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MNOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOILlero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YCHUS JUCHIUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHMTapHOro Iukia. IIockosbKy JIornyeckoe MbILUIEHHE,
dopmupyeMoe TpH HM3YYCHHH OOYYAIOIIMMUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTelbCTBE TEOPEM M IIOCTPOCHUHU LIENOYKU JIOTUYECKUX YTBEP)KICHUH INPHU pELICHUU
FEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS TIPU PEIIEHUM 3a/lad €CTECTBEHHO-HAY4YHOr0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3azad.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yriiyOJ1€HHOM ypOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromMXCsi TMPU U3YYCHHH TE€OMETPUH, Kak
COCTaBJIAIOLICH NpeaMeTHON oOnactu «MaremaTka M MHQPOpPMATUKa» dYepe3 obecreyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUN U
JecTBUH, creln(UYHBIX I€OMETPUH, U HEOOXOAMMBIX [UI YCIEUIHOIO MpOo(ecCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMAaTUKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca F€OMETPUN Ha YTiayOJIEHHOM YPOBHE, PaCIIUPSIFOIIUMHU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacuiMpeHue IpeJCTaBIeHUs] O TEeOMETPUM Kak 4YacTH MHPOBOM KYyJIbTYpbl U
(dopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KalOIIEero MMUpa, 3HaHHE NOHATHHHOrO amnmapara mno pasaeny «Crepeomerpus» yueOHOro
Kypca reOMeTpHH;

(dopMHpoBaHHE YMEHMsI BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (hUTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd U yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOJAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/1ay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkaxX, MOJAENAX M B PEATbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAlIEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dbopMupoBanue NOHUMaHUSA  BO3MOXKHOCTHU aKCHOMaTHYECKOT 0 MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHil, (opMUpOBaHHE MOHMMAHH POJM AKCMOMATHKM IPH IPOBEICHUU
pacCyXIeHHUI;

dopMHpOBaHHE YMEHMs BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB WU AJITOPUTMOB pEIlEHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTelIbHBIE PACCYKIEHUS B XOJAE pEIIeHUs
CTEpEOMETPUYECKUX 33Jad M 3aJad C [PaKTUYECKUM CoJep’KaHHeM, (OpMHpPOBaHUE
NpEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB TMpPU OOOCHOBAaHUM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B IIPOBEAEHUM I€AYKTUBHBIX PACCYXACHU;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
00y4aroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEpeca K U3YYeHHIO T€OMETPUH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaybHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHUH JPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, MOJEIUPOBAaHUS pealbHbIX CUTYyallui, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU CO/IEpKATETBbHBIMU JIMHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
kjaccax ABisAoTcs: «lIpsiMple M mIocKocTH B MpocTpaHCTBE», «MHororpanHukmu», «Tena
BpALLECHU», «BEKTOPBI M KOOPAMHATEI B IPOCTPAHCTBEY, «JIBHIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHHE «yMETh ONEPUPOBATH MOHATHIMU,
pEeBaHTHBIMHU T€OMETPHUH Ha yriIyOnEéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO



BCEM COJCPXKATENbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTHYECKHX YMEHUH
pacripeniesisieTcsi He TOJBKO 10 COJCPXKATEIbHBIM JIMHUSAM, HO W MO TojJaM OOydYeHHS.
Cogmepxanne 00pa3oBaHWs, COOTBETCTBYIONIEE NPEAMETHBIM  pe3yabTaTaM  OCBOCHHS
®denepanbHOil pabovell MporpamMMbl, pactpeAeIEHHBIM 110 ToAaM 00yUYeHUs, CTPYKTYPHPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
o0Opamaguch HEOMHOKPATHO. DTO MO3BOJSET OpPraHW30BaTh OBJAJICHHE TI'€OMETPUYCCKUMU
MOHITHSIMA W HABBIKAMU TIOCJIEIOBATEIIbHO M IOCTYIMATENBHO, C COOJIIOJICHHEM MPUHIIUIIA
NPEEMCTBCHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOIIYI0 CHCTEMY T'€OMETPUYECKHUX
MPEJICTABICHUIA O0YyJaronuXcs, paciupss u yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3H.

[Tepexo1 K M3YYCHHUIO TE€OMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3nath ycnoBus s quddepeHIranud  oOyueHHs, TOCTPOCHHS WHIUBUIYAIbHBIX
0o0pa3oBaTeNbHBIX  TIpOrpamMM, OOECIeYuTh YriayONEHHOE H3yYeHHUE T'eOMETPHH  Kak
COCTABJIAIONICH yUeOHOTO mpeamMeTa «MaremMaTukay;,

MOJITOTOBUTH OOYYAIOIIUXCS K IMPOJIOJDKEHUIO M3YyYSHHUS MAaTEMaTUKHA C YYETOM BBIOOpa
Oyayuiedi nmpodeccun, odecreynBas MPEEMCTBEHHOCTh MEXAY OOIIMM W TPOPECCHOHATBHBIM
o0pa3zoBaHHEM.

Ha w3yuenune yueOHOro Kypca «l'eomerpus» Ha yriiyOin€HHOM ypoBHe otBoautTcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 ygaca (3 yaca B Heeno).



COAEPXKXAHUE OBYUEHUA

10 KUIACC

IIpsiMble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. IloHATHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnosnoxkeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, MTapaJlIeIbHbIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulelbHbIE IPSAMbIE B IPOCTPAHCTBE, MAapalIEIbHOCTh TPEX
OPSAMBIX, APAUICIBHOCTh NPAMOM M IIOCKOCTH. [lapasuiennbHOE W LEHTpAIBbHOE
IPOEKTHpOBaHue, n3oopaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MTPOEKTUPOBAHMUS.
N300paxkenne ¢puryp B mapawieIbHOW MPOEKIMU. YTIIbI C COHANPABICHHBIMHA CTOPOHAMH, YTOJl
MEXy NPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NMapajliesIbHbIE IUIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTel. [IpocTeiimme npocTpaHCTBEHHBIE (PUTYPBI HAa TUIOCKOCTH:
TETPa3p, NapajuleIeuIe], IOCTPOSHUE CEUCHU.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPHIEHIUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHbIE M IEPHEHAUKYISIPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPHNEHAUKYJIIPHOCTH HIPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUI0CKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKyasap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 MJIIOCKOCTH, MPOEKIHS (PUIyphbl HA TIOCKOCTb.
[TepieHIUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBIN IO, IMHEWHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsHble yribl. CBOWMCTBAa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: n-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulesIeNiNel W ero coWcrBa. KparTyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancTBenHas Teopema Iludaropa. ITupamupma: n-
yroyibHas MUpaMuja, IpaBUibHas U yced€HHas nupaMuel. CBoiicTBa péOep U OOKOBBIX I'paHel
MpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IPU3Ma W IIpaBUJIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUPaMKJIa U MIPaBWIbHBIN TeTpasap, kKyO. Ilpencrasnenue
O MPAaBWIbHBIX MHOTOI'PAHHUKAX: OKTa’Jp, NJOAEKAdAP U UKOCAIP.

Beruncienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHHM, Teopema O
OOKOBOU TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TOBEPXHOCTH M IOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU TUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOI'PAaHHHKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOIDAaHHUKE: CHMMETpPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX TPU3M, CHMMETPUS PABWIIBHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO
BEKTOPOB. JICHCTBHS C BEKTOpPAMHU: CIOKEHHUE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha 4yucio. [loHaTne komiutaHapHsle BEKTOpBI. IIpH3Hak koMIiaHapHOCTH
Tpéx BekTopoB. [IpaBwiio mnapamnenenunena. Teopema O pasloKEHUM BEKTOpa IO TPEM



HEKOMIUIAaHApHBIM  BeKkTOpaM. [IpsAMoyronpHasg cucrtema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl Bektopa. CBA3b MeXNy KOOPAMHATAMHU BEKTOpAa M KOOPAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEECHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAsh IMOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh, ceprueckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka munmuHapa u konyca. CuMmeTpust
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napauenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Tten BpalieHMss U MHOrorpaHHukoB. llpu3ma, BIucaHHas B LWJIMHAD,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I10cKoCThI0. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAaHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl u e€ yacteid. Ilonobue B
npoctpanctBe. OtTHomieHHe O00BEMOB, TUIOMAAEH TOBEPXHOCTEH IMOAOOHBIX  (UTYP.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJb30BaHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[ToctpoeHne cedyeHMH MHOIOIPDAaHHMKOB M TeJl BpAIICHUSA: CEYEHUS LWIMHApA
(mapaymienbHO M TEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajiesibHble OCHOBAHHUIO M
IPOXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ] CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopinHaTHO-BEKTOPHBIA METOA MpHU
pELIeHUH TeOMETPUUYECKUX 3aay.

JIBHKEeHHS B MPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMIL: NapajuIeIbHBIA IEPEHOC, LEHTpalbHAsi CHUMMETPHSI,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeoOGpazoBanus nogodus. Ilpsmas u coepa
Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOMIeTocss KAk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEIYyp TpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJCHCTBOBATh C COLMAIBHBIMU HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKITUSAMHU U HA3HAUCHUEM,;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUUHOCTH, YBaXXEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCHUHCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMHOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IIGHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESATENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYUBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHWH, pacCyXIeHUu#H, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYECKUM acTeKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MATEMAaTHUYECKUE 3HAHUSI B MHTEPECAX 37I0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3710pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas (pu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHOMN JAESITETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpoECCUOHAIBHON AESTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
CoBepIaTh OCO3HAHHBIA BBIOOp OyAyiiell mnpodeccur U PeaTu30BBHIBATH COOCTBEHHBIS
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMs Ha  MPUMEHEHHe
MaTeMaTHYECKUX 3HAHUU ISl pelIeHHs 3a7ad B 0ONAcCTH OKpYKaoIel cpenbl, TIaHWPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHWUMaHUE MATeMaTHYeCKOW HayKH Kak cepsl
YEJI0BEYECKON NEATENIbHOCTH, ITANlOB €€ Pa3BUTHUS UM 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIN3ALINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKUA U MaTeMaTH4YE€CKON KyJIbTYpOil Kak CpeICTBOM MO3HAHUS MUPA,



TOTOBHOCTb OCYHIIECTBJISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh MHAUBUAYATBHO U
B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (DOPMYIHpPOBaTH ONpPEACICHUS IOHSTHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKALWU, OCHOBAHUSA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBATh W MPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC WU
OTpUIaTeNIbHbIC, EAMHIYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJIAITH MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEYHs B (pakTax,
JNaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU JUIS  BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HUCIOJIB30BAaHHWEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSTEILHO JOKA3aTEeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIHI,

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BBIOMpATh HauOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIIEHO —BBIJICIICHHBIX
KPUTEPHUEB).

Ba3zoBble ncciaenoBareabCKHe AeiicCTBUA:

MCIIOJIE30BaTh BOIMPOCHI KaK MCCIIEN0BATENbCKUN HHCTPYMEHT MO3HaHUs, (OPMYyIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE M JAaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh  CaMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIEHUS, TMPOIIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENNbHO (GOPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaAOJIOZICHUS, UCCIIEIOBAHHUS, OLICHUBAThH JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIs OTBETa Ha BOMPOC U IS
pEIIeHUS 3a1a9H;

BbIOMpaTh WHGOPMALMI0O W3 HCTOYHHUKOB pAa3MYHBIX THUIOB, AaHAIU3UPOBATH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U (hopm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATh €€ B  pa3IMYHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAUM TIO CAMOCTOATEIHRHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS
Oo0menne:



BOCIIPUHUMATL H (bOpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIIMU
O0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX
TCKCTAax, JaBaTb IOjACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJIbTar;

B X0Jle 00CYXeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXKIaeMOW TEeMbI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CY)KICHUSMHU JPYrUX YYaCTHHKOB JUANOra, OOHApYKMUBaTh Pa3IM4Me U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEaACTaBJIATL PE3YyJIbTAaThl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opmar BBICTYIUICHHS C y4ETOM 3a/7a4 NPE3CHTAUHA |
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIE YHUBepPcaIbHbIE YUeOHbIE TeificTBUS

Camoopranusaunus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHHs 3aJa4yM, BHIOMPATh CIOCOO PEIICHHS C Yy4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHI C Y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH TI03HABATEILHOU peIEKCHN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUIA
U MBICIUTEIBHBIX TIPOLIECCOB, WX pE3yJAbTaTOB, BIAACTh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U pe3yiibTaTa PeHIeHHsl MaTeMaTH4eCKOW 3a/1a4H;

NpPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTHUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, AAHHBIX, HAWACHHBIX ONMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH INPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI PE3yJIbTaTOB ESATEIHHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIAMBUAYaIbHOW paboThl IpU
pemeHnr y4eOHBIX 3aJad, MPUHAMATh [EeJNb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIAaTh
MIPOIIeCC U PE3YIbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBbBIE
IITYpPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YIaCTHUKAMH B3aNMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicst HAyIUuTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHITHSIMH CTEPEOMETPUU MIPH PEUICHUH 3a7a4d U
MPOBECACHNHN MAaTEMATUUCCKHUX PACCYKICHUU,

® [PUMEHATh AKCHOMBI CTEPEOMETPUUM U CIEACTBUS M3 HUX NpPU PELICHUU
F€OMETPUUYECKHX 3a/1a4;

o KJ'IaCCI/I(bI/IHI/IpOBaTB B3aMMHOC PACIOJIOKCHUC MMPAMBIX B ITPOCTPAHCTBE, IUIOCKOCTEN B
IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
HPAMBIMH B IIPOCTPAHCTBE, MEXKAY IPSAMOU U INIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;



CBOOOJHO pAcMO3HABaTh OCHOBHBIE BHUJBI MHOTOTPAHHUKOB (NIpH3Ma, MHpPaAMUIA,
MPSIMOYTOJIBHBIN TTapajieenumnes, Kyo);

KJIACCU(UITUPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCH(PUKAIUY;
CBOOOJHO ONEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH TApAIICNIbHOE, IICHTPAJILHOE U OPTOrOHAILHOE MPOSKTUPOBaHKE (HUTYD Ha
TUIOCKOCTB, BBITIOJHSATH N300paXkeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEYCHUS MHOTOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBITIOJNHSTEH (BBIHOCHBIC)
IUIOCKHE YEPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpXYy, COOKY,
CHH3Y;

BBIUMCIIATh IJIOMQAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma, MHpPaMUA),
TEOMETPHUYECKUX Tell C MPUMEHEHUEM POopMyT;

CBOOOJTHO ONEPUPOBATh TMOHSATHSIMU: CHUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh H
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U IJIOCKOCTh CAHMMETPUU (PUTYPHI;

CBOOOJTHO OTIEPUPOBAThH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPJIWHATAM B
POCTPAHCTBE;

BBITIOJHSATH ICHCTBUS HaJI BEKTOPAMH,

pemiathk 3aJa4d Ha JI0Ka3aTeIhCTBO MAaTEMAaTHYECKHUX OTHOIICHHA W HAXOXKICHHE
TCOMETPHUYCCKUX  BEJIIMYWH, TIPUMEHSS HW3BECTHBIE METOABl TPH  PEIICHUU
MaTeMaTHYECKUX 33]1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHSI CIIOXKHOCTH;

MPUMEHSTH MTPOCTEHIIIIE TPOrPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUICCKIX 33]1aY;

U3BJICKATh, npeoOpa3oBbIBAaTh W HHTEPIPETUPOBATH UH(POPMALINIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

NPUMEHSTh TIONyYeHHbIE 3HAHHWS Ha TMpaKTUKe: CpPaBHUBATh M aHAIU3HPOBATh
peaNbHBIC CHUTYAIlMH, TPUMEHSITh W3YYCHHBIC TMOHSATHS B TPOIECCE MOMCKA PEIICHHUS
MaTeMaTH4ecKu CPOPMYITUPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEAbHBIE CUTYAI[UU
Ha S3BIKC TEOMETPHUH, WCCIECA0BATh ITOCTPOCHHBIE MOJICIH C HCIIOJIh30BAHUEM
TEOMETPUUECKUX TMOHSATHI W TeopeM, ammapara anreOpbl, perarh NpaKTHYeCKue
3aJ1a4¥, CBSI3aHHBIC C HAXOXKJICHUEM I'eOMETPUICCKIX BEITHYNH;

UMETh TPEJICTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPUU KaK COCTAaBHOM
qyacTu (hyHIaMEeHTa pa3BUTHS TEXHOJIOTHUH.

K xoniy 11 kiacca o0ydaromuiicss HayquTCs:

CBOOOJHO OMEpPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C IUIUHAPUYIECKON, KOHUYECKON U
cheprueckoi MOBEPXHOCTIMHU, OOBSICHITH CITIOCOOBI TTOTYUEHUST;

ONneprupoOBaTh MOHATUAMHU, CBA3AHHBIMU C TCJIaMH BpallCHUA: HUIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Tela BpalieHus (IIHHIP, KOHYC, chepa U map) u 00BSICHATH CIIOCOOBI
MOJTyYEHUS Tell BPaIlleHUS;

KJIaccu(UITUPOBATh B3aUMHOE PACIONIOXKEHHE CEephl U TUIOCKOCTH;

BBIUYUCIIATE BCJIIMYUHBI 3JIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BEMBI U
romanu HOBerHOCTeﬁ MHOT'OI'PaHHUKOB W TCJI BpallCHUA, TCOMETPUUCCKHUX TCEII C
npUMEeHEeHHEeM (HOpMYIL;

CBO60}1HO ONneprupoBaTh MOHATUAMHU, CBA3AHHBIMU C KOM6I/IH3HI/I$IMI/I TCJI BpallICHUA U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHAst B MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOMICHUA MCKAY IUIOIIAIsIMU HOBerHOCTCfI )41 O6’béMaMI/I HOILOGHI:IX
Ten,



n300pakaTh M3y4daemble (UTYpHI, BBIIOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTEXH W3
PUCYHKOB IPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEpXY, COOKY, CHU3Y, CTPOUThH CEUECHUS
TEJ BpAIllCHHUS;

U3BJIEKATbh, UHTEPIPETUPOBATH u peoOpa3oBbIBATH UHGpOPMALIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, IMPEICTaBICHHYI0 Ha uepTexax Hu
pPHUCYHKax;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH OIEPALK HaJl BEKTOPaMH;

3aj]aBaTh IVIOCKOCTh YPABHEHUEM B JIEKapTOBOI CUCTEME KOOP/IMHAT;

pewmiaTb TeOMETPUYECKHE 3aJaud Ha BbIYMCICHUE YIVIOB MEXIy MpSAMBIMU U
IUIOCKOCTSIMHM, BBIYMCICHME PACCTOSSHMM OT TOYKM J0 IUIOCKOCTH, B IIE€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A IIPH PELICHUH;

CBOOOJTHO OIEpUPOBaTH IMOHATUSAMH, CBS3aHHBIMH C JIBUKEHHEM B IIPOCTPAHCTBE,
3HATh CBOIICTBA ABHKCHUM;

BBINOJIHATh M300pa)KC€HHUsT MHOTOIPAaHHMKOB W TEJ BpAIlEHUs MpU MHapayie]bHOM
nepeHoce, LHEeHTPAIbHOM CUMMETPUH, 3€pKaJIbHOM CUMMETPHUHU, IIPU MTOBOPOTE BOKPYT
psSMOii, TpeoOpa3oBaHus MOA00HS;

CTPOUTh CEUEHHMs] MHOTOTPAHHUKOB M Tl BpallleHWs: CEYeHHs LWIMHApA
(mapasuienbHO U NEPIEHIUKYIIPHO OCH), CEYeHUs KOHYca (IapasielbHble OCHOBAaHUIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUEHHUS LI1apa;

UCIOJIb30BaTh METOJbl TOCTPOCHUS CEYEHHUH: METOJl CJEOB, METOJ BHYTPEHHEro
IPOEKTHPOBAHUS, METOJI IIEPEHOCA CEeKYILEeH MII0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;

IPUMEHSATh TeOMeTpUyYecKue (akThl [UIsl pElIeHUs CTePEeOMETPUYECKHX 3ajad,
IIPEJIoJIaratoIiuX HECKOJbKO LIaroB PeleHUs], €ClIM yCIOBUS NIPUMEHEHHUS 3a/laHbl B
SBHOW U HESIBHOU (hopme;

pemath 3aJayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKHX OTHOUIEHWM M HaxoXKICHHE
FEOMETPUYECKUX BEIIMUUH;

IMPUMEHSTH POTPaMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPU
PELICHNH CTEPEOMETPUUECKHX 33/1aY;

IIPUMEHATH IIOJIyYEHHBIE 3HAHUS HAa IPAKTUKE: CpPaBHUBATh, AHAJIU3UPOBATh U
OLICHMBATh peajbHbIE CUTYAllUH, IPUMEHATh U3yUCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IOMCKA pELIEeHUS MaTeMaTH4ecKu CQOPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBaTh PEAbHBIE CUTYAllMH HA SI3bIKE TEOMETPHUH, UCCIIEN0BATh TOCTPOCHHbIE
MOJIEJIM C UCIHOJB30BaHUEM I'€OMETPUUYECKUX MOHATUHM U TEOpeM, almapara aareopsl,
pelaTh NPaKTUYECKUE 3aJa4l, CBA3AHHBIE C HAXOXKACHUEM F'€OMETPUUECKUX BEIIMYNH;
UMETh MpEeJICTaBlIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUsSI T€OMETPUU KaK COCTAaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TeMaTnyeckoe MIAHUPOBAHME C YKa3aHUEM KOJIMYECTBA AKAJEMHYECKHX YacOB, OTBOJMMBIX HAa OCBOCHHE KaXKJOM TEMbl y4eGHOTO
mpeaMeTa, ¥ BO3MOXKHOCTh HCIOJIB30BAaHUS MO ATOW TeMe 3JIEKTPOHHBIX (LHM(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISAIOIIMXCS y4eOHO-
METOJUYECKUMH MaTepuanamu (MyJIbTUMEIUHHbIE MPOTPaMMbl, JJIEKTPOHHbIE YYEOHMKHM U 3aJa4YHUKH, DJICKTPOHHbIE OHOIMOTEKH,
BUPTYaJlbHbIE JTAOOPATOPUH, UTPOBBIE MPOrPaMMbl, KOJUIEKIMHU IUGPOBBIX 00pa3oBaTeNbHBIX PECYPCOB), MUCIOIb3YEeMbIMU AJIsi OOy4YEHUS U
BOCIHUTAHUS PA3UYHBIX TPYMI MOJIb30BaTEJeH, MPEICTaBICHHBIMU B JJIEKTPOHHOM (IM(POBOM) BUAEC U PEANU3YIOUUMHU TUIAKTHYECKHE
Bo3MoxHocTH KT, comepxanne KOTOPBIX COOTBETCTBYET 3aKOHOATEIHCTBY 00 00pa30BaHUH.

Temaruueckoe ruianupoBanue 1o reomerpun it 10-11 kimaccoB cocTaBineHo ¢ ydeToMm paboyeil mporpaMMbl BOCTIMTaHMs. BocnuTarenbHbIi
MOTEHIMAN IAaHHOTO Y4eOHOT0 MpeAMeTa 00eCreynBaeT peaiu3aluio CIeAYIOIINX eJEeBhIX MPUOPUTETOB BocuTanus odydaromuxcs O00:

1. Pa3Butne HEHHOCTHOI'O OTHOHICHUA K TPyAY KaK OCHOBHOMY CHOCO6y JOCTHIKCHHUA KXKHU3HCHHOI'O 6HaFOHOHy‘II/IH YCJIOBCKaA, 3ajiory €ro
yCeurHoro HpO(i)CCCI/IOHaJIBHOFO CaMOOIIPEACIICHUA U OINYIICHUA YBEPCHHOCTHU B 3aBTPAIIHCM ITHC.

2. Pa3Butne HEHHOCTHOI'O OTHOLICHUS K CBOCMY OTe‘IeCTBy, CBO€el MayIoi 1 OOJIBIION Ponaune kak MCCTY, B KOTOPOM YCJIOBCK BBIPOC U ITO3HAL
IEPBLIC pAJOCTU U HECYAA4YH, KOTOPAA 3aBClllaHa EMY IIPEAKaMU U KOTOPYIO HYXKHO 06€pCFaTB.

3. Pa3zButue HCHHOCTHOI'0O OTHOLICHUA K IMPUPOJAC KaK HMCTOYHHKY XKHU3HMU Ha 36MJI€, OCHOBC CaMOIo €€ CyLICCTBOBAaHUA, Hy7KIlaIOHIeI7IC$I B
3alIUTC U IOCTOSAHHOM BHUMAHUHN CO CTOPOHBI YCJIOBCKA.

4. Pa3Butne HECHHOCTHOI'O OTHOIICHUA K 3HAHUAM KaK HHTCIUICKTYAJIbHOMY PECypCy, 06CCHC‘{I/IBaIOH_[eMy 6ynymee YCJIOBCKA, KaK pE3yJIbTaTy
KpOIIOTJINBOI'O, HO YBJICKATCIIBHOI'O yqe6Hor0 TpyHaa.

5. OpraHH3auH${ HAaCTaBHUYCCTBA MOTHUBUPOBAHHBIX U 3PYAWPOBAHHBIX YUAIIUXCA HAJl UX HCYCIICBAIOMIUMU HJIM HU3KO MOTHBUPOBAHHBIMU Ha
HN3YUCHUC MAaTCMAaTUKNU OJHOKIIACCHUKaMH, JAOIICT0 COUAJIBHO 3HAYUMBbIHN OITBIT COTpyAHUYCCTBA U B3aMMHOM ITOMOIIIH.

6. YcTaHOBIIeHNE B3aMMOOTHOIICHUN CYOBEKTOB JACATEIIEHOCTH Ha YPOKE KaK OTHOIIEHHH CyOBEKTOB €IMHOW COBMECTHOH JIESTEIbHOCTH,
o0ecreunBaeMoil OOIMMH aKTUBHBIMU MHTEJUIEKTYaJIbHBIMU YCUIIUSMU.



10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Konrpoabibie o0pa3oBaTe/ibHbIE
padoThI pecypesI

Brenenue B ctepeoMeTpuio 23 1

B3anMHOe pacnionokeHue npsmsIx B 6 1

MIPOCTPAHCTBE

[TapamenbHOCTh MPSMBIX M TUIOCKOCTEH B g

MIPOCTPAHCTBE

[eprieHAUKYIIAPHOCTD MPSMBIX U o5

IUIOCKOCTEH B MPOCTPAHCTBE

VYTIIBl U pacCcTOSHUS 16

MHororpanHuku 7

BexTops! B mpocTpaHcTBE 12 1

IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALHS 5

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

AnxanutHueckas reoMETpus

[ToBTOpenue, 0600IICHNE U
cucTeMaTu3auus 3HaHUI

O0BEM MHOTOTpaHHHKA
Tena BpamieHus

[Tnomanu moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

JIBH)KEHMS

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

15

15

17
24

17

102

KonTpoabHbie
padoTshI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl






KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

OcHoOBHbIE NpaBUIIa U300paXKEHUS Ha PUCYHKE
IJIOCKOCTH, NMApAJIJIENIbHBIX MPSIMBIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[ToHsATHs cTepeoMeTpun: TOUKa, npsmas,
IJIOCKOCTB, MPpOCcTpaHCTBO. OCHOBHBIE NpaBuia
1300pakeHus Ha pPUCYHKE TUIOCKOCTH,
NapajuIeNIbHbIX IPSIMBIX (OTPE3KOB), CEPEINHBI
oTpe3Ka

[TonsTHA: MEpeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MIOJIYTIPOCTPAHCTBO

[TonsATus: nepecekaromuecs MIO0CKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
IOJIynpocTpaHcTBO. CTapToBasi IMarHOCTUKA

MHororpaHH1KH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX
00BEKTOB

MHororpaHHUKH, U300pa)KeHUE MPOCTEUIITNX

MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMCTPHU U IICPBLIC CIICACTBHUA U3

KoanyecTBo 4acosB

Bcero
padoThI

KoHnTpoabHbIe

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchl

DNEeKTPOHHBIN
y4eOHHK U
3a/IaYHUK

DNEeKTPOHHBIN
yu4eOHUK U
3agayHuk POIII

ONEeKTPOHHBIN
y4eOHUK U
3agauHuk SKnacc

DNEeKTPOHHBIN
y4eOHUK U
3aJJaYHHUK
DNEeKTPOHHBIN
y4eOHHK U
3agayHuk POII
DJIEKTPOHHBIN
y4eOHHK U
3agayHuk S Knacc

ONEeKTPOHHBIN



10

11

12

13

HHUX

AXCHOMEI CTCPCOMCTPHHU U IICPBBIC CICACTBHUA U3
HHUX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIECICTBUS U3
HuX. CriocoObl 3a1aHUS IPSIMBIX U IJIOCKOCTEH B
npoctpanctBe. O003HAUCHUS MPSMBIX U
IJIOCKOCTEM

N300pakeHue ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOAT Yepe3 ux peodpa.
N300pakeHue nepecedyeHus noIy4eHHbIX
IIJIOCKOCTEM. PackpamBaHue MOCTpOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.
N300pakeHue nepecedyeHus noIydeHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.
N3o0paxkeHue nepeceueHust moayueHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CeYeHUM Pa3sHbIMH IBETaAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N3o0pakeHune nepeceueHust moaydeHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CeUeHUM Pa3sHbIMH IBETAMU

y4eOHUK U
3aJJauHUK

DNEeKTPOHHBIN
y4eOHUK U
3amaunuk POIII

DJIEKTPOHHBIN
y4eOHUK U
3agauHuk S Knacc

DNEeKTPOHHBIN
yu4eOHUK U
3aJIaYHUK

ONEeKTPOHHBIN
y4eOHUK U
3agayHuk POIII

ONEKTPOHHBIN
y4eOHHK U
sagagnuk JAKiacc

ONEeKTPOHHBIN
y4eOHHK U
3aJJauHUK



14

15

16

17

18

19

20

21

22

23

Merton cnenoB Juisi HOCTPOCHUS CEUYCHUM

Meroa cnenoB aiis nocTpoeHus ceueHuid. CBoiicTBa
[IEPECCUCHUH IPSAMBIX U INIOCKOCTEN

Meroa cnenoB aiis nocTpoeHus ceueHuid. CBoiicTBa
IIEPECEUECHUH NPSMBIX U INIOCKOCTEN

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
Toukam Ha péOpax. Co3naHue BHIHOCHBIX YepTexel
Y 3alKCh 11aroB OCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
Toukam Ha péOpax. Co3zmaHe BHIHOCHBIX YepTeKel
Y 3aIIMCh 1IAroB IIOCTPOEHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
To4ykaM Ha péopax. Co3maHue BEIHOCHBIX YepTEKEH
U 3aIIUCh I11aroB IMOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
TouykaM Ha p&opax. Co3maHue BEIHOCHBIX YepTEKEH
1 3aIIUCh I1aroB MOCTPOCHUS

IToBTOpenue mnanumerpun: Teopema o
MIPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYroJIbHUKOB

[ToBrOopenue mnanumerpun: Teopema Menenas.
PacueTsl B ceueHUAX Ha BBIHOCHBIX YEPTEkKaX.
Hcropust pa3BUTHS INIAHUMETPUU U CTEPEOMETPUA

Kontponbnas padota Nel o teme: "AKCHOMBI

DNEeKTPOHHBIN
Y4eOHHK U
3agaynuk POIII

DNEeKTPOHHBIN
y4eOHUK U
3agagHuk SJKiacc

DJIEKTPOHHBIN
y4eOHHK U
3aIaYHUK

DNEeKTPOHHBIN
yu4eOHUK U
3agauHuk POIII

DNEeKTPOHHBIN
yu4eOHUK U
3agauHuk SKnacc

DNEeKTPOHHBIN
y4eOHHK U
3aJJaYHHUK

DNEeKTPOHHBIN
y4eOHHK U
3amaunuk POIII

ONEeKTPOHHBIN
y4eOHUK U
3agagnuk JAKiacc

ONEeKTPOHHBIN
y4eOHUK U
3aJJauHUK

DNEeKTPOHHBIN



24

25

26

27

28

29

30

crepeomerpun. Ceuenus"

B3aumHoe pacrosnoxeHue npsiMbiX B IPOCTPAHCTBE.
CkpeuuBatouuecs npsmele. [Tpusnaku
CKpeluuBaromuxcs npsmMeix. [lapamiensasie
IIpsIMbIE B IPOCTPAHCTBE

Teopema o CynieCTBOBAaHMH U €AMHCTBEHHOCTH
MIPSIMOM NapaJLJIEIbHON TAHHOM IPSIMOM,
IIPOXOAAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE
JIe)Kaller Ha TaHHOM npsMon. Jlemma o
[IEPECEUCHUH NaPAIIEIBHBIX IPSIMBIX IUIOCKOCTHIO

[TapannensHOCTH TpeX NpsAMBIX. TeopeMa o TpEx
napajuieNbHbIX OpsMbIX. Teopema o
CKPEILIMBAIOIINXCS MPSAMBIX

[TapannensHoe npoekTpoBaHue. OCHOBHBIE
CBOMCTBA MAapaJlIEIbHOTO MPOEKTUPOBAHUSI.
N300pakeHue pa3HbIX (GUryp B mapaniebHOM
MPOEKIINU

HeHTpaﬂbHaﬂ IIpocKuusl. VYronc COHaIIpaBJICHHbIMU
CTOPOHAMHU. Yron MCIKAY NPAMBIMHA

3agaun Ha JOKA3aTeNbCTBO U UCCIIEIOBaHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

[ToHsTHSA: MapaIeabHOCTh MPSIMOM U TIJIOCKOCTH B
npocTtpaHcTBe. [[pu3Hak nmapanieabHOCTH MPSIMOKN
1 T1ockocTH. CBOMCTBA MapauIeIbHOCTH TPSIMON 1
IIOCKOCTH

y4eOHUK U
3agaynuk POIII

DNEeKTPOHHBIN
y4eOHUK U
3agauHuk SKnacc

DNEeKTPOHHBIN
y4eOHHK U
3aJJauHUK

DNEeKTPOHHBIN
y4eOHHK U
3amaunuk POIII

ONEeKTPOHHBIN
y4eOHUK U
3amaunuk SKiace

ONEeKTPOHHBIN
y4eOHUK U
3aJJauHUK

DNEeKTPOHHBIN
y4eOHUK U
3agayHuk POII

DJIEKTPOHHBIN
y4eOHHK U
3agagnuk JKiacc



31

32

33

34

35

36

37

38

39

FCOMeTpI/I‘-IeCKI/IC 3aJa4d Ha BBIYHMCICHUC U
A0Ka3aTeiIbCTBO, CBA3AHHBIC C IIapaICIIBHOCTBIO
IpsAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE

[TocTpoenue ceueHust, IPOXOIALIETO YEPE3 TaHHYIO

IIPSIMYIO Ha YEPTEKE U NapAJUICIBLHOIO IPYron
npsMoM. Pacd€r oTHOIIEHUI

[TapannenbHas MPOSKIHs, TPUMEHEHUE JUIS
HOCTPOEHUSI CCUCHUH Ky0a U Mapaiesenunesia.
CaoiicTBa napaienenunena u npu3Mbl

HapaJ'IJ'ICJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuieJIbHOCTH ABYX IIOCKOCTEHN

TeopeMa o0 mapaIeIbBHOCTH U €TUHCTBEHHOCTH
IJIOCKOCTH, MPOXOJIALICH uepe3 TOUKY, He
MIPUHAJUISKALYIO JTaHHOM IMJIOCKOCTHU U CJIEICTBHS
u3 Hee

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
NapaJUIEILHOCTH MIPSIMBIX IIEPECEUEHUS IIPU
[IEPECEYEHHH JIBYX MapaJUIEIbHBIX IUIOCKOCTEN
TpeTben

CaoiicTBa napaieiabHbIX MIIOCKOCTEN: 00 OTpe3Kax
mapaiyICJIbHBIX MMPAMBIX, 3aKIFOUYEHHBIX MCKOY
NapajuIeIbHBIMU IIJIOCKOCTSIMU; O NIEPECEUEHUN
MPSIMOM € ABYMS IapaJUIEIbHBIMU IIJIOCKOCTSMU

[ToBTopenue: Teopema [Indaropa Ha MIOCKOCTH

HOBTOpCHI/ICI TPUTOHOMCTPUA MIPAMOYTOJIBHOI'O

DNEeKTPOHHBIN
Y4eOHHK U
3aJJauHUK

DNEeKTPOHHBIN
y4eOHUK U
3amaunuk POIII

DJIEKTPOHHBIN
y4eOHHK U
3agauHuk SKnacc

DNEeKTPOHHBIN
yu4eOHUK U
3aJJaYHHUK

DNEeKTPOHHBIN
yu4eOHUK U
3apauynuk POIII

DNEeKTPOHHBIN
y4eOHUK U
3agauHuk SKnacc

DNEeKTPOHHBIN
y4eOHHK U
3aJJaYHHIK

DJIEKTPOHHBIN
y4eOHHK U
3agaudauk POIII

ONEeKTPOHHBIN



40

41

42

43

44

45

46

47

48

TPEYrOJIbHUKA

CoiicTBa Ky0a 1 MPsIMOYT'OJIBLHOTO
napajulelenune1a

Brruncnenue MH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuieenuIe e

HepHeHI[I/IKy.]'IﬂpHOCTB HpHMOﬁ H IIJIIOCKOCTH.

[Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMON U
TJIOCKOCTH

[IepneHuKyISIPHOCTD MPSAMOM U IUIOCKOCTH.

[Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMOU U
IJIOCKOCTH

TeopeMa 0 CylecTBOBaHUM U €IMHCTBEHHOCTH
MPSIMOM, IPOXOIAIIEH Yepe3 TOUKY IPOCTPaHCTBA U

MEPIEHANKYISIPHON K MNIOCKOCTH

[ImockoCcTH M EPNEHINKYIISPHBIE UM NIPSMBIE B

MHOT'OrpaHHUKax

IInockoctu u MNEPNCHAUKYIIAPHBIC UM MIPAMBIC B

MHOT'OrpaHHUKax

Ilepnennukynsp u HaknoHHas. [loctpoenue
NEPIEHANKYIISpa U3 TOUYKU Ha MPSIMYIO

[Tepnennukynsp n HaknoHHad. [loctpoenue
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

y4eOHUK U
3agaynuk JAKiacc

DNEeKTPOHHBIN
y4eOHUK U
3aJJauHUK

DJIEKTPOHHBIN
Y4eOHHK U
3amaunuk POIII

DNEeKTPOHHBIN
yu4eOHUK U
sagagnuk JAKimacc

DNEeKTPOHHBIN
yu4eOHUK U
3aaYHUK

DNEeKTPOHHBIN
y4eOHHK U
3amaunuk POIII

ONEeKTPOHHBIN
y4eOHHK U
3amaunuk SKiace

ONEeKTPOHHBIN
y4eOHUK U
3aJJauHUK
DJIEKTPOHHBIN
y4eOHUK U
3apauynuk POIII

DNEeKTPOHHBIN
Y4eOHHK U



49

50

51

52

53

54

55

56

57

Teopema o Tpéx nepneHAUKYIsIpax (mpsamas u
oOparHas)

Teopema o TpEx neprieHAUKYIApax (MpsiMast 1
oOpaTHas)

Yroa MCKAY CKPCIIMBAOIIUMHUCA MIPSAMBIMHA

[Tonck neprneHIuKyIspHBIX IPSIMBIX C IOMOIIBIO
MIEPIEHIUKYISIPHBIX TUIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

[TocTpoenue ceuenuit kyoa, IpU3Mbl, TPaBUIBHOM
MUpPaMHJIbI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKINH

[TocTpoeHue ceuenuit kyoa, IpU3Mbl, IPaBUIBHOM
MIUPaMHJIbI C TOMOLIBI0 OPTOTOHAJIBHOW MTPOEKIINH

CumMMeTpHsi B IPOCTPAHCTBE OTHOCUTEIHHO
wiockocTH. [Imockoctu cummerpuii B
MHOT'OI'paHHHKaxX

[Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU

3agagHuk SJKiacc

DJIEKTPOHHBIN
y4eOHUK U
3a/IaYHUK

DJIEKTPOHHBIN
Y4eOHHK U
3agaynuk POIII

DNEeKTPOHHBIN
yu4eOHUK U
sagagnuk JAKiacc

DNEeKTPOHHBIN
y4eOHHK U
3aJJauHUK

DNEeKTPOHHBIN
y4eOHHK U
3agayHuk POIII

ONEeKTPOHHBIN
y4eOHUK U
3amaunuk SKiace

ONEeKTPOHHBIN
y4eOHUK U
3aJJauHUK

DJIEKTPOHHBIN
y4eOHHK U
3agayHuk POII
DJIEKTPOHHBIN
y4eOHHK U
3agagauk JKiacc



58

59

60

61

62

63

64

65

66

67

IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTosiHUI
OT TOYKH J0 IIJIOCKOCTH

IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTosiHUI
OT TOYKH JO IJIOCKOCTH

CriocoObl OIyCTUTh NEPIEHANKYIISAPBI: CUMMETPUS,
CABUTI TOYKH I10 NAPALIEIBHOU NPSIMOKN

CnBur 1o HenapajieJIbHON MPSAMOM, U3MEHEHHE
paccTossHUA

Kontposbras padora Ne2 o teme "B3aumuoe
PacMoJI0KEHUE MPSMBIX U TIOCKOCTEH B
npocTpaHcrae”

HOBTOpeHI/IeI yroJj Mexay npaMbIMHU Ha IJIOCKOCTH,
TPUTOHOMCTPHA B IIPOU3BOJILHOM TPEYT'OJIBHUKCE,
TEOpEeMa KOCMHYCOB

[ToBTOpEHME: Yrosl MEXAY CKPEIMBAIOIIIIMUCS
MPSIMBIMU B TIPOCTPAHCTBE

FCOMCTpI/I"ICCKI/IC METOJbI BBITUCIICHUS YyIJIa MCIKIY
IMpsAMBIMHA B MHOT'OTpaHHHUKAaX

JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPAHHOI'O yria

[Tepnenaukynsapasle miockoctH. CBONCTBA

DNEeKTPOHHBIN
Y4eOHHK U
3aJJauHUK

DNEeKTPOHHBIN
y4eOHUK U
3amaunuk POIII

DJIEKTPOHHBIN
y4eOHHK U
3agauHuk SKnacc

DNEeKTPOHHBIN
yu4eOHUK U
3aJJaYHHUK

DNEeKTPOHHBIN
yu4eOHUK U
3amaunuk POIII

DNEeKTPOHHBIN
y4eOHHK U
sagagnuk AKimacc

DNEeKTPOHHBIN
y4eOHHK U
3aJJauHUK
ONEeKTPOHHBIN
y4eOHUK U
3agagyHuk POIII
ONEeKTPOHHBIN
y4eOHUK U
3agauHuk SKmnacc

DNEeKTPOHHBIN



68

69

70

71

72

73

74

75

76

B3aUMHO IIEPIICHAUKYJISIPHBIX ITIOCKOCTEN

[Ipu3Hak neprneHauKyJIApHOCTH IIOCKOCTEH;
TEeOpeMa O IPSIMOU MepeceueHus IByX INIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

[IpssMOyTONBHBIN MMapajuIeenuIe; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesenune1a

TeopeMa 0 JUuaroHaJjii npsiMmoyroJibHOro
mapajiiCICimIicia u CJICACTBUC U3 Heé

CrepeomeTpruecKkue U MpUKIIaIHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOJIOKEHUEM MIPSAMBIX
U IUIOCKOCTH

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMBIE,
napajuieJbHbIE TNIOCKOCTH B CTAaHJAPTHBIX
MHOTOTPaHHUKAX

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHIMBAIOIHNXCA IPAMBIX, PACCTOSIHUC MCIKIAY
CKpCHIMBAIOIIUMUCA ITPAMBIMHU B IMTPOCTBIX
CUTyalusax

PaccrosiHue OT TOUYKH 10 TIIIOCKOCTH, PACCTOSIHUE
OT MPSIMOM 110 MIIOCKOCTH

Beluncienne paccTossHUNA MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOILBIO
NEePIEHUKYIISIPHON IIJIOCKOCTH

TpéxrpaHHbIid yroy, HEpaBEHCTBA JUIS TPEXTPAHHBIX

y4eOHUK U
3aJJauHUK

DNEeKTPOHHBIN
y4eOHUK U
3amaunuk POIII

DJIEKTPOHHBIN
Y4eOHHK U
3agauHuk SKnacc

DNEeKTPOHHBIN
yu4eOHUK U
3aJJaYHHUK

DNEeKTPOHHBIN
yu4eOHUK U
3agauHuk POII

DNEeKTPOHHBIN
y4eOHHK U
3agauHuk SKnacc

DNEeKTPOHHBIN
y4eOHHK U
3aJTAYHHIK

ONEeKTPOHHBIN
y4eOHUK U
3agagyHuk POIII

ONEeKTPOHHBIN
y4eOHUK U
3agauHuk SKmnacc

DNEeKTPOHHBIN



77

78

79

80

81

82

83

84

85

yrioB. Teopema [Iudaropa, TeopemMbl KOCHHYCOB U
CUHYCOB JJIsl TPEXTPAHHOIO yTiia

DNeMEeHTHI CPePUIECKON TEOMETPHH:
reoJIe3NYeCKUE JIMHUU Ha 3emiie

Kontponbnas padota Ne3 o reme "Y1ibl 1
paccrosiHus"

Cucremaru3zanus 3HaHUM "MHOTOTpaHHUK U €T0
SJIEMEHTHI"

[Inpamupa. Buael nupamua. I[paBunsHas
nupamuzia

[Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

[IpssMo¥t napainenenunen, NpsMOyroJIbHbIA
napajuienenunesa, Kyo

Beinyxiible MHOrorpanHuku. Teopema Oitniepa

Brinyxkiibie MHOrorpanHuku. Teopema Oitniepa.
[IpaBunbHBIE U MOIYIIPABUIBHBIE MHOTOIPAHHUKHU

KonTponbhas padota Ne4 no teme:
"MHororpasHuku"

y4eOHUK U
3aJJauHUK

DNEeKTPOHHBIN
y4eOHUK U
3amaunuk POIII

DJIEKTPOHHBIN
Y4eOHHK U
3agauHuk SKnacc

DNEeKTPOHHBIN
yu4eOHUK U
3aJJaYHHUK

DNEeKTPOHHBIN
yu4eOHUK U
3agauHuk POII

DNEeKTPOHHBIN
y4eOHHK U
3agauHuk SKnacc

ONEeKTPOHHBIN
y4eOHHK U
3aJJauHUK

ONEeKTPOHHBIN
y4eOHUK U
3apauynuk POIII
DJIEKTPOHHBIN
y4eOHUK U
3agauHuk SKmnacc

DNEeKTPOHHBIN
Y4eOHHK U



86

87

88

89

90

91

92

93

94

IlonsTue BCKTOpA HA IJIOCKOCTU U B IPOCTPAHCTBC

CymMmma BEKTOPOB

Pasznocth BCKTOPOB

[IpaBuio napamienenumnena

YMHOKEHUE BEKTOpa Ha YUCIIO

PasnoxxeHue BekTopa 1o 6azucy Tpéx BEKTOPOB, HE
JeXKALUX B OAHOM TNIOCKOCTH

CkansipHO€ IpOU3BEIEHUE

Beruucnenue yria Mexy BEKTOpaMu B
IIPOCTPAHCTBE

[Ipocreiimue 3aa4u ¢ BEKTOpaMu

3aJa4YHHUK

DJIEKTPOHHBIN
y4eOHUK U
3amaunuk POIII

DJIEKTPOHHBIN
Y4eOHHK U
sagaynuk JAKiacc

DNEeKTPOHHBIN
yu4eOHUK U
3aJJaYHHUK

DNEeKTPOHHBIN
y4eOHHK U
3agauHuk POIII

DNEeKTPOHHBIN
y4eOHHK U
3agauHuk SKnacc

ONEeKTPOHHBIN
y4eOHUK U
3aJJauHUK

ONEeKTPOHHBIN
y4eOHUK U
3apauynuk POIII

DJIEKTPOHHBIN
y4eOHHK U
3amauHuk SKacc
DJIEKTPOHHBIN
y4eOHHK 1
3aJIaYHUK
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100

101

102

[Ipocreiimue 3aa4u ¢ BEKTOpaMu

IIpocreiimume 3a1a4u ¢ BEKTOPaMHU

[Ipocreiimme 3a1a4u ¢ BEKTOPaMHU

KonTponbnas padota N5 o Teme «BekTopbi»

O6o0maroiee MOBTOPEHHE

O6o0061matoniee NOBTOPEHKE

O6o061matoniiee NOBTOPEHKE

O6o0m1aromiee MOBTOpEHUE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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DNEeKTPOHHBIN
Y4eOHHK U
3agaynuk POIII

DNEeKTPOHHBIN
y4eOHUK U
3agagHuk SJKiacc

DJIEKTPOHHBIN
y4eOHHK U
3aIaYHUK

DNEeKTPOHHBIN
yu4eOHUK U
3agauHuk POIII

DNEeKTPOHHBIN
yu4eOHUK U
3agauHuk SKnacc

DNEeKTPOHHBIN
y4eOHHK U
3aJJaYHHUK

DNEeKTPOHHBIN
y4eOHHK U
3amaunuk POIII

ONEeKTPOHHBIN
y4eOHUK U
3agagnuk JAKiacc



11 KJIACC

Ne i/

10

11

12

Tema ypoka

[ToBTOopenue Tembl "KoopanHaTel BEeKTOpa

Ha IUIOCKOCTH U B IPOCTpaHCTBE"

[ToBTOpenue temsl "CkasspHoe
MPOU3BEICHUE BEKTOPOB"

[ToBTOpeHue TeMsl "Bbhruncinenue yria
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
[ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH,
MPOXOJISIIEH Yepe3 ABE TOUKU"
YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHUE TIOCKOCTH B OTpe3Kax

YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JInneliHble HEPABEHCTBA, JINHEWHOE
MIPOrpaMMUpPOBaHHE

JInneliHbIe HEPABEHCTBA, JINHEWHOE
MIpOrpaMMHUpPOBaHUE

AHanmuTHyecKue MCETOBbI pacqéTa yriia
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

AHaJIUTUYECKUE METObI pacuéra yria
MCKAY IMJIIOCKOCTAMU B MHOTOT'paHHHKaxX

dopmysa pacCTOSHUS OT TOUKH J10

KoanuecTBo 4acoB

Bcero

KonTpoabubie
padoTshI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl
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20

21

22

23

24

IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTossHui OT TOUKH 710
IJIOCKOCTH B KyOe

Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B TIPABUJIBHOM IMHUPAMHUJIC

KonrponbHas pabora "AHanutudeckas
reomeTpus”

Ceuenus MHOI'OI'PaHHUKOB: CTAaHJAAPTHLIC
MHOTI'OrpaHHUKHA

Ceuenus MHOI'OI'PaHHUKOB: MCTO/ CJICAOB

CGLIGHI/UI MHOFOFpaHHI/IKOBI CTaHIIapTHI)Ie
IJIOCKOCTH, IEPECEUEHUS MPSIMBIX U
IJIOCKOCTEN

HapaJ'IJ'IeJ'ILHLIe MIpsAMBIC U ITIJIOCKOCTH:
napaJljiICJIbHbIC CCUCHUA

[TapannenpHbIE IPSMBIE U IUNIOCKOCTH:
pacy€T OTHOLIEHU

[TapannenpHbIE IPSMBIE U TUIOCKOCTH:
YIJIBI MEXKTY CKPEIIMBAKOIIUMHUCS
NPSAMBIMHA

[lepnenquKynsApHBIE IPAMBIE U IUNIOCKOCTH:
CTaHJapTHBIE Napbl MEPIEHIUKYISIPHBIX
IIJIOCKOCTEMN U NMPSAMBIX, CHAMMETPHH
MHOT'OTPaHHUKOB

[lepnieH UKy pHBIE MIPSIMBIE U TUIOCKOCTH:
TEOpeMa O TPEX NEPIEHIUKYIIApax

HepHeH,Z[I/IKYJIﬂpHBIC MMpsAMBIC U TINIOCKOCTH:
BBIUUCJICHUSA JJIMH B MHOT'OI'PaHHUKAX
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26

27

28

29

30

31

32

33

34

[ToBTOpEHUE: MJIOIIAId MHOTOYTOJIbHUKOB,
(hopMyIIBI JUIS TUTOIIACH, COOOpaKEHUS
o 100Ms

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEeHUS
mogoous

[ToBTOpEHME: MIOIIAIN MHOTOYTOJIbHUKOB,
(hOpMYyIIBI IS TUTOIIACH, COOOpaKEHUS
moo0us

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEeHUs MOA00uUs

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

KonTponbnas padota "[loBTOopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenunesaa

3anaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yria
CrepeomeTprdeckue 3aa4qu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaienenunena

[TpuknamHbIe 3aa9H, CBSI3aHHBIE C
BBIUUCIIEHHEM 00BhEMa IPSIMOYTOJIBHOTO
napaJulesenumesaa
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40

41

42

43

44

45

46
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O0BEM npsAMOI TPU3MBI

CrepeoMeTpHUeCcKue 3a7ja4u, CBSI3aHHBIC C
BBIUUCIIEHEM 00BEMOB MPSMOI TTPU3MBI

[Ipuknannelie 3a1a4u, CBsI3aHHBIE C
00BEMOM TMIPSMOIA TPU3MBI

Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO
onpeaenéHHoro uarerpana. O0bpém
HAKJIOHHOU MPU3MBI

Brruncnenne 00bEMOB TeIT ¢ TTIOMOIIIBIO
onpenenéHHoro uaTerpaina. Oobém

T PAMH/TBI

dopmyna o0béma nmupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
®dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM
CrepeomeTpuueckue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI
CrepeomeTpHuuecKkue 3aauu, CBSI3aHHbIE C
00BEMaMH MUPaAMUIBI

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKIIOHHOU
MIPU3MBI

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTHUPAMHUIBI
[Mpumenenne 06EMOB. Brruncnenue
paccTOsIHUS 10 IITOCKOCTH

Konrtponsnas padora "O0béM
MHOIOTpaHHHKA"
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60

HunuHapuyeckas MOBEPXHOCTb,
o0pa3yromye HUINHAPHYECKON
IIOBEPXHOCTU

Munuuap. [IpsMoit KpyroBou HUIMHAP.
[Inomane MOBEpXHOCTH LUIUHAPA
KoHnnueckas moBepxHOCTb, 00pa3yromye
KOHUYECKOU nmoBepxHocTu. Konyc
Ceuenne KoHycCa MJIOCKOCTBIO,
[IapaJuIeIbHOM IIIOCKOCTU OCHOBAHUS
VYceuénnblil konyc. 300pakeHue KOHYCOB
U YCEYEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOTHOM
IIOBEPXHOCTU KOHYCa

[Tnomanp 60KOBOM MOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTU KOHYCa

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEUEHUN LMINH]PA, KOHYCa

CrepeomeTpuueckue 3aa4u Ha
JIOKA3aTeIbCTBO U BEIYUCIIEHUE,
MOCTPOEHUEM CEUCHUM IUJIMH]IPA, KOHYCa

HpI/IKHaI[HBIC 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

Cdepa u map
Ilepeceuenue ceps! U mapa ¢
riockocThio. Kacanue mapa u cepbl
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66

67

68

69

70

71

IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. Bui u n300pakenue mapa

VYpasuenue chepsl. [Lnomanp chepsl u e
yacTei

Cummerpus chepsl 1 mapa

CrepeoMeTpuyecKue 3aaud Ha
J0Ka3aTeIbCTBO U BBIYNCIICHUEC, CBA3aHHBIC
co cepoit u mapom, NOCTPOSHUEM UX
CEYEHUI IOCKOCTBIO

CrepeomeTrpuyeckue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHHE, CBSI3aHHbIE
co cepoit u mapom, NOCTPOSHUEM UX
CEYEHUH TUIOCKOCTHIO

[TpuknaaHble 3ajauu, CBA3aHHBIE CO
cdepoii u mapom

[ToBTOpEHME: OKPYKHOCTH Ha IJIIOCKOCTH,
BBIUHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIE
noo0us

Pa3znnunble KOMOMHALIMY TeJ BpallleHus U
MHOTOTPaHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

3anaun 1o Teme "Tena M MOBEPXHOCTH
BpaiieHus"

KonTponbhas padora "Tena u
ITOBEPXHOCTH BpanieHus"
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76

77

78
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80

81

O6béM mumuHIpa. Teopema 06 00bEMe
PSIMOTO IIHJIMHIpA

Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO
onpeaenénHoro uurerpana. O0bpéM KoHyca

[Tnomaayn 60KOBOW ¥ MOTHOM MOBEPXHOCTH
KOHYyca

CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCA

[Ipuknagueie 3agaun 1o teme "OOBEMBI
TIJIOIAIM TTOBEpXHOCTEN Ten"

OO0BEéM 11apa ¥ MapoBOIo CEKTOpa.
Teopema 00 00bEMe mapa. [Tnomans
chepol. CTepeoMeTpruUecKUe 3a1a4H,
CBSI3aHHBIC C BEIYHCICHUEM 00BbEMOB TI1apa,
IIIAPOBOTO CErMEHTA U IIAPOBOTO CEKTOPA

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM I1apa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[TooGHBIE TENa B IPOCTPAHCTBE.
N3menenne o0bEMa npu mogoomu.
CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
BBIUHCIICHHEM 00BEMOB Tell U TUIOIIAAeH
ITOBEPXHOCTEH

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"

JIBuxenust npoctpancTBa. OToOpakeHusl.
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JIBm>keHust U paBeHCTBO Guryp. O0mime
CBOICTBA IBMKEHUN

Bupl 1BukeHUil: napajuiesIbHbIN NEPEHOC,
LEHTPAJIbHAsI CAMMETPUS, 3€pKajIbHAs
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOI

[IpeobpazoBanus nomodus. [psimas u
cdepa Diinepa

['eomerpuueckue 3a/1aun Ha IPUMECHEHUE
JIBYDKCHUS

Kontponbnas padota "BekTops! B
npocrpaHcrae”

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
CHCTEMAaTH3aINsI 3HAaHUH:
"IlapanienbHOCTh NPSAMBIX U MJIOCKOCTEN B
npocrpaHcrae"

Ob6o06muaromiee noTopeHue 11 noHATU U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
CUCTeMaTHU3aIlus 3HaHui: "BekTopbl B
npocrpaHcTae”

Oo6o06maromiee noropenue 11 noHsATU 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3anus 3HaHuii: "BekTopsl B
pocTpaHcTBe"

Ob6o06maromiee nopropenue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucreMarusanus 3HaHui: "O0bem
MHOrOrpaHHHUKa"
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Ob6o06maromee nosropenue 11 noHsATUH U
MeToa0B Kypca reomerpun 10-11 knaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOrpaHHUKa"

Oo6o06maromee nosropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucrteMatusanus 3Haguii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Tea"

Ob6o61matoniee nopropenue 11 nonsruii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMmarusauus 3HaHui: "Ilnomanu
MIOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

HroroBast KOHTpOJIbHASA paboTa
HrtoroBasi KOHTpOJIbHAs paboTa

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

Hcropus pasBUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH
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Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKHu U €€ poJIb B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Ucropus pa3BUTHS CTEPEOMETPHUH KaK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Ucropus pa3BUTHS CTEPEOMETPUM KaK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcrtopus pa3BUTHS CTEPEOMETPUH KAK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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OueHoyHbIe MaTEPHAIbI
10 kiace

Konmponvnaa paooma Nel no meme ""Axcuomot cmepeomempuu. Ceuenun'

1. Cepenunsl cropon CJI u B/l tpeyronsauka BCJ] nexar B mutockoctu o, a otpe3ok BC He
JISKUT B 3TOM TuIockocTH. Jlokaxkure, uto npsimas BC || .

2. Toukm A, B, C, /] HEe nexar B 0JIHOM TUIOCKOCTH. J[oKa)kuTe, 4To JI00bIe TPU M3 HUX HE
JIeKaT Ha OJHOW IPSMOM.

3. ITloctpoiite ceuenne mapamienenunena ABC/IA1B1C1/l; MI0CKOCTBIO, TPOXOasIIen
yepe3 cepenuny peopa AB mapamiensHo (ACCy).

4. Tloctporite ceuenune Terpadnpa ABCJ minockocThio, mpoxossmiei yepe3 Touku M €
AB,PE€ A/l, N € BC.

Koumpononas paboma Ne2 no meme: ""Bzaumnoe pacnonoxcenue npamvix u
njaockocmeii 6 npocmpancmee’’
1. AEJN, <D =90°, <N = 30°, npsimas O/l nepnenaukymnspHa miockoctd ENJ], NI = 18
cM, J10 =10 cm. Haligute paccrosaue ot Touku O no npsimoit EN.

2. Orpe3ok AB nepnenaukynspen miockoctu o., AJl, AC — naknonnsie, AC =4 cm, AJ] =
8 cM, CB =1 cm. Haitaure B/I.

Koumponwvnas paooma Ne3 no meme ""Yenvt u paccmoanun'
1. OcHoBaHUEM MPSMOYTOJIBHOTO napasienenuiena CITY’KHUT KBaJIpaT;

JUaroHaJlb Napajulelenunesa paBHa 3\"(E CM, a €ro M3MEpeHHs OTHocATCS Kak 3 : 3 : 6.
Haiigure:

a) U3MEpEHUs NapajlieenuIea;

0) CHHYC yria MeXJly JUaroHajibio Mapajuieienumnesia U MiI0oCKOCTbIO €r0 OCHOBAHUS.

2. ITmockoctn  paBHOOeApeHHBIX TpeyronbHukKoB ABD um ABC ¢ o0mmM ocHOBaHWEM
nepnesaukyispusl. Haitnure CD, ecmiu AD=10 cm, AB=16 cm, ZCAB=45°.

3. Cropona xBaapata MNKL paBHac. Yepe3 cropony ML mpoBeneHa TUIOCKOCTh O Ha
c

paccrosituun 2 ot Touku N.
a) Haiinure paccrostuue ot Touku N 710 TIIOCKOCTH 0.
0) [TokaxkuTe Ha PUCYHKE IMHEHHBIA yron asyrpanHoro yrma NMLF, F Sa.

Koumponwvnaa paooma Ned no meme "Muozozpannuxu'

1.B nipssMoyrosibHOM nlapajuiesienuIe e CTOpoOHbl OCHOBaHUA paBHbI 10 u 12, nuaronans
napauienenunena pasia 17. Haitaure miomaap nNoiHOW MOBEPXHOCTH Mapalieienunesa.

2.B npaBuibHON TPEYTOJIBHON UPAMUJE CTOPOHA OCHOBAHUS paBHA §, BHICOTA TUPAMM/IBI
paBHa 14. Haiiaure miomab NOIHON MOBEPXHOCTH MUPAMUIBI.

Koumponwvnuas paooma Ne5 no meme: «Bexmopw)
Nel. B mapannenenunene ABCDA1B1C1D; ykaxuTe BeKTOp, paBHBI CyMMe

—_— —s —s @ —  —

B,C, , AB . DD, ,CB, , BC  AA

BEKTOPOB



y a
Ne2. IToctpoiite 110 paBUILy TPEYrOJIbHUKA CYMMY U Pa3HOCTb BEKTOPOB U

1}: a)AC 4 B;D; _AA,  BC, DA,

Ne3. Vmpoctute BeipaxeHue (MCIOJIb3ys pUCYHOK K No
BD, . 6) AD _DA; {BD, C,B_B;D

X
Ned. VYxaxurte BEKTOp ~, Hauaj0 U KOHEL KOTOPOTIo SIBJISIOTCS BepiimHamu Terpasipa ABCD,

ccry AC=AB_X_CD

No5. Vmpocrure: 3(% + b) —5(% - b) + 7%,






