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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBnIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3y4E€HHUs JUCLUIUINH €CTECTBEHHO-HAayYHOU
HaIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOro Lukia. II0CKOIBKY JIOTMUECKOE MBILUICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMUCS TOHSATHMHBIX OCHOB TI'€OMETPUH, TpHU
JIOKa3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LETIOYKHU JIOTMYECKUX YTBEPXKACHUM IPU PEIICHUU
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTh W OINPOBEPraTbh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LIMKJIA, B YaCTHOCTH (pU3MUECKUX
3az1a4.

Llens ocBoeHUs1 TporpaMMmel yueOHoro kypca «l'eomerpus» Ha yriyOnEHHOM YpOBHE —
pasBUTHE MHIMBHUyalbHBIX CIIOCOOHOCTEH OOYyYarOIIMXCsl NPU H3YYEHHUM TIE€OMETpUH, Kak
coCTaBJIAIOLIEH mpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecredyeHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CHeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEHUIHOTO MPO(eCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMU Kypca Fr€OMETPUN Ha YTiayOJIIEHHOM YPOBHE, pPacCIIUpPSIIOIIUMHU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue MpEeACTaBICHUS O TEeOMETPUM KakK YacTH MHUPOBOM KYJIbTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYXKAIOIIUM MUPOM;

¢dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTE€MaTU4eCKNX MOJENAX, IO3BOJAIOIIMX ONMChIBAaTh M M3y4aTb pas3HbIC SBICHUSA
OKpY’KaloIllero MuUpa, 3HaHUE MOHATHIHOrO amnmnapara no pasaeiny «CrepeomeTpus» yueOHOTo
Kypca r€OMeTpHH;

(dbopmMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMU CBOWCTBaMH, 3HaHHE TeopeM, (POpMynT U yYMEHUE HMX NPUMEHATh, YMEHUs
JIOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3aay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEpPTEkKax, MOJAENAX M B pPEaJbHOM MHpPE
MHOT'OI'PAHHUKH U TeJa BPAILLEHUs, KOHCTPYUPOBAaTh F€OMETPUUECKUE MOJEIH;

dbopmupoBaHue IIOHUMAaHUs BO3MOKHOCTHU aKCHOMAaTU4ECKOro IIOCTPOEHUS
MaTeMaTUYeCKUX TEeOpHil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCMOMATUKH NpPU IMPOBEIECHUU
paccyXJ1eHHI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0Ka3aTeIbCTB U AJTOPUTMOB pEIlEHHS,
YMEHUs HX MPUMEHATb, MPOBOJUTH [OKA3aTCIIbHBIE PACCYKIAEHUS B XOAEC PpELICHUS
CTEpEOMETPUYECKMX 33Jad UM 3aJad C MPAKTUUYECKUM CojepKaHHeM, (opMHpOBaHHE
NPEJCTaBICHUsT O HEOoOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKICHUM U POJIM aKCUOMATHUKU B IIPOBEACHUU JNCIYKTUBHBIX PACCYXKICHUM;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYAJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUIEHHUS], THTEpECa K N3yYEHUIO T€OMETPHH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MpPOSIBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YyYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN W 3aKOHOMEPHOCTEW, MOJIEIMPOBAHMS PEAIbHBIX CHTyalluld, HCCIEIOBaHUS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU TIOJIyUEHHBIX PE3YJIbTATOB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpeboBaHWE «YMETh OIEPUPOBATH MOHATHUSIMU,
pelieBaHTHBIMU T€OMETpUU Ha yriayOosn€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATECIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTUYECKHX YMEHUH
pacmpesenseTcss He TOJbKO IO COJEPKATEIbHBIM JHUHUSAM, HO W IO ToJaM OOYYCHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUA O0YyJaroNIuXcs, pacimpsis U yriyomusis e€, o0paszysi MPOYHbIE MHOKXECTBECHHBIC
CBSI3U.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEUYUTh YINIYOJIEHHOE HW3y4eHHE TEOMETPHH  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebHOro xypca «l'eomerpus» Ha yriayOia€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 4gaca (3 yaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEPEOMETPUH. TouKa, IpsiMasi, INIOCKOCTh, pocTpaHCcTBo. [loHaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpelnBaroIuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsambix. [lapamiensHOCTh NpsAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE NPSAMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX
OPSAMBIX, ApPaJUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapajuiennbHOE W LEHTpaIbHOE
POEKTHpOBaHUE, n3oopaxkenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHHUS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy IPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapasuleabHble IJIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpadAp, NapaJICIENUIE], IOCTPOCHUE CEYEHU M.

[lepnieHOAUKYIApPHOCTh NOPSAMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHbIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
II0CKOCTH. OpTOroHajabHOE NpOEKTUpOoBaHUE. [leprneHauKyasp U HaKJIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, MPOEKIMs (PUIYPhI HA IIIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

Yrael B IPOCTPAHCTBE: YOI MEXAY NMPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TIMHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSAMOYTOJIBHBIA TMapaJulesIeNIANel W €ro cBoWcrBa. KparTwaiilipe IyTM Ha ITOBEPXHOCTH
MHoOrorpanHuka. Teopema OJiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast mupamubl. CBoiicTBa pédep 1 OOKOBBIX rpaHei
MpaBUIBHOM NUpamuiel. [IpaBuiibHBIE MHOTOTpAaHHUKH: IpaBUIIbHAA IPU3Ma U IIPABUIIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U HKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60koBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH IMPsMOM IPU3MBI, IUIOLIAJb OCHOBAaHHM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIBHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOIDAaHHUKE: CHMMETpPHUS MapajulesIeNuIend, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHUS PABWIIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIIpaBIEHHBIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHE BeKTopa Ha uuncio. CBolicTBa clokeHHs BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpPJIMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash ITOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3ywiue mnoBepxHocTed. Tena BpalleHus: HUIMHAP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnonoxxeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cgepe. M300paxeHue Ten BpalleHUs Ha MII0cKocTU. Pa3BépTka nunuuapa u konyca. CuMMeTpust
ctheps! 1 mapa.

O6béM. OcHoBHbIEe cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTOIBHOTO
napajuienenunena u ciueactBus u3z He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupaMuiel ¥ KoHyca. OOBEM 11apa v apoBOro CETMEHTA.

KomOunanmu Tten BpameHuss ¥ MHOTOTpaHHHUKOB. [Ipu3Ma, BIUCaHHAs B IWIMHID,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCTHIO. [IoHATHE MHOTOTpaHHKKA, OIMCAHHOTO 0KOJIO chepsl, chepbl, BIUCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Inomanp MOBEPXHOCTH LWIMHIpPA, KOHYyca, uiomanb chepsl u e€ uvacteir. [lomoOue B
npoctpancTtBe. OTHomieHWe O0O0BEMOB, TMIIOMIAZE MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue monobus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEpEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAaHHMKOB W TEN BpAIICHUs: CEYEHHUS LWIMHJIpa
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TmapaiyiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYSHUs IIapa, METOAbI IMOCTPOEHUS CEYEHHUH: METOJ CIIEIOB,
METO/l BHYTPEHHET0 IPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBHKeHHUS B MPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBa JBIKEHUW. BHIBI ABMKEHUN: MapasieNbHBI MEPEHOC, IEHTpalIbHAs CHMMETPHS,
3epKajbHasi CHMMETpHUs, IIOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus nogodus. [Ipsmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOydYaroIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O HWJIE€HAa POCCHUHCKOro OOIeCTBa, MPEICTABICHHE O MaTEMaTUYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIMAIBHBIMH WHCTHUTYTAaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESATENbHOCThIO YUYEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHICHWH, pacCyKIEHUi, BOCHPHUUMYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0pPOBBIO (30pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIOJIOOUS, HHTEPEC K pa3NUYHbIM cdepam
npoecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mpodeccut W pearnu30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TUTaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3OBaHHUIO |
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKHUX IMPOLIECCOB HA COCTOSHUE MPUPOJHONM M COLUMAIBHOM Cpefbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCEACTBUN VISl OKPYKAIOIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HayKH Kak chepsl
YeJI0BEUYECKON JESITENIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYMMOCTH JUISl Pa3BUTHS LIMBWIN3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eiiCTBUS

bazoBble JjornuecKkue JeicTBUSA:

BBISIBJISITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS MOHATHUH,
yYCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KIAacCU(PUKALMK, OCHOBaHMUS s 0000IIeHUs Hu
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpEUYUs B (akTax,
JNAHHBIX, HAONIONCHMSIX W  YTBEPKACHMSIX, Tpeajararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJbBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHHUH (TIpsIMbIE U
OT TPOTHUBHOIO), BBICTPAWBATh APTyMEHTAIMIO, TPHUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HauOoJiee TMOAXOMAUIMH € YYETOM CaMOCTOSITETLHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUne, MpoOJIeMy, yCTaHABIMBAaTH HCKOMOE M JIaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIEIOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEHN MeXIy 00beKTaMu, SIBICHUSIMHU, ITPOIIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yNlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEITOTOKEHHS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOMPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, AaHAJIH3UPOBATH,
CUCTEeMATU3UPOBAaTh U HMHTEPHPETUPOBATH HMHQPOPMAIUIO pA3TUYHBIX BHAOB ©  GopM
MPE/ICTABJICHHUS;



CTPYKTYpHpOBaTh  HMH(GOPMAIMIO, MPEACTaBIATH e¢ B  pasnuuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe JelcTBHSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMBI, IPOOJIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3HIINH, B KOPPEKTHOU popme HOopMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe ieiicTBUS

Camoopranu3amnus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(DOpMALIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIECcca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPH PELICHWM 3a/1ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTara LEIM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHHsI pe3yibTaToOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, /J1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYalIbHOW pabOThHl Ipu
pelieHMH y4eOHBIX 3a/ay, NPUHUMATh IeJIb COBMECTHOM JeSITEIbHOCTH, IUIAHHUPOBATH
OpraHu3allMi0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl MU KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOO/IHO ONEpHPOBATH OCHOBHBIMH IMOHATHSMH CTEPEOMETPHUHN NIPU PELICHUH 3a1a4d U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

INPUMEHATh AaKCHOMBI CTEPEOMETPHUH M CJICACTBUS W3 HUX TIPH PEIICHUU
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(PUIUPOBATH B3aUMHOE PACIIOJIOKEHUE NPSAMBIX B IPOCTPAHCTBE, IUNIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM H IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (IIpH3Ma, MUpPAMHIA,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS IS KJIaCCU(UKAIINY;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapajuIeIbHOE, [IEHTPAIbHOE H OPTOrOHAJIBHOE IMPOSKTHPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXY, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHNnEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh TMOHSATHSAMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (UTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPJIWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MATEMAaTHYECKHWX OTHOIICHWH M HaXOXKICHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0)KHOCTH;

OPUMEHSATH MPOCTENIINE NIPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUH CTEPEOMETPHUYECKUX 3a]1ad;

U3BJeKaTh,  NpeoOpa3oBbIBaTb W HMHTEPIPETUPOBAaTH  HMHMOpMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUrypax, IMPEICTaBICHHYI0 Ha dYepTeKax |
pPHUCYHKaX;

NPUMEHSTh TIONyYEeHHBIE 3HAHUS Ha TNPAaKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peanbHbIE CHUTYAIlH, IPUMEHITh U3YUCHHBIE MOHSTHS B MPOIECCE MOWCKA pPEIICHUs
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEMbI, MOJEIUPOBATh pPeabHbIE CUTYalluU
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
T€OMETPUYECKUX TIOHSATHA ¥ TEOopeM, ammapara aiareOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPENCTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUM KaK COCTAaBHOU
JacTu QyHAaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

K konmy 11 ki1acca o0yyaromuicss HayYuTCs:



CBOOOJHO OTEPUPOBATH MOHITHIMHY, CBSI3aHHBIMU C IWIHHJIPUYECKON, KOHHYECKON U
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS;

ONEepUPOBATh MOHITUSIMH, CBA3AHHBIMU C TEJaMH BpPALICHUS: LHJIXHIAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUKCIISTh BEJIWYUHBI JIEMEHTOB MHOTOTPAHHHMKOB W TeJ BpallleHus, O0BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALUSMU TN BpaILCHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy U ONMUCAHHBIA OKOJIO chepsl,
cdepa, BlMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BUJA CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUYEHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKNX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OIEpalMK HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKaPTOBOI cUCTEME KOOPAMHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO METO/Ia MPH PEIICHHH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBIMIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUS MNP MapajljieIbHOM
MepeHoce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOW CHMMETPHH, MPU MOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CCYCHUS MHOTOTPDAaHHUKOB W T BpAMICHUS: CEYCHHS IHIIMHIPA
(mapamieNnbHO W MEPIEHANKYIISIPHO OCH), CEUeHHs KOHYyca (TapajljiebHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJIb30BAaTh METOJBI TIOCTPOSHUS CEUEHWH: METOJ CJIECIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUsS CTePEOMETPUYCCKUX 3ajad,
MPEIOIarafoINX HECKOJBKO IIaroB PelieHus, €Clid YCIOBUS MPUMEHEHHUS 3aaHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JOKA3aTelbCTBO MATEMATHUYECKUX OTHOIICHUH W HAXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U DIIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TPH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;



MNPUMCHATH TIOJYUYCHHBLIC 3HAHHA Ha MPAKTUKC: CpaBHHUBATb, AHAJIMU3UPOBATH U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMECHATh N3yYCHHBIC IOHATHS, TEOPEMBI, CBOIICTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKu CGHOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAlIUN HA A3BIKC I'COMCTPUH, UCCICAOBATh IMOCTPOCHHLIC
MOJIETIH C HCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH W TEopeM, ammapara ajareOpsl,
penaTh NPakTUYeCKUe 3aa4r, CBSI3aHHBIC C HAXOXK/ICHHEM IeOMETPUYECKUX BEINYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
yacTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

BBenenue B
CTEPEOMETPHIO

KoanuyecTBo 4acoB

Bceer KoHTpoabHbI

0 e padoThbI

23 1

[MpakTnyeckn
e padoThbI

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTeJIbHbI
e pecypchbl

Bzanmnuoe
pacnoiokKEHNE
HpHMBIX B
MIPOCTPAHCTBE

[TapannensHOCTH
MMPAMBIX U
TJIOCKOCTEN B
MIPOCTPAHCTBE

[IepnieHquKynsspHOCT

b Hp?[MI:IX %1
IIJIOCKOCTEN B
MIPOCTPAHCTBE

Vel u PaCCTOAHUSA

MHororpaHHUKH

25

16 1

Bexkrops! B
IIPOCTPAHCTBE

IToBTOpEHME,
00001IeHHE U
CUCTCeMaTu3aluAa
3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

12

102 6




11 KUIACC

KoanuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue
Ne (mudpoBbIe)
pa3aesioB U TeM Konrtpoabnbie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbl padoThI padoTbI
pecypchl
A
1 HaJUTUYECKas 15 1
reoMeTpus
[ToBTOpEHME,
5 00001IeHNE 1 15 1
cucTeMaTu3aIus
3HAHUU
3 O0BéM 17 1
MHOTOTpaHHUKA
4 Temna BpamieHus 24 1
[lnomanu
5 HOB?pXHOCTI/I u 9 1
00BEMBI KPYTIIBIX
Ten
6 JIBrkeHus 5 1
IToBTOpEHME,
600
7 00o01eHne u 17 5
cUCTEeMaTH3aIus
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 102 8 0

I10 ITPOT'PAMME







INOYPOYHOE IIJTIAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHurtpousb
HbIe
padoThI

OcHoBHbIE NpaBUIIa U300paXKEHNs HAa PUCYHKE IJIOCKOCTH,
NapajuIeIbHbIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3KA

[TonsiTHs cTepeoMeTpun: TOUKA, MPsiMasi, IIIOCKOCTb,
npocTpancTBo. OCHOBHBIE MTPaBUIIa H300paKEHHS Ha PUCYHKE
IJIOCKOCTH, MapaJlIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEAHHbI
OTpe3Ka

Ilonstus: MNEPECCKaroMMECCs IMIOCKOCTH, IICPECCCKAIOIIUCCS
npsamMast U JIOCKOCTh, MOJIYIIPOCTPAHCTBO

[TonsTHs: nepecexkarouecs MI0CKOCTH, IIEPECeKaroInecs
npsiMas U MII0CKOCTh; TOIYIPOCTPAHCTBO
MHororpaHHuKy, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIHUX O0BHEKTOB

MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOMINX 00BEKTOB

AXCHOMEI CTCPCOMCTPHHU U IICPBLIC CICACTBHA U3 HUX

AXCHOMEI CTCPCOMCTPUHU U IICPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleACTBUs U3 HUX. CriocoObl
3aJJaHMs MPSIMBIX U MJI0CKOCTEN B mpocTpancTBe. O603HaYeHUs
MPSAAMBIX U IIJIOCKOCTEHN

10

N300paxenune cedeHn nupamuibl, Kyoa v Mpu3Mbl, KOTOpPbIE
MPOXOAAT uepes ux péopa. M3zobpakeHue nepecedeHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpaimmBanue NOCTPOEHHBIX
CEUEHUN Pa3HBIMU LIBETAMU

11

N300paxenune ceueHuit nupamuibl, Kyda U Mpu3Mbl, KOTOPbIE
MPOXOAAT uepes ux péopa. M3zobpakeHue nepeceyeHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpaimmBanue NOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

12

13

N300pakenne ceueHuil mupaMubl, Kyoa U Ipu3Mbl, KOTOpPbIE
MPOXOAAT uepes ux péopa. M3zobpakenue nepecedeHus
MOJIYYEHHBIX IIJIOCKOCTEN. PackpammBaHue NOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

N300pakenne ceueHuil nmupaMuipl, Kyoa U Ipu3Mbl, KOTOpPbIE
MPOXOJAT uepe3 ux péopa. M3o0pakeHue nepecevueHus
MOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue NOCTPOEHHBIX




CEeUCHUI Pa3sHbIMHU [IBETAMU

14

Merton cnenoB uisi HOCTPOCHUS CEUYECHHI

15

Meroa cnenoB aiis nocTpoeHus ceueHuid. CBoiicTBa
MEePECEUCHUH MPSAMBIX U IIJIOCKOCTEH

16

17

18

Meroa cinenoB aiis nocTpoeHus ceueHuid. CBoiicTBa
[IEPECCUCHUH NPSMBIX U IUNIOCKOCTEN

[Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKaMm Ha
pébpax. Co3nanue BRIHOCHBIX YEpPTEKEH U 3aIUCh 11aroB
MTOCTPOCHUS

[TocTpoenne ceueHuii B nupamue, Kyoe 1o TpéM Toukam Ha
péopax. Co3iaHe BEBIHOCHBIX YepPTEKeH U 3alluCh 11aroB
IIOCTPOCHHUS

19

[TocTpoenue ceueHuii B nupamuie, Kyoe no TpéM TouKam Ha
pe€opax. Co3nanue BRIHOCHBIX YEePTEIKEH U 3aIUCh IIAaroB
IIOCTPOEHUS

20

21

22

[TocTpoenne ceueHuii B mupamue, Kyoe rmo TpéM Toukam Ha
pe€opax. Co3nanue BRIHOCHBIX YEPTEIKEH U 3aIUCh IIAaroB
IIOCTPOEHUS

[ToBTrOopenue mianumerpuun: Teopema 0 TPONOPIUOHATIBHBIX
otpeskax. [lomoOue TpeyroinbHUKOB
[ToBTopenue nnanumerpun: Teopema Menenas. PacueTsl B

CCUYCHUAX HA BBIHOCHBIX YCPTCIKAX. I/ICTOpI/IH Pa3BUTHA
IUIAHUMCTPHUU U CTCPCOMETPUU

23

24

25

26

KonTponbhas padota "Akcuomsl crepeomerpun. CeueHus"

B3anMHOe pacnosnokeHue NpsMbIX B IIPOCTPAHCTBE.
CkpenuBaroniyecs npsamele. [IpusHaky ckpemuBarOmuxcst
npsaMbIX. [TapamienbHble IpsIMbIE B IPOCTPAHCTBE

TeopeMa 0 CyIlIECTBOBAaHUM U €IUHCTBEHHOCTHU IIPSMOMI
NapajuIeJIbHON JaHHOU MIPSAMOM, IPOXOIALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKALLEeH Ha JaHHOU npsaMou. Jlemma o
[IEPECCYCHUH MaPAIICNIBHBIX MPAMBIX IUIOCKOCTBIO

[TapannenbHOCTh TpeX NpsIMBIX. Teopema 0 TpEX mapaieIbHbIX
npsMbIX. TeopeMa 0 CKpemMBarOIMUXCS IPSIMbIX

27

28

29

[TapannensHoe npoekTpoBaHue. OCHOBHBIE CBOMCTBA
napajuIeIbHOTO MPOEKTHUpoBaHUs. M300pakeHre pa3HbIX QUIyp B
MapajuIeIbHON MPOEKIINH

IlenTpanpHas npoeKLus. YToJl ¢ COHAIPABIEHHBIMH CTOPOHAMH.
VYroa Mexay npsMbIMU

3&[[8.‘-11/1 Ha J0Ka3aTCJIbCTBO U UCCICIOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE




[ToHsATHA: MapauIeIBHOCTD IIPSIMOM U INIOCKOCTHU B

30 npoctpanctBe. [Ipu3Hak napamieTbHOCTH IPSIMOU | ITOCKOCTH.
CBoiicTBa napaaiebHOCTU MPSMOU U TIIIOCKOCTH
I'eomeTprueckue 3aaun Ha BBIYUCIIEHUE U 10Ka3aTEIbCTBO,

31 CBSI3aHHBIE C MTAPAJUIEILHOCTHIO MPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

39 [TocTpoenue ceueHusi, MPOXOIAIIETO Yepe3 TaHHYIO MPIMYIO Ha
YepTexe U NMapauieIbHOTO ApYyroi npsmMoi. Pacuér oTHomeHui
[TapannenpHas npoekLys, IPUMEHEHNE AJIs IOCTPOEHUS CEUEHUN

33 KyOa u napayienenuneaa. CBoicTBa mapauieienumneaa u
MIPU3MBI

34 [TapannensHble mockocTh. [Ipu3Haky napaaienbHOCTH JBYX
IIJIOCKOCTEN
Teopema o mapannenbHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH,

35 MIPOXOALIEH yepe3 TOUKY, HE IPUHAIJIeKAIYIO JaHHON
IJIOCKOCTH U CJICACTBUS U3 HEE
CaoiicTBa napamienbHbIX MIOCKOCTEN: O MapalljIeIbHOCTH

36 MPSIMBIX TIEPECEUCHUs MIPU MePECEUSHUH IBYX MapalieIbHbIX
IJTIOCKOCTEH TpeThei
CaoiicTBa napaieabHbIX IIOCKOCTEN: 00 OTpe3Kax

37 MapajuIeNbHbIX TPSIMbIX, 3aKIIOUEHHBIX MEX]TY MMapaJljIeIbHBIMU
IJIOCKOCTSIMU; O MIEPECEUCHHH MPSMOM ¢ ABYMS MapaliebHbIMU
TJIOCKOCTSIMU

38 [ToBTOpenue: Teopema [Tudaropa Ha mIockocTu

39 [ToBTOpEHME: TPUTOHOMETPUS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO Mapajulesenumneaa

41 Brruucnenue niuH oTpe3KoB B KyOe U IPSIMOYTOJIEHOM
napajuieNenumnesie

42 [lepnieHIUKyYISIPHOCTD MPSAMOI U TIOCKOCTH. [Tpu3Hak
MEPIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH

43 [IepnenquKynsIpHOCTH NPSAMOM M TUIO0CKOCTH. [Ipu3Hak
MEPIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH
Teopema o cyliecTBOBaHUU U €IMHCTBEHHOCTH MPSIMOH,

44 MPOXOSAIICH Yepe3 TOUKY MPOCTPAHCTBA U MEPIICHIUKYISIPHOMN K
MJI0CKOCTH

45 [T10cKOCTH ¥ IePIEHAUKYISIPHBIE UM TIPSIMbIC B
MHOTOTpaHHUKAX

46 [TnockocTu U MepNeHAUKYISIPHBIE UM MIPSIMBIC B
MHOTOTpaHHUKAX

47 [Tepnienaukynsip u HakinoHHas. [locTpoeHne nepneHANKyIsIpa us3




TOYKHU Ha IPSAMYIO

[lepnennukynsp u HaknoHHas. [locTpoeHune nepneHauKymIsIpa u3

48 TOYKHU Ha MPSMYIO

49 Teopema o Tpéx nepneHAuKyspax (Ipsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAuKysipax (Ipsimast 1 oOpaTHasi)

51 VYroa Mexay CKpelMBaOIIMMUCS TPSIMBIMU

59 [Touck neprneHaUKyISpHBIX MPSAMBIX C IOMOILBIO
NEPIEHIUKYJIIPHBIX TUIOCKOCTEN

53 OpTOroHaJibHOE MMPOCKTUPOBAHHUE

54 [TocTpoenue ceuenunii Ky6ua, MPU3MBI, IPABUIBHOW MUPAMUIBI C
IIOMOIIBK0 OPTOrOHAJIBHON MPOEKIINU

55 ITocTpoenue ceuenuit Ky6va, MPU3MBI, IPAaBUJIbHOW MUPAMUJIbI C
IIOMOLUIbIO0 OPTOTOHAJILHON MPOEKINU

56 CummeTpus B IPOCTPAHCTBE OTHOCUTENIBHO IIIOCKOCTH.
[InockocTn cuMMETpHil B MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U MJIOCKOCTH KaK
CJIeJICTBHE CUMMETPUH

58 [IpaBuibHBIE MHOTOIPaHHHUKU. Pac4€T pacCcTOSHUI OT TOYKH 110
IIJIOCKOCTH

59 [IpaBunbHBIE MHOTOIPaHHUKHU. Pacy€T paccTosHUN OT TOUKH J10
IIJIOCKOCTH

60 CriocoObl OIyCTUTh NEPIEHAUKYISAPbI: CAMMETPUS, CABUT TOUKU
10 HapajIeIbHON MPSAMOI

61 CaBur no HenapauienbHON IpSIMOM, U3MEHEHHE PacCTOSTHUI

62 KontponbHas pabota "B3anMHoe pacioyioxeHue NpsiIMbIX U
IJIOCKOCTEHN B MPOCTpaHCTBE"
[ToBTOpEHME: Yroa MeXay NpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIINBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65 I'eomeTprueckue METOABI BEIUNCICHUS YTIIa MEKY NPSMBIMH B
MHOTOTpaHHUKAX

66 JIByrpanHbIi yroy. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO
yria

67 [TepnenukynsapHsle I0cKOCTH. CBOMCTBA B3aUMHO
MEPIEeHIUKYJISIPHBIX TUIOCKOCTEN

68 [Ipu3Hak nepneHMKyIIpHOCTH IIJIOCKOCTEHN; TEOpEMa O MPSIMON

MEepeCCUCHUA IBYX IIOCKOCTEH NEPpICHAUKYIIAPHBIX TpeTLefI




IIIIOCKOCTH

[IpsiMoyTONBHBIN MapasuieenuIe; Kyo; N3MepeHus, CBOMCTBA

69 MPSIMOYTOJIBHOTO MapajuieleuIe/1a !

20 TeopeMa 0 1MaroHanu NPSMOYTOJIBHOTO NapaiyIesIeuIe a U 1
CJIeCTBUE U3 Hee

71 CrepeomeTpruecKkue U IpUKJIaAHbIC 3a/1a4H, CBA3aHHBIE CO 1
B3aMMHBIM PACIIOJIOKCHHEM TMPSIMBIX U IIOCKOCTH

79 [ToBTOpEHME: CKpPEIIMBAIOIINECS MPSMBIE, TapaJlIeIbHbIC 1
IJIOCKOCTH B CTaHJAAPTHBIX MHOTOTPaHHUKAX
[Tapa napasnienbHBIX IIOCKOCTEH HA CKPEIMBAOIINXCS MPSAMBIX,

73 paccTostHUE MEXKTY CKPEUTUBAOIIMMHUCS MTPIMBIMH B TIPOCTHIX 1
CUTYaIHIX

74 Paccrosinre OT TOYKH 10 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOi 10 1
IUIOCKOCTH

75 Brruncnenmne paccToSHUN MEXIY CKPEIUBAIOIIUMUCS TPIMBIMU 1
C TIOMOIIIBIO MEPIEHAUKYIISIPHON IITOCKOCTH
Tpéxrpanusiii yroi, HEpaBEHCTBA JAJISl TPEXTPAHHBIX YIIIOB.

76 Teopema [Tudaropa, TeopemMbl KOCHHYCOB U CUHYCOB JIsI 1
TPEXTPAHHOTO yriia

77 DNEeMEeHTHI CPEPUICCKON TEOMETPHH: T'€0Ie3MUSCKUE JIMHUN Ha 1
3emite

78 KonTponbnas padota "Yrisl u paccrosHus" 1

79 Cucremaru3zanus 3HaHUM "MHOTOTpaHHUK U €0 AJIEMEHTHI" 1

80 [Mupamuna. Buast nupamun. [lpaBuibHas nupamuaa 1

81 [Tpusma. [IpsimMas u HaknoHHas pu3Mbl. [IpaBunpHas mpusma 1

82 [IpssMo#t napaynenenunen, NpsMOYTroJIbHBINA MapajuIeIenuIe], 1
KyO

83 Brinykneie MHOrorpannuku. Teopema Ditnepa 1

84 Beinykineie MHOrOorpanHuku. Teopema Diinepa. [IpaBunbHbie 1 1
MOJIYTPAaBUIILHBIE MHOTOTPAaHHUKHU

85 KonTponbnas padora "MHororpaHHuku" 1

86 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B MPOCTPAHCTBE 1

87 CymMa BEKTOpPOB 1

88 Pa3zHOCTH BEKTOpPOB 1

89 [IpaBuiio napamnenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO0 1

o1 PasnoxxeHue BekTopa 1o 0azucy TpEX BEKTOPOB, HE JIeKAIIUX B 1
OJIHOM IINIOCKOCTH

92 CkalsipHOE TIPOU3BEICHUE 1




93 Brruncnenue yria Mex1y BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreitmme 3aga4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06001IeHrEe ¥ cucTeMaTh3aluus 3HaHUI 1
100 HroroBas koHTpoJIbHAs paboTa 1
101 HroroBast kKoHTpoOJIbHAsE paboTa 1
102 O00011IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIACC

KoanuecTBO 4acoB

Ne Tema ypoka KonTpoabubie
n/n Bcero
padoTsbI

1 [ToBTOpenue Tembl "KoopiuHaThl BEKTOpa HA IJIOCKOCTH U B 1
npocTtpaHcTse"

2 [ToBTOpenue tems! "CkansipHoe NpoU3BEACHUE BEKTOPOB" 1

3 [ToBTOpenue Temsl "Boruncienue yria Mex1y BEKTOpaMu B 1
npocTpaHcTse”

4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOM, TPOXOIAIIECH Yepe3 1
BE TOYKHU"

5 VYpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTHU B 1
oTpe3Kax

6 YpaBHeHUE MJIOCKOCTH, HOPMaJlb, ypaBHEHUE IJIOCKOCTH B 1
oTpe3Kax
BekropHoe npousBeaeHue 1
JInHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOrPpaMMUPOBAHUE 1
JluHeliHble HEpaBEHCTBA, IMHEHHOE TPOrpaMMHUPOBAHUE 1

10 AHaJIUTHYECKHE METO/Ibl pacuéTa yriia Mexay NpsMbIMU B 1
MHOI'OI'paHHHKaX

11 AHaJIUTHYECKHUE METO/Ibl pacuéTa yriia Mexay MIOCKOCTSIMHU B 1
MHOTOTpaHHHUKaX

12 ®opmysa pacCTOSIHUSI OT TOUKH JI0 TNIOCKOCTH B KOOpJAUHATaX 1

13 Haxosxaenue paccTosiHuI OT TOYKHU A0 IJIOCKOCTH B KyOe 1

14 HaxoxneHne paccTosiHUM OT TOYKH /10 TUNIOCKOCTH B 1
MIPaBWIBHON NUpamMue

15 KonrtponbHas padora "AHanutnueckas reomerpus" 1

16 CeueHust MHOTOTPAaHHUKOB: CTaHAapTHbIE MHOTOTPAaHHUKHU

17 CeueHust MHOTOTPaHHUKOB: METO/ CJIEJIOB 1

18 CeueHust MHOTOTPaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, 1
NepecedeHmsl PSIMBIX U INIOCKOCTEN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH: MapaJijiesIbHble CEUSHUS 1

20 [TapannenbHble NpsAMBIE U IUIOCKOCTH: pacd€T OTHOUIEHUM 1

21 [TapanienpHble MPsIMbIE U TUIOCKOCTH: YTJIbI MEXIY 1
CKPEIIMBAIOIIUMUCS MPSIMBIMU
[lepneniuKysIpHBIE NPSIMBIE U IUIOCKOCTH: CTaHJAPTHBIE Mapbl

22 NEePIEeHIUKYISIPHBIX TUIOCKOCTEN U MPSIMBIX, CHMMETPUN 1
MHOTOTPaHHUKOB

23 [lepneniuKynsipHbIE MPSIMBIE U TUIOCKOCTH: TEOPEMA O TPEX 1




NEPHEHAUKYIIApax

HepHeHI[I/IKYJ'ISIpHBIC IPAMBIC U IINIOCKOCTHU: BBIYHUCIICHUA JJINH

24
B MHOTI'OTPaHHUKAX

o5 [ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, (DOPMYIIBI JIJIs
IO e, COOOpaKEHHUS IO 100U

26 [ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, (DOPMYJIIBI IS
Ioniael, cooopakeHus moa00us

97 [ToBTOpEHME: MIOLMAAN MHOTOYTOJILHUKOB, (DOPMYJIIBI JISI
TJI0IAJIeH, COOOpaKEHHUS IO 100U

28 Ilnomany ceyeHnii MHOrOrPaHHUKOB: IUIOMIAIM TOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH, COOOpaXkeHus o 100us

29 Ilnomany ceyeHnii MHOrOrPaHHUKOB: IUIOMIAM TOBEPXHOCTEN,
paspe3aHus Ha 9acTH, COOOPaKEHUs MO100Us

30 KonTponbnas pabota "[loBTOpeHHEe: MHOTOIpaHHUKU, CEUCHUS
MHOTOTPaHHUKOB"

31 00béM Tema. OObeM IPSIMOYTOJIBHOTO MTapayuIeIIeuIea

39 3anmaun 06 yaBoeHUHU Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKIIUU
yria

33 CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO MapasuielienuIieia

34 [Ipuxnaanblie 3a1a4u, CBSI3aHHBIE C BRIYHCICHHEM 00bEMa
MPSIMOYTOJIBHOTO TapajuiesienuIe/ia

35 O0BEM MIPSAMOIA TPU3MBI

36 CrepeomeTpuuecKkue 3aja4u, CBI3aHHbIE C BEIYUCICHUEM
00BEMOB MPSAMOI TPU3MBI

37 [Ipukiagubie 3a7a4n, CBsI3aHHBIE C O0BEMOM TIPSIMOU MPU3MBI

38 Boruncnenue 00bEMOB TeI ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpana. O0bEM HaKJIOHHOW MPU3MBI

39 Brruucnenue o0EMOB TEJ C IOMOIIBIO ONIPENETEHHOTO
uHTerpana. O6bEM TUPaMUIbI

40 ®opmyna o6béMa nupamuabl. OTHOIIEHNE 00BEMOB MTUPaMUJL C
00LINM YTJIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHUL C
OOIIUM YTIIOM

42 CrepeomeTpuyuecKue 3a1a4u, CBsI3aHHBIC C 00BEMaMHU
HAKJIOHHOM MPU3MBI

43 CrepeomeTpuyuecKue 3a1a4u, CBsI3aHHbIC C 00BEMaMHU
MTAPaMUIBI

44 [Ipuknanneie 3aaaun o Teme "OOBEMBI TeN", CBA3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI

45 [Ipuknagaeie 3agaun 1o Teme "OO0BEMBI TeN", CBI3aHHBIE C




00BEMOM MTUPaMHUIBI

46 [Ipumenenue 06bEMOB. Brruncienune paccTosHUS 10 TUIOCKOCTH

47 Kontponsnas padora "O6béM MHOTOrpaHHuKa"

48 [{unuHapuyeckas MoBEPXHOCTb, 00pa3yolre
[UIHHIPAYECKON TTOBEPXHOCTH

49 Humunaap. [psmoit kpyrosoit muuHap. [hnomane noBepxHocTu
HUIMH]Ipa

50 Konungeckasi TOBEpXHOCTh, 00pa3yIonine KOHUIECKOH
nosepxHoctu. Konyc

51 Ceuenne KOoHyca IJIOCKOCTHIO, MapaIeNIbHOM MJI0OCKOCTH
OCHOBaHHSA

59 Yceu€nnsiii konyc. M300pakeHre KOHYCOB U YCEYEHHBIX
KOHYCOB

53 [Tnomans OOKOBOI MOBEPXHOCTH U IOJHOW MOBEPXHOCTH
KOHYca

54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH
KOHYca

55 CrepeoMeTpHuuecKre 3aJa4i Ha JI0Ka3aTeIbCTBO U BBIUMCIICHHE,
MOCTPOCHUEM CEUEHUH IMINHPA, KOHYCa

56 CrepeoMeTpHuuecKre 3aJaui Ha 10Ka3aTeIbCTBO U BBIUNCIICHUE,
IIOCTPOCHUEM CEUEHUN MIMHJPA, KOHYCa

57 [Tpuxnanueie 3a1a4u, CBSI3aHHBIC C HJIUHAPOM

58 [Ipuxiagaeie 3a1a4, CBSI3aHHBIE C IHITHHAPOM

59 Cdepa u map

60 [Tepeceuenue chepsl u mapa c niaockocteto. Kacanue mapa u
cdepsl TIOCKOCThIO. Bua u n3obpaxenue mapa

61 [Iepeceuenue cdeps! u mapa c miockoctbo. Kacanue mapa u
cdepsl IIOCKOCThIO. Bua 1 n3obpaxenue mapa

62 VYpasuenue chepsl. [Tnomans cheps u e€ uacreit

63 Cummerpus chepsl 1 mapa
CrepeoMeTpHuuecKre 3aJaui Ha J10Ka3aTeJIbCTBO U BBIUNCIICHHE,

64 CBsI3aHHBIE CO CEpOH U 1IapOM, IOCTPOEHUEM UX CEUECHUM
IJIOCKOCTBIO
CrepeoMeTpHuuecKre 3aJa4i Ha JI0Ka3aTeIbCTBO U BBIUMCIICHHE,

65 CBsI3aHHBIE CO Cepol U MapoM, IOCTPOEHUEM HX CEUEHUN
IJIOCKOCTBIO

66 [IpuknanHblie 3a1a4u, CBsI3aHHBIE CO c(hepoii U Mapom

67 [ToBTOpEHME: OKPY)KHOCTPH Ha IJIOCKOCTH, BBIYMCIICHUS B
OKPYXHOCTH, CTaHJJAPTHBIC MTOT00MS

68 Paznmunble KOMOWHAIIMK TEJT BPAIIEHUs 1 MHOTOTPAHHHUKOB




69 3anaum no Teme "Tena ¥ MOBEPXHOCTH BpareHus" 1

70 3amaun o Teme "Tena ¥ MOBEpXHOCTH BpamieHus " 1

71 KontponbHast padora "Tena 1 moBepXHOCTH BpameHus" 1

72 O0béMm unuHIpa. Teopema 06 00bEME MPAMOTO IUITUHAPA 1

73 Brruncnenune 06bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO 1
unTerpaia. O6bEM KoHyca

74 [Tnomraau 60KOBOY U MOTHON TOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpuuecKkue 3ajaul, CBI3aHHbIE C BHIYHCICHUEM 1
00BEMOB LIMITUH/IPA, KOHYCA

76 [Tpuknagaeie 3agauu 1o Teme "OOBEMBI U TUIOIIATN 1
noBepxHocTen Ten"
O0béM 1mapa u mapoBoro cexkropa. Teopema 06 00BEME mapa.

77 [Tnomans chepsl. CrepeomeTpudeckre 3a1a4u, CBI3aHHBIC C 1
BBIYUCIICHHEM 00BEMOB I1apa, MAPOBOTO CETMEHTA U IIAPOBOTO
CEeKTopa
[Ipuknanueie 3anaun no Teme "OOBbEMBI TEN", CBA3aHHBIE C

78 00BEMOM mmapa u iomaso chepsbl. COOTHOMICHUS MEXKITY 1
TJIOMIA MU TTIOBEPXHOCTEN U 00bEMaMU 1MOJOOHBIX TEI
[Tono6urie Tena B mpoctpaHcTBe. 3MeHeHne 00bEMa npu

79 nonoouun. CTepeoMeTpuUeCKHe 3aa4H, CBI3aHHbBIC C 1
BBIYHCIICHHEM 00BEMOB TEJI U IJIOMIA IEH MOBEPXHOCTEN

80 KonTponbnas padota "Ilnomanm noBepXHOCTH U 00bEMBI 1
KpyTJbix Ten"

81 JBuxenus npoctpancTBa. OtoOpakenus. J{BrkeHus u 1
paBeHcTBO puryp. OO1IMe CBONCTBA IBUKEHUM

82 Bunas! aBrkeHMit: napaiienbHbli NepeHoc, IeHTpalbHas 1
CUMMETpHS, 3epKaIbHAsI CHMMETPHS, TOBOPOT BOKPYT MPSIMOI

83 [TpeoOpaszoBanus nogobus. Ipsmas u chepa Ditnepa 1

84 I'eomerprueckue 3a1aun Ha MPUMEHEHUE TBHYKCHUS

85 KonrtponsHas padora "Bekropsl B mpocTpaHcTse" 1
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

86 reomerpun 10—11 xaccoB, cucTeMaTu3anys 3HAHWIHA: 1
"ITapanmienbHOCTb NPSMBIX U INIOCKOCTEN B IPOCTpaHCTBE"
O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

87 reomerpun 10—11 knaccoB, cucremaTusanus 3HaHuil: ""BeKTopbI 1
B IIPOCTpaHCTBE"
Ob6o6maromee noropenue 11 nMoHATUH 1 METOJIOB Kypca

88 reomerpun 10—11 kmaccoB, cuctemaru3arnus 3HaHuil: "BekTopsl 1
B IIPOCTpaHCTBE"

89 Ob6o6maromee noropenue 11 nMoHATUH 1 METOJIOB Kypca 1

reomerpun 10—11 kiaccos, cucremarnzanus 3HaHui: "O0beM




MHOTOTrpaHHHKaA"

90

91

O6o06matomee moBTopeHue 11 MOHITHI 1 METOJIOB Kypca
reometpun 10—11 knaccoB, cucremaru3anus 3HaHui: "O0beM
MHOTOTrpaHHHKaA"

O6o06matomee moBTopeHre 11 MOHIATHI 1 METOJIOB Kypca
reomerpun 10—11 knaccoB, cucremaTusaius 3HaHU:
"ITnomaay MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

92

O6o6maromee nopropenue 11 moHSITHI U METOZOB Kypca
reomerpun 10—11 xnaccos, cucremarn3anus 3HaHHM:
"ITnomaay MOBEPXHOCTH U 0OBbEMBI KPYTIIBIX TEN"

93
94

Wroroas KoHTpOJbHAS paboTa

HtoroBast kKoHTpoJIbHAs paboTa

95

96

97

[ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTH3aIUs 3HAHUI

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ pPOJib B
Pa3BUTHM COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI
Hcropust pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ pOJib B
Pa3BUTUHM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

98

Hcrtopus pazButus ctepeoMeTprn Kak HayKH U €€ poJib B
Pa3BUTHUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

99

100

101

102

Hctopus pa3BuTus CTEPEOMETPUM KAK HAYKH U €€ POJIb B
pPa3BUTHU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
pPa3BUTHU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTHU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTrui
Hctopus pazBuTHs CTEPEOMETPUH KAK HAYKH U €€ POJIb B
Pa3BUTHU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTrui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



