUCA MIPSIMBIMU B 1
IIPOCTBIX CUTYaIUSIX
74 PaccTossHME OT TOUKM 10 IJIOCKOCTH, PACCTOSHUE OT MPSIMOU 110 |
IJIOCKOCTH
75 Boluncnenue paccTOSHUN MEXAY CKPEIMBAIOIIUMUCS IPSIMbIMU 1
C TIOMOILBIO NEPIEHAUKYIISPHON INIOCKOCTH
TpéxrpaHHblil yroJ, HEPAaBEHCTBA JJIsl TPEXTPAHHBIX YIJIOB.
76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB ¥ CHHYCOB JISI 1
TPEXTPAHHOIO yria
77 DneMeHTHl ChepruIecKoil FTeOMETPUH: T€0Ie3NIECKUE IMHIH Ha |
3emie
78 KonrponbHas padora "Yrisl u paccTosHus" 1
79 Cuctemaru3zanus 3HaHuN "MHOTOTpaHHUK U €T0 SJIEMEHTHI" 1
80 ITupamuga. Bunsl nupamua. [IpaBunsHas nupamuaa 1
81 [Ipusma. IIpsamas u HaknoHHas npusMsbl. [IpaBuibHas npusma 1
%) [Tpstmoli napasuienenunen, NpsMOYTOJIbHBIN MapalIesIeuIe], 1
KyO
83 Boinykinbie MHOrorpanHuku. Teopema Dinepa 1
’4 Brinmykiieie MHOrOrpanHuku. Teopema Diinepa. [IpaBuiibHbIe 1 |
MOJTyTIpaBUJIbHbIE MHOTOTPAHHUKHU
85 KonTtponbHas padora "MHoOrorpaHHUKT" 1
86 ITonsiTHE BEKTOpA Ha IUIOCKOCTH U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BekTOpOB 1
89 [IpaBuno napamienenumnena 1




90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
o1 PasncimeHHe BEKTOpA Mo 0a3zucy TpEX BEKTOPOB, HE JIEKAIIUX B |
OJIHOH MJIOCKOCTH
92 CxansipHO€ MPOU3BEICHUE 1
93 Boruncnenue yria Mex;1y BEKTOpaMu B IIPOCTPAHCTBE 1
94 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1
95 [IpocrTeiimue 3aga4n ¢ BEKTOpaMHU 1
96 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1
97 [IpocrTeiimue 3aga4n ¢ BEKTOpaMHU 1
98 O060011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
99 O06o00meHne U cucTeMaTu3aus 3HaHUK 1
100 Hrorosast kKoHTpoIbHAs paboTa 1
101 Hroroas xonTpoapHas pabora 1
102 O060011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KIIACC

KosnunuectBo 4yacos DJIEeKTPOHHBIE
Nen/m  Tema ypoka Kontpoabnbie IIpakTunyeckue flata uugpospie
Bcero U3YYeHUS
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa Ha MIIOCKOCTH U |
B MpocTpaHcTre"
2 [ToBTOpenue temsl "CkassgpHoe IPOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpeHnue TeMbl "Brryuciaenue yria Mexay BEKTOpaMu 1
B MpocTpaHcTre"
4 [ToBTOpEeHMNE TeMBI "YpaBHEHHE MIPSAMON, IPOXOASILEH 1
yepes JIBe TOUKu"
5 VYpaBHEHHE IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B |
OTpe3Kax
6 VYpaBHEHUE JIOCKOCTH, HOPMaJlb, YPaBHEHUE MIJIOCKOCTH B 1
OTpe3Kax
BekropHoe npousBeneHue 1
JIuHelHbIE HEPABEHCTBA, IMHENHOE TPOrPaMMUPOBAHNE 1
JInneliHbIe HEPABEHCTBA, JINHEWHOE ITPOrpaMMHUPOBaHUE 1
10 AHanuTuyeckrue MeTO/Ibl pacuéTa yriia Mexay NpsMbIMHU B |
MHOTOTpaHHUKAaX
1 AHanuTHuecKne METOJbI pacuéTa yriia Mexmay 1
IJIOCKOCTSIMU B MHOTOTPaHHUKAX
12 ®dopmysa pacCTOSHUS OT TOUKH JI0 TJIOCKOCTHU B |
KOOpJUHATax
13 HaxoxxaeHue pacCTOSHUM OT TOUKH /10 MIIOCKOCTH B Ky0e 1
14 HaxoxzaeHue paccTossHUI OT TOYKHU A0 IUIOCKOCTH B |
IIpaBWJIbHOM NUpamMuae
15 KonTponbhas pabota "Ananuruyeckas reometpus” 1 1
16 CeueHust MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPaHHUKHU 1
17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIE0B 1




Ceuenus MHOTI'OI'paHHUKOB: CTAHAAPTHBIC ITJIIOCKOCTH,

18
MepeceyeHus MPSMBIX U TIOCKOCTEH

19 [TapanienbHble MpsMBbIE U IUIOCKOCTH: MapaljieIbHbIE
ceueHus

20 [TapannensHble NpsSIMbIE U TJIOCKOCTH: PACYET OTHOLICHUHN

)1 [TapannenbHble NPSMBbIE U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIMBAIOIIUMUCS TPSIMBIMU

epIICHIUKYIISIPHBIC TIPSIMBIC U TUIOCKOCTH: CTaHIAPTHBIC

I y

22 Mapbl NEPIECHIUKYIISIPHBIX JIOCKOCTEH U IPSMBIX,
CUMMETPUU MHOTOTPAHHUKOB

” [TeprieHIUKYISIpHBIC TIPSIMBIC U TUIOCKOCTH: TEOpeMa O
TpeX MEePICHIUKYIIIpax

24 [lepnieHIuKyNSIpHBIE MIPSIMBIE U TUIOCKOCTH: BHIYUCICHUS
JUIMH B MHOTOTPaHHHUKaX

25 [ToBTOpEHME: IO MHOTOYTOJILHUKOB, (DOPMYIIBI [
TJI0IA e, COOOpaKEHHSI TTOI00MS

%6 [ToBTOpeHMeE: TUIOMIAANM MHOTOYTOJIEHUKOB, (DOPMYJIBI TSI
TJI0IA 1N, COOOpaKEeHUsI TIOT00MS

7 [ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB, (DOPMYIIBI [
ionaaen, cooopaxeHust moao0ous
[Tnomany ceyeHnit MHOTOTPaHHUKOB: TUTOIIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHHUs
no00us
[Tnomaay ceveHnit MHOTOTPaHHUKOB: TUTOIIAIN

29 MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPAKECHUSI
nmoxoous

30 KonTponbnas pabora "[loBTOpeHne: MHOTOTPaHHUKH,
CEYEHMS] MHOTOI'PaHHHUKOB"

31 O06BeM Tena. O0BEM MPSIMOYTOIBHOTO Mapauieenuneaa

1 3amaun 00 yaBOeHUH Ky0Oa, 0 KBaJpaType Kyoa; o
TPUCEKIUH yIiia

33 CrepeoMeTpuuecKre 3aa4u, CBI3aHHBIE C 00bEMOM




MPSIMOYTOJIBHOTO NTapajuieienumneia

[TpuknanHbie 3a1a4m, CBSI3aHHBIC C BRIYUCICHUEM 00BEMaA

34
IPSIMOYTOJIBHOTO Mapajulesenumnesia

35 O0BEM NpsAMOI TIPU3MBI

16 CrepeoMeTpuyecKHe 3a1auu, CBSI3aHHbIE C BBIYMCICHUEM
00BbEMOB NMPSAMON IPU3MBI

37 [Tpuknaanblie 3a1a4u, CBI3aHHbBIE C 00bEMOM MPSIMOI
IIPU3MBI

18 Beruuciienue 00bEMOB Tell C TOMOIIBIO ONPEAEIEHHOTO
uHTerpana. O6bEM HaKJIOHHON IPU3MBbI

19 Beruuciienne 00EMOB Tell € TOMOIIBIO ONPEeAEIEHHOTO
uHTerpana. O6béM nupamusl

40 ®opmyna 06bpéMa mupamuiel. OTHOIIEHHE 00BEMOB
MUPaMUJL ¢ OOIIUM YTIIOM

A1 ®opmyna 06béMa nupamuibl. OTHOIIEHHE 00BEMOB
MUPaMUJL ¢ OOIIUM YTIIOM

4 CrepeomeTpuueckue 3aauu, CBsI3aHHbIE ¢ 00bEMaMU
HAKJIOHHOM NPU3MBI

13 CrepeoMeTpuuecKkre 3aauu, CBA3aHHbIE C 00bEMaMu
MU PaMHU/IbI

44 [Tpuknanueie 3anayn mo Teme "OO0bEMBI TeN", CBA3aHHbBIE
¢ 00bEMOM HaAKJIOHHOM MPU3MBbI

45 [Tpuknanueie 3ana4un mo Teme "OOBEMBI TeN", CBS3aHHBIE
¢ 00bEMOM TUPAMU/IBI

46 [Ipumenenne 00bEMOB. Boluricienue paccTosHUS 10
MJI0CKOCTH

47 KonrtponbHas padora "O6bEM MHOrOorpaHHuka"

43 Hunuaapuyeckas moBEpXHOCTh, 00pa3yrolne
LMIMHIPUYECKON TTIOBEPXHOCTU

49 Humuaap. [pssmoit kpyrosoit nunuHap. [1nomans

MOBEPXHOCTHU IIMIIUH/PA




Konnueckas moBepXHOCTh, 00pa3yronue KOHUIECKOU

50
nosepxHocTu. Konyc

51 Ceuenune KOHyca MJIOCKOCTHIO, MAPAJUIETBHOM MJIOCKOCTH
OCHOBaHUs

57 Yceuénnslii konyc. M300paxenne KOHYCOB U yCEUEHHBIX
KOHYCOB

53 [Tnomaae 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH
KOHyca

54 [Tnomaae 60KOBOI MOBEPXHOCTH M IMOJTHOM MTOBEPXHOCTH
KOHYca

55 CrepeoMeTpuuecKre 3aJauy Ha 10Ka3aTeIbCTBO U
BBIUHCJIEHHE, TIOCTPOCHUEM CEUEHUN UINH]PA, KOHYCa

56 CrepeoMeTpuuecKre 3aJa4u Ha J10Ka3aTeNbCTBO U
BBIUHCIICHHE, TOCTPOCHUEM CEUCHUN IUINH]IPA, KOHYCa

57 [Ipuknagneie 3a7a4u, CBA3aHHBIE C IMJIMHIPOM

58 [IpukitagHele 3aa4m, CBSI3aHHBIE C [IUIMHAPOM

59 Cdepa u map

60 [Tepeceuenue cdepsl u mapa ¢ mIockocTrio. Kacanue
mapa u cepsl IOCKOCThI0. By n n300pakeHue mapa

61 [Tepeceuenue ceps! u mapa c muockocteto. Kacanue
1apa u cgepsl INOCKOCThI0. Bua n n3zo0paxenue mapa

62 VYpasuenue chepsl. [Lnomans chepsl u e€ yacrei

63 Cummerpus chepsl 1 mapa
CrepeoMeTpHuuecKre 3aJa4l Ha 10Ka3aTeIbCTBO U

64 BBIUUCIICHHE, CBSI3aHHBIE CO chpepoit U mapom,
IIOCTPOEHHUEM UX CEYEHMH MIIOCKOCTBIO
CrepeoMeTpHuuecKre 3ajaui Ha 10Ka3aTebCTBO U

65 BBIUHCIICHHE, CBA3aHHbIE CO CEepoi U IIapoM,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO

66 [Ipuknanuele 3a1a4un, cBsi3aHHBIE CO c(hepoii U IapoM

67 IToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH, BEIYUCIICHUS B




OKPY>KHOCTH, CTaHJapTHBIE TO100US

Paznmuunsie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U

68 MHOTOTPaHHUKOB

69 3anaun o Teme ""Tena ¥ MOBEPXHOCTH BpalleHUs"

70 3agaum o TeMe ""Tena ¥ MOBEpXHOCTH BpalleHus"

71 KonrtponsHast pabora "Tena 1 moBepXHOCTH BpameHus"

7 O6bEm uuHapa. Teopema 06 00bEME MPSIMOTO
UWIMHIpA

7 Brruncnenme 00bEMOB TeI ¢ TOMOIIIBIO OMPEACIEHHOTO
unrerpasa. O6bEM KOHyCca

74 [Tnomanu 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA

75 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE C BHIYUCICHUEM
00BEMOB IMITUHIPA, KOHYCA

76 [Ipuknagueie 3agaun 1mo Teme "OOBbEMBI U TUIOIIATN
MoBepxHocTen Ten"
O06béM mrapa u mapoBoro cekropa. Teopema 00 00BEME

77 mapa. [Tnomane cheprr. CTepeomerpruyeckue 3aaauu,
CBSI3aHHBIE C BBIYUCIICHHEM 00BEMOB I1apa, MIAPOBOTO
CEerMeHTa M IIapOBOT0 CEKTOpa
[Tpuknanueie 3anaun mo Teme "OO0BbEMBI TeN", CBA3aHHbBIE

73 ¢ 00bEMOM I1apa u maomaabio cgepbl. COOTHOLIEHUS
MEXy IUTOIIAIIMH TIOBEPXHOCTEH U 00BEMaMu
MMOJIO0HBIX TEI
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne 00béMa pu

79 nonobun. CTepeoMeTpruecKre 3aa4u, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB TEIl U TUIONIA e TTOBEPXHOCTEH

20 Kontponbnas padota "[1nomany moBepXHOCTH U 00BEMBI
Kpyribix ten"

21 JIBrxenus npoctpanctBa. OTodpakenus. IBmwkeHus u
paBeHcTBO (puryp. OOmIME CBONCTBA JBMKEHUN

20 Bupl nBukeHuUil: napajuiesIbHbIN NEPEHOC, LIEHTPAIbHA

CUMMETpHUS, 3€pKalbHasi CHMMETPHsI, TIOBOPOT BOKPYT




NpAMOi

83 [IpeobpazoBanus nomobwus. [Ipsmas u chepa Ditnepa
84 ['eomeTpuyeckue 3a1auu Ha TPUMEHEHUE ABUKECHUS
85 Kontposbnas padota "BekTopsl B mpocTpancTse”
O6o6matomee mopropenue 11 moHATHI U METOIOB Kypca
26 reomerpun 10—11 knaccoB, cucremMaru3anus 3HaHUM:
"[lapayienbHOCTb NPSAMBIX U INIOCKOCTEN B
npocrpaHcrae”
O6o6maromiee moBTopeHue 11 MOHATHII U METOZIOB Kypca
87 reomerpun 10—11 kaccoB, cucremaru3anus 3HAaHUM:
"BexTops! B ipocTpaHcTee”
Ob6o6matomee mopropenue 11 NoHATHH U METOAOB Kypca
88 reomerpuu 10-11 kitaccoB, cucremMaTu3amus 3HaHUM:
"BekTops! B npocTpaHcTse"
O6o6matomee mopropenue 11 NoHATHH U METOIOB Kypca
&9 reomerpuu 10—11 kitaccoB, cucremMaTu3amus 3HaHUM:
"O6beM MHOTOTpaHHUKA"
O6o0maroiiee moBTopeHue 11 MoHATHIT U METOZIOB Kypca
90 reomerpun 10—11 kaccoB, cucremMaTu3anus 3HAaHUM:
"O6beM MHOTOTpaHHUKA"
O6o0maroiee moBTopeHue 11 MOHSATHIT 1 METOZIOB Kypca
91 reomerpun 10—11 kaccoB, cucremMaTu3anus 3HAaHUM:
"[Tmomany MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
O6o06maromniee noBTopeHue 11 moHATUI 1 METOZOB Kypca
92 reomerpun 10—-11 knaccos, cucremMaTu3anus 3HaHUM:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TEN"
93 HToroBasi KOHTpOJIbHASA paboTa
94 WroroBas koHTpoJsibHAs paboTa
95 [ToBTOpEeHME, 0600IIEHNE U cUCTeMaTH3allusl 3HAHUN
WcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B
96 Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX

TEXHOJIOTUN




97

98

99

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
Pa3BUTUH COBPEMEHHBIX NHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus pa3BUTHS CTEpPEOMETPHUH KaK HAYKH U €€ POJIb B
Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHUH COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

100

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
pPa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

101

102

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
pPa3BUTHH COBPEMEHHBIX MHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B
Pa3BUTUHU COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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