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yueOHoro npeamera «['eomerpus. Yriy0/eHHbI YPOBEeHb)»
it ooydaromuxcst 10 — 11 kmaccos

INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro o0Iero
o0pa3oBaHus, TaK Kak 00ecreunBaeT BOZMOKHOCTh U3YU€HUs JUCIMILIUH €CTECTBEHHO-HAYYHON
HAIpaBJIEHHOCTH U TPEIMETOB I'yMaHUTAapHOTO LUKJA. IIOCKOJIBKY JIOrMYecKOoe MBIIUIEHHE,
dbopMupyemMoe TNpU H3YyYEHUH OOYYAIOUIUMHCS MOHSITUMHBIX OCHOB TE€OMETpUH, IpH
JI0Ka3aTeNbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTMUECKHUX YTBEP)KIEHUH IpU pEIICHUU
FeOMETPUUYECKHUX 3a/lay, YMEHHE BBIIBUTaTh U OINPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO



UCTIOJB3YIOTCSl NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3azad.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yriiyOJI€HHOM ypOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromMXCsl TMPU H3YYEHHUH TE€OMETPUH, Kak
coCTaBJIAIOLIEH IpeaMeTHON obOnactu «MaremaTuka W MHQOpPMATHKa» 4Yepe3 obecredyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
JefcTBUH, crielu(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX [UIf YCIIEUIHOTO MpO(eCcCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOT'O C UCII0JIb30BAHUEM MaTEMATHUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YIiyOJIIEHHOM YPOBHE, PaCIIUPSIFOIIUMU
Y YCUJIMBAKOUIMMU Kypc 0a30BOTr0 YPOBHSI, SABJISIOTCS:

pacuIMpeHue NpeICcTaBIeHUs 0 TeOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl M (POPMHUPOBAHNE
OCO3HAHHUA B3aMMOCBS3M F'€OMETPUH C OKPYKAIOLUIUM MUPOM;

(dopMHpoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTEMaTUYECKUX MOJEIISAX, I03BOJISAIOLIMX ONUCHIBATh U U3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUpa, 3HaHUE NTOHATUHHOIO anmnapara 1o paszeny «CrepeoMeTpus» y4eOHOro Kypca reOMeTpUH;

(dbopMUpOBaHNE YMEHUS BJIa/I€Th OCHOBHBIMU MTOHSITUSIMU O IIPOCTPAHCTBEHHBIX (pUrypax u
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMysl M yMEHUE HX INPUMEHATb, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 3a/ay;

dbopMHpoBaHHE YMEHHs paclo3HaBaTh HAa 4YepTekaxX, MOJCNIAX U B pEaIbHOM MHpE
MHOTOTPaHHUKH U Te€Ja BPAIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmupoBaHue IOHUMaHHUA  BO3MOXHOCTH aKCUOMAaTHYECKOT0 MOCTPOCHHUS
MaTeMaTUYECKUX TEOpHil, (OpMUpOBaHME NOHMMAHUS POJIM AKCMOMATUKH IPU IPOBEACHUU
pacCyXIEHUN;

(dopMUpOBaHHE YMEHHMsI BIIAJIETh METOJAMM JIOKA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHUS MX TPUMEHATb, IPOBOJUTH JOKa3aTelbHbIE PACCYXKIEHUS B XOAE pELICHUs
CTEpEOMETPUYECKHUX 337a4 M 33aJad C NPAKTUYECKHM COJepKaHueM, (OpMHpPOBaHUE
OpEeICTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB HpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKACHUM U POJIM aKCUOMATUKU B IIPOBEICHUH JI€AYKTUBHBIX PACCYXIACHMUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOy4aromuxcs, MO3HABAaTEIbHOW aKTUBHOCTH, MHCCJIEI0BAaTEIbCKUX YMEHUM, KPUTHUYHOCTU
MBIILLIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPHH;

¢dopMupoBaHue (QYHKIIMOHAIBHOM TI'PAMOTHOCTH, PEJIIEBAaHTHOM TE€OMETpUU: YMEHUS
pacrio3HaBaTh MPOSBICHHUS T€OMETPUYECKUX MOHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
JKU3HEHHBIX CUTyallUsX W TPU HU3YYEHUHU JPYruX Yy4eOHBIX TNPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS pEAIbHBIX CHUTYyallUil, HCCIEAOBaHUs
MOCTPOEHHBIX MOJIEJICH, NHTEPIPETAIH [TOJYYE€HHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZIEp>KaTeNIbHBIMU JIMHUAMH yueOHoro Kypca «I'eomerpus» B 10—11 kmaccax
aBistoTes: «lIpsiMble M MIIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukn», «Tena BparieHus»,
«BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBEY, «J{BUKEHHS B TPOCTPAHCTBE.

Chopmymnmupoannoe Bo ®I'OC COO tpebGoBaHUE «yMETh ONMEPUPOBATH MOHATHUSIMUN,
peNeBaHTHBIMU T€OMETPUU Ha YriayOnéHHOM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHTCS KO
BCEM COJEpXaTeNbHbIM JIMHUSIM Yy4eOHOro Kypca, a (POpMHUpPOBAHUE JIOTHYECKHX YMEHUUH
pacripeiesisieTcsi He TOJIBKO MO CoJIepKaTeIbHBIM JIMHUSAM, HO 1 110 rojiaM o0yuenus. CopepikaHue
00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaraM OocBOeHUss DenepanbHON paboueid
IPOTpaMMBbl, pacrpeieIEHHBIM 110 rofiaM 00y4eHusl, CTPYKTYPUPOBAHO TAKMM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MIPUHIMIIHAIBHBIM BOIIpOcaM oOydJaromuecs o0palaiich HEOJHOKPATHO. DTO
MO3BOJISIET ~ OpPraHU30BaTh  OBJIAJCHHE T'COMETPUYECKUMH TOHATHUSMH W HaBBIKAMH
MOCJIE0BATENbHO U MOCTYNATENIbHO, C COOJIIOIGHHEM MPHUHIMIIA NPEEMCTBEHHOCTH, @ HOBbBIE
3HaHUS BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPHUECKUX MPEACTaBICHUI 00yUJarouXcsl, pacCIIupss
U yriyonsis e€, o0paszys MpoYHble MHOYKECTBEHHBIE CBSI3H.

[Tepexon K U3y4eHHUIO T€OMETPUHN Ha YIIIyOJIEHHOM YPOBHE IO3BOJISIET:



co3narb ycnoBus s nuddepeHumanuy  00ydeHHs, MOCTPOEHHUS WHAMBHUIYaJTbHBIX
o0pa3oBaTeNbHBIX  MpOrpaMM, O0OecHeunTh yrIyOJNEHHOE U3yuyeHHEe TEeOMETPUHM  Kak
cocTapsitolIeil yueOHoro npeamera «MaremMaTukay;

HOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHUI0 M3YYCHHsS MaTeMaTHKU ¢ Y4ETOM BbIOOpa
Oynymeir npodeccun, obecrieunBasi TPEEMCTBEHHOCTh MEXIy OOmMUM M TPOo(ecCHOHATLHBIM
o0pa3zoBaHHEM.

Ha u3ydenne yaeOHoro kypca «I'eoMmerpusi» Ha yriay0a€HHoMm ypoBHe oTBoauTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Helledto).
COJAEP)KAHUE OBYYEHUSA

10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [loHaTne
00 aKCHOMaTHYECKOM MOCTPOECHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacnosnoxkeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, ITapaJUICIbHbIE U
cKkpeuuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMAPAJUIECIBHBIE IPSIMBIE B IIPOCTPAHCTBE, NMAPAJLIEIBHOCTh TPEX
NpsIMBIX, MAapajUIeJIbHOCTh HOpsAMOM U MockoctH. [lapamiensHoe U IEHTpaJibHOE
POEKTHPOBaHUE, n3o0pakeHne puryp. OCHOBHBIE CBOMCTBA MapaICIBHOTO MPOSKTUPOBAHHMS.
N3ob6paxenue ¢Guryp B mapauieaIbHOM MPOEKIUU. YTIIbI ¢ COHAMPABIEHHBIMH CTOPOHAMHU, YTOJ
MEXIYy NPSAMBIMH B IIPOCTPAaHCTBE. IlapajuieIbHOCTB IIJIOCKOCTEN: INapajuleiabHbIE IIIOCKOCTH,
CBOICTBa MapaielbHbIX TUIOCKOCTeH. [IpocTeiime npocTpaHCcTBEHHBIE (PUTYpPhI HAa TUIOCKOCTH:
TETpa’aAp, NapaJIeNIEeNUIE], TIOCTPOCHUE CEYEHUN.

[lepneHaUKYISIPHOCTh HPSAMOM M IJIOCKOCTH:  MEPHIEHIUKYJISpPHBIE MpsIMbIE B
MPOCTPAHCTBE, MPSIMbIE NapaUICIbHbIE M MNEPHEHAUKYJIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYIISPHOMN TIOCKOCTH.
OproroHanbHOe NpoeKkTupoBaHue. llepneHAuKyIsSp W HAKIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PAcCTOSHUE OT NPSIMOM JO0 TUIOCKOCTH, NpPOEKIUs (UTYpbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIocKocTer. Teopema
0 TpEX MEPHEeHIUKYIApaXx.

VYTrabl B IPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U MJIOCKOCTHIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroa JBYIpaHHOro yrija. TpéXrpaHHblii M MHOrorpaHHble yribl. CBOWCTBa IJIOCKHUX YIJIOB
MHOrorpaHtoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKHu

Buibl MHOTOTpaHHUKOB, pa3BEpTKa MHOrOrpaHHuka. [Ipusma: N-yronpHas npusma, npsmas
U HakJIOHHasT Npu3Mbl, OOKOBasi W TIOJHAs TOBEPXHOCTh Mpu3Mbl. llapannenenunen,
NpsIMOYTOJIbHBIA MapajuleNienunel W ero cpoWcTtBa. KpaTyaillune Nyt Ha NOBEPXHOCTHU
MHoOTOorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMusl. CBoiicTBa péOep U OOKOBBIX TpaHei
MpaBUIBLHON TUpamMubl. [IpaBriibHBIE MHOTOTPAHHUKH: TpaBWIbHAsS TpW3Ma W TpaBUIbHAS
MUpaMuIa, MPaBUIIbHAS TPEYTOJIbHAS TUPAMHKJIA M TPABUIIbHEIN TeTpadap, KyO. [Ipencrasnenue o
MIPaBUJIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, JOJEKadIp U UKOCAIP.

Brruncnenue 3meMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHainu, yriasl. [Inomans 60KoBOA
MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHMI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU MPsAMON mpu3Mbl. [Imomaas O0KOBOW MOBEPXHOCTH U MOBEPXHOCTU MPABUIHHOU
MpaMUbl, TEOpPEMA O IUIOIAAN YCEUYEHHON TUPaMUIbI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU MPABWIBHBIX MHOTOIPAaHHHMKOB.
CummeTpusi B TPaBUIBHOM MHOTOTPAaHHUKE: CHMMETPHUS TapajUIeNenuneaa, CHMMETPHS
MpPaBUJIBHBIX TPU3M, CHMMETPHS MPABUILHON TUPAMUIbI.



BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIC, COHANPABICHHBIE W IPOTHUBOIOJIOXKHO HAIIPaBJICHHBIE BEKTOpHL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOpAaMHU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHO>KEHHE BEKTOPA Ha 4ncino. CBOMCTBA CI0KEHUS BEKTOPOB. CBOMCTBA yMHOXKEHUS
BEKTOpa Ha 4uci1o. [lonsaTHe KoMIUIaHapHbIe BEKTOPHI. [IpM3HaK KOMINTAHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IokKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. CBA3b
MEXy KOOpJUHATAMHM BEKTOPa M KOOPAMHATAMU TOYEK. YTOJl MeXAy Bekropamu. CkaimspHOe
IIPOU3BEICHUE BEKTOPOB.
11 KUIIACC

Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, 00pa3yromire nopepxHocteil. Tena BpalieHus: HUIMHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3anmuoe pacronoskenue chepsl U MIOCKOCTH, KacaTeldbHas IIIOCKOCTh K cdepe.
N3o0paxenue Tea BpaleHUs Ha MIockocTu. Pa3BépTka mununapa u konyca. CuMMmeTpus cepbl
¥ 1apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajienenunena u cieActBus u3 He€. OO0bEM NPAMON W HAKIOHHOM NPHU3MBI, IHIUHIDPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CErMeHTa.

KomOunanmu Tten BpameHWss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okosio IumHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0cKoCThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAaHHOU B
MHOTOTPaHHHK HJIM TEJIO BPAICHHUS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteid. [lomobue B
npoctpancTtBe. OTHomieHHe OO0BEMOB, TMUIOMIAZe TMOBEPXHOCTEH MOAOOHBIX  uryp.
[IpeoOpazoBanue momodusi, romoTeTusi. Pemenne 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAaHHUKOB W TEJ BpAIICHUS: CEYCHUS IWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYeHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
NPOXOJAIINE Yepe3 BEepIINHY), CEYCHHS MIapa, METOABI IOCTPOCHUSI CEYCHHU: METOJ CIIEIOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrops! B npoctpancTBe. Onepanuu HaJl BEKTopaMu. BekTopHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHs. lIpsMoyrombHas cucTeMa KOOpDAWHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM METOJ MpH
pEIIeHNH TeOMETPUIECKUX 3a/1a.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. [IBwkenus u paBeHCTBO ¢uryp. OOmue
CBOWCTBa JABWKEHHH. BuIbl NBUKEHUH: mapasieNbHBI MEpPEeHOC, LEHTpalbHAsi CUMMETpPHUS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. [IpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.

MJIIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUSI»
(YITJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI
1) rpazknanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM TMO3WIIMK  OOYdYalOIIeTOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHUICKOrO OO0IIeCTBa, MPEACTABICHHE O MAaTEMaTHUYECKUX OCHOBAX



(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, TPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C MX (PYHKIUSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOAILLIEMY POCCUKMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTHYECKOW IIKOJIbI, MCMOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTHX HayKax, TEXHOJIOTHUSAX, chepax SIKOHOMHKH;

3) IyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAaHME  JYXOBHBIX  ILIEHHOCTEH  pPOCCHHCKOro  Hapojaa, CQOPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIbHOCThIO YUYEHOIr0, OCO3HAHUE JIMYHOTO BKIIAJla B MOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUas 3CTETUKY MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHH, PacCyXKIECHUW, BOCHIPUUMYUBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocMTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATh MaTEMaTHUECKUE 3HAHUSI B MHTEpecax 3J0POBOTO
u 0e30macHOro 0o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pErylisapHas (u3nuecKas akKTUBHOCTB),
($u3HYEeCcKOe COBEPIIICHCTBOBAHUE MPHU 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHOM IEATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYIly, OCO3HAHHE IICHHOCTH TPYIO0JIIO0Us, UHTEPEC K pa3udHbIM cdepam
npoecCHOHANBHOM AESTeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oymaymed mnpodeccun © peain30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COLHUAJIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHOM M COIMAIBHOM Cpeibl, OCO3HAHUE
I100aTFHOTO XapaKTepa IKOJIOTUYECKUX TPOoOIIeM, OpUEHTAIHS Ha TPUMEHEHNE MaTeMaTHIECKUX
3HAHUU JIJIS pelIeHus 3a7a49 B 00JIaCTH OKPYIKAIOIIEeH Cpe/ibl, IJIAaHUPOBAHUE MTOCTYITKOB U OIICHKU
MX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOILEN CPeIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, MOHUMaHHWE MAaTEMaTHYECKONW HAyKH Kak cdepsl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTHUS M 3HAYMMOCTH Ul pPa3BUTUSA LIMBUIM3ALUU,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKU U MaTeMaTHYECKON KYJIbTYypOH KaK CPeJACTBOM MO3HAHUS MHUDA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B IpyIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

ITo3naBaTebHbIE YHMBepPCcAJIbHbIE YUeOHblIe AelicTBUS

ba3oBble JJoruyeckue AeMcTBUA:

BBISIBJIAATE U xapaKTepmoBaTL CyHIeCTBeHHI)Ie HpI/ISHaKI/I MATEMATHUYCCKUX O6’beKTOB,
MOHITHUI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEACTCHUS TOHATHUH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KIAacCH(HUKAIMKA, OCHOBAaHUSA g OOOOIICHHUS U
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;



BOCIIPUHUMATh, (OPMYITMPOBATh W TMPEOOPa3OBBIBATh CYXKIACHHS: YTBEPIUTEIbHBIC U
OTpUIIATENIbHbIC, eAMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBIIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IMPOTUBOpEYHS B (pakTax,
JMAHHBIX, HAOMIONCHWSX W  YTBEPXKICHHUSAX, MpeAsiaraTb KPUTCPUU JUIS  BBISBICHHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTEeIbCTBA MATEMATUUYECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTHBHOTO), BBICTPAWBAaTh ApPTryMEHTAIMIO, TMPUBOJIUTH TPUMEPHl MU  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMPATH CITOCOO perieHus yaeOHOM 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TOIXOSIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKUe AelCTBHA:

HCIIOJIb30BaTh BOIIPOCKHI KaK MCCIIEOBATEILCKUI MHCTPYMEHT MMO3HAHUS, POPMYITUPOBATH
BOIIPOCHI, (DUKCUPYIOIIHE TPOTUBOpPEUHE, MpOOJieMy, yCTaHABIMBAaTh HMCKOMOE M JaHHOE,
(GbopMHUpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHUE,

MPOBOJIUTh  CaMOCTOSITEIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAaHHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBIABICHHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMH, ITPOLIECCAMH;

CaMOCTOSITEIILHO (OPMYITUPOBATH 000OIIEHUS ¥ BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO
HaAOII0/IEHUs, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJlIbTaTOB, BHIBOJAOB U
000011IeHHI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCA, a TAK)KE BBIABUTATH MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

PatGora ¢ undopmanmeii:

BBISBJISITH JEPUIIUTHI HHPOPMAITUH, JAHHBIX, HCOOXOAMMBIX JJII OTBETAa Ha BOIIPOC M JJIS
pEIICHUS 3a1a4H;

BEIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  Pa3IMYHBIX THUIIOB, AaHAJIU3UPOBAThH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH MH(POPMAIMIO pPA3IMYHBIX BHIOB U  (QopM
MIPE/ICTABIICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIHUIO, TPEJICTABIATH €€ B pa3IMYHbIX (JopMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHMBATh HAIE&KHOCTh HWHGOPMAIMU MO0 CaMOCTOSATENbHO  CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHuKkaTHBHBIE YHHBepcaJlbHble YUeOHbIe qeliCTBUSs

Oo0menne:

BOCIIPpUHHUMATb H q)OpMy.]'II/IpOBaTB CYKACHUA B COOTBECTCTBHU C YCJIOBHUAMU W LCIIAMU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTaXx, JaBaTh MMOACHCHH 110 XO4Y PCIICHHA 3a/1a4i, KOMMCHTUPOBATD HOJ'IyLIeHHI)IIjl PE3YbTAT,

B X07€ OOCYX/IEHHUS 33a/7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMON TEMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb WACH, HAICJICHHBIC Ha IMOUCK PCIICHUA, COIIOCTABJISAATH CBOU
CYXJIEHUS C CYXKACHUSAMH JPYrHMX YYaCTHHKOB JUanora, oOHapy>KMBaTh Pa3Muue U CXOJICTBO
MO3UIHH, B KOPPEKTHON opMe GOopMyTUPOBATH Pa3HOTIACHSI, CBOM BO3PAKEHMUS;

IPEJCTaBIISITh PE3YAbTaThl PEUICHMs 3aJa4yM, DKCIEPUMEHTA, HCCIEIO0BaHUS, IMPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (GOpMaT BBICTYIIJICHUS ¢ yUETOM 3a]1a4 IPEe3eHTAlMU U 0COOEHHOCTEN
ayJIUTOpHUH.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIE IeiicTBUS
Camoopranusauus:



COCTaBIJIATh ITUIAH, aJTOPUTM pEIICHHS 3a/a4d, BBIOMPATh CIIOCOO peIIeHHs ¢ y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapHUaHThI PEHICHUH ¢ y4ETOM HOBOM MH(POPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

BJIAJICTh HABBIKAMU ITO3HABATEIHLHON PEQIIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX IEHCTBUIN
U MBICIUTENBHBIX TIPOIECCOB, WX pPE3yIbTaTOB, BIAACTh CIOCOOAMU CaMOMPOBEPKH,
CaMOKOHTPOJIS MPOLIECCa U Pe3ybTaTa PEHICHUsI MAaTeMaTHUECKOW 3a]1auu;

MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TpPH PEHICHHH 3a/a4d, BHOCUTH
KOPPEKTHBBI B JICSITEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAMJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATa IIETTH U YCIOBUSAM, OOBSCHITH IPUYMHBI JOCTH)KCHUS
WIA HENOCTHKCHUS Ppe3yJlbTaTOB JESITCIbHOCTH, HAXOIUTh OIIMOKY, J1aBaTh OIEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl /1eSIT€JIbHOCTh:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHOH pabOTHI TpU
pemieHnH y4YeOHBIX 3a1ad, NPUHUMATH IIeJIb COBMECTHOH JEATEeIhHOCTH, IUIAHUPOBATH
OpraHu3allii0 COBMECTHON Pa0OTHI, paclpenesiaTh BUIbI padOT, JOrOBapUBaThCs, 00CYKIATh
MIPOILIeCC U PE3yNbTaT paboThl, 0000IIaTh MHEHHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPyNHOBBIX (hopMax paboThl (0OCYyXkIeHHS, OOMEH MHEHUN, «MO3TOBBIC
HITYPMBD» ¥ HHBIE), BBITOJHSITH CBOO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU
YJICHAMU KOMaHJbl, OIICHUBaTh KAayeCTBO CBOCTO BKJAJa B OOUIMI TPOMYKT MO KPUTEPHSIM,
c(OpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca o0yyaromuiicss HayquTCs:
CBOOOJHO OINEPUPOBAaTH OCHOBHBIMU IIOHATUSMHU CTEPEOMETPUM IpPU pEILIeHUH 3aJad U
IIPOBE/ICHUN MaTEMATUYECKUX PACCYKICHUM;
IIPUMEHATH aKCHOMBI CTEPEOMETPUN U CICACTBUS U3 HUX IIPU PEIICHUN T€OMETPUUYECKUX 3a/1ay;
KJIaCCU(UIIMPOBAaTh B3aUMHOE DACIOJIOKEHHE NPSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;
CBOOOJTHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKAY MPSMBIMU B
IIPOCTPAHCTBE, MEXY NMPSAMOU U MIOCKOCTHIO;
CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;
CBOOOJHO pacrno3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPAaHHUKOB (TMpU3Ma, IUpaMH/ia, IPSIMOYT OJIbHBIN
napasuienenunesn, Kyo);
KJIaccu(pUIUPOBaTh MHOTOI'PaHHHUKH, BEIOMPAs OCHOBAHUS JJIS KIacCU(PUKAINH;
CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYCHHEM MHOT'OI'PaHHUKOB IIOCKOCTBIO;
BBIMOJHATh MapajuleJIbHOE, IIEHTPAJIbHOE W OpPTOTOHAIbHOE NPOEKTUpOBaHUE G(uUryp Ha
IUIOCKOCTb, BBIIOJHATH N300paXkeHUs (PUTyp Ha MIOCKOCTH;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB PA3IMYHBIMU METOIAMH, BBINOJHATH (BBIHOCHBIE) IJIOCKUE
YepTeX M U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHHU3Y;
BBIUKCIISTH TUIOIIAIU TOBEPXHOCTENH MHOTOIPaHHHUKOB (MpU3Ma, MUpaMUa), TEOMETPUYECKUX Tell
C IpUMEHeHueM (HopMmy;
CBOOOJTHO OIEpPHPOBATH MOHATHUSAMH: CUMMETPHsS B IMPOCTPAHCTBE, LEHTP, OCb U IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MNIOCKOCTh CUMMETPUU (QUTYPBI;
CBOOOZHO OINEpPUPOBATh MOHSATUSMH, COOTBETCTBYIOIIMMHM BEKTOpaM U KOOpAMHATaM B
IIPOCTPAHCTBE;
BBITOJIHATH ICHCTBHS HAJl BEKTOPaMH;



pemiatb  3aJayd  Ha  JOKAa3aTelbCTBO MAaTeMaTHYECKMX OTHOIICHUM UM  HaxO0XJECHUE
F€OMETPUUYECKHUX BEJIMUMH, IPUMEHSSI U3BECTHBIE METObI IPU PEIICHUH MAaTEMAaTUYECKUX 3a/1a4
MOBBIIICHHOT'O U BHICOKOT'O YPOBHSI CJIO’KHOCTH;
MPUMEHSTh MPOCTEHIINE IPOrpaMMHBIE CPECTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI
P PELICHUU CTEPEOMETPUUYECKUX 3a]1ay;
U3BJIEKATh, MPEOOPa30BBIBATE M HMHTEPIPETUPOBATH HH(POPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, npeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKaX;
NPUMEHSTh TMOJYYCHHbIE 3HAHUS HA MPAKTHKE: CPaBHMBAThb M AaHAJIU3UPOBATh peEabHbBIE
CUTyallM¥, MPUMEHSITh HM3YYCHHBIC MOHSATHUA B MPOIECCE MOMCKA PEIICHUS] MaTeMaTH4YEeCKU
chopMyIMpOBaHHON MPOOIEMBbl, MOAEIUPOBATH pPEajbHbIE CHUTYal[Md Ha S3bIKE T€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETU C HMCIOJb30BAaHUEM T'€OMETPUUYECKHUX MOHSTHH M TEOpEM,
anmnapara ajireOphbl, pemarh MPaKTUYECKHUE 3a/1a4H, CBSI3aHHBIE C HAXO0XKJACHUEM [€OMETPHUUECKUX
BEJINYUH;
UMETh MPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BHTHUS TEOMETPUU KaK COCTaBHOW YaCTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K xoniy 11 kiacca o0yyaromuiicss HayquTCs:
CBOOOJIHO ONEPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMU C HUJUHIPUYECKOM, KOHHUYECKON U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI OTyUEHUST;
OTIepUPOBATH MOHATHIMH, CBSI3aHHBIMH C TE€JIaMH BpAlllEHUS: HWIMHIPOM, KOHYCOM, cepoil u
1apom;
pacro3HaBaTth Tela BpaleHus (HUIMHIP, KOHYC, cepa U map) U 00bACHATH CIIOCOOBI MOJTy4eHUs
TEJ BpallleHHUS;
KJIacCU(UITUPOBATh B3aUMHOE PACIIOIOKEHHUE CPEePhI U TNIOCKOCTH;
BBIUMCIISATh BEIMYMHBI 3JICMECHTOB MHOTOIPDAaHHUKOB M TEJ BpalleHUs, OOBEMBI H IUIOIIATH
MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJI BPAIlleHHU s, TEOMETPUYECKUX TeJ C TPUMEHEHUEM (POpMYI;
CBOOOZHO OMNEpPUpPOBaTh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAIUSMHU TeJd BpalleHUs U
MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIIMCAHHBIA B cepy M ONMCAHHBIA OKOJO cheprl, chepa,
BIMCAHHAs! B MHOTOI'PAHHMK WJIM TEJIO BPAlllCHMUS;
BBIUHCIISATH COOTHOIICHHS MEXY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMHU MOI0OHBIX TeET,
n300paxarh u3ydaeMble (UTYPHI, BBIOMHATH (BBIHOCHBIE) IJIOCKHE YEpPTEKH U3 PUCYHKOB
MPOCTHIX O0OBEMHBIX QPUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TeI BPAICHUS;
U3BIIEKAaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HHQPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETpUUYECKHUX (PUTypax, MPEACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;
CBOOOJIHO OTIEpPUPOBATH TOHSATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHSITH OTI€paIliy HaJl BEKTOPAMH;
3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHUCTEME KOOpMHAT;
peniaTh T€OMETPUYECKHE 3aJa4l Ha BBIYMCIICHHE YTIJIOB MEXAY MPSMBIMA M TUIOCKOCTSMH,
BBIYMCIICHHE PACCTOSHUM OT TOYKH [0 IUJIOCKOCTH, B LIE€JIOM, Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOJIa MPU PEIICHUH;
CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C JBM)KEHHUEM B IPOCTPAHCTBE, 3HATh CBONCTBA
JBHKCHU;
BBHITIOJHATh M300pa’KeHUsT MHOTOTPAHHHMKOB U TeNl BpallleHUs TpHU MapajuielbHOM IepeHoce,
LHEHTPAIbHOM CHUMMETPUH, 3€PKaJIbHOM CHUMMETPUH, TNPU TOBOPOTE BOKPYr MPSMOH,
npeoOpa3oBaHusl OI00MS;
CTPOUTHh CEUYEHHUS MHOTOTPAHHMKOB W TEJ BpAIICHHS: CEUYCHMs] HWIWHApA (TapayielbHO W
NEePHEHANKYISIPHO OCH), CEUYECHMs] KOHyca (TapajijielbHble OCHOBAaHUIO W IPOXOMSIIHUE Yepe3
BEpILKHY), CEUECHHUS 11apa;
UCIIOJIb30BAaTh  METOJbl IOCTPOCHUS CEUYEHUH: METOJl CJIE0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEN MIIOCKOCTH;



JI0OKa3bIBaTh FT€OMETPUYECKUE YTBEPIKICHUS,

IPUMEHSATh FeOMeTprUUecKue (PaKThI U1 PELIEHUs CTEPEOMETPUUECKUX 3a/1a4, IPEANOIaratox
HECKOJIbKO IIaroB PEIICHHs, €CIIU YCIIOBHSI IPUMEHEHU 3a/1aHbl B SIBHOM M HESIBHOU (hopMme;
pemiatb  3aJadyd  HAa  JOKA3aTeIbCTBO  MAaTEMaTUYECKUX OTHOLICHMM UM HAaXO0XJICHHE
TEOMETPUUYECKUX BEJINYUH;

IIPUMEHATH IPOTPAMMHBIE CPEICTBA U NIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPU PEILICHUN
CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATH IIO0JIyYCHHBIC 3HAHUsA Ha IIPAaKTUKE: CpPaBHHUBATh, AHAJIU3UPOBaTh M OLICHUBATh
pEallbHBIC CUTYAllMH, IPUMEHATH U3Y4YECHHBIE ITOHATHUSA, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA
peLIeHUsT MaTeMaTH4eCKu C(HOPMYTHUPOBAHHON MPOOJIEMBI, MOJECTUPOBATh pealbHbIE CUTYallUuu
Ha SI3bIKE€ T€OMETPUHU, UCCIIEJOBATH ITIOCTPOCHHBIE MOJIENH C UCIOJb30BAHUEM I'€OMETPHUECKUX
NOHATUI H TeopeM, ammapara anreOpbl, pemaTh MPaKTHYECKUEe 3a/Ja4H, CBA3aHHBIE C
HaXO0XICHUEM IT'€OMETPUYECKUX BEIINYMH;

UMETh Mpe/CTaBIeHUs] 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM KaK COCTaBHOM 4YacTu
dbyHaamMeHnTa pa3BUTHs TEXHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE

Ne (uudpossbie)

HaumeHoBaHue pa3jiejioB H TeM NPOrpaMMbl KosmmuecTBo
n/n o0pa3oBaTe/ibHbIE

4acoB
pecypcsbl

1 BBenenne B cTepeoMeTpuio 23
2 B3anMHOe pacnonokeHue npsmsIx B 5

IIPOCTPAHCTBE
3 [TapanenbHOCTh NPSMBIX U IUIOCKOCTEH B 5

MIPOCTPAHCTBE
4 [leprieHANKYIAPHOCTD MPSIMBIX U TIOCKOCTEH B o5

MIPOCTPAHCTBE
5 VYribl U paccTosTHUS 16
6 MHororpaHHuKu 7
7 BekTopsl B IpOCTpaHCTBE 12
3 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 5

3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
11 KJIACC

DJIEeKTPOHHbIE

Ne (uudpossbie)

HaumeHoBaHue pa3iejioB U TeM IPOrpPaMMbl KosmmuecTBo
n/n o0pa3oBaTe/bHbBIE

4acoB
pecypcsl

1 AHanuTHuecKas reoMeTpHst 15
2 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aus 15

3HAHUM
3 O6BEM MHOTOrpaHHUKA 17
4 Tena BpameHus 24




S) [Tno1maay moBepXHOCTH U 00BEMBI KPYTIIBIX TEJ 9

6 JIBrKeHust S)

7 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs 17

3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

IHOYPOYHOE IIVNIAHUPOBAHHUE

10 KJIACC

JJIeKTPOHHbIE
New/nm  Tema ypoka Koumuec uugposbie
TBO oOpa3oBaTe/ibHbIE
4acoB pecypchl

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE

1 MJIOCKOCTH, IMapajlIeIIbHBIX MPSMBIX (OTPE3KOB), 1
CepeIMHBI OTpE3Ka
[ToHsATHS cTepeoMeTpHUH: TOUKA, NpsiMast, INIOCKOCTb,

2 npoctpancTtBo. OCHOBHBIEC IPaBUiIa N300paKeHNS Ha 1
PHUCYHKE IIJIOCKOCTH, MapajuIeIbHbIX IPSIMbIX
(0Tpe3KoB), cepeAMHBI OTPE3Ka
[onsaTus: mepecekarommecs MmIOCKOCTH,

3 nepeceKaroluecs npsimast ¥ II0CKOCTh; 1
HOJTYIIPOCTPAHCTBO
[onsaTus: mepecekaromumecs MmIOCKOCTH,

4 nepeceKaroIuecs npsimast ¥ II0CKOCTh; 1
MOJTYIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE MPOCTEUIINX

5 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX 1
00BEKTOB
MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX

6 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX 1
00BeKTOB. BXoHast KOHTpOJIBHAS paboTa

7 AKCHOMBI CTEPEOMETPHHU U TIEPBBIE CIIEACTBUS U3 1
HUX

8 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICACTBUS U3 1
HUX
AKCHOMBI CTEPEOMETPHHU U TIEPBBIE CIIEACTBUS U3

9 HuX. CriocoObl 3a1aHus NPSIMBIX U MIJIOCKOCTEN B 1
npoctpaHcTBe. O003HAYSHHS MPSIMBIX M IJIOCKOCTEH
N3ob6pakenue ceueHnit mupamMusl, Kyoa v IpU3Msl,
KOTOpBIE TPOXOJIST uepe3 ux péopa. M3obpaxenune

10 NepPECEYEHM s MOITYYEHHBIX IIJIOCKOCTEN. 1
PackpammBanre NOCTPOCHHBIX CEUCHHI Pa3HBIMH
[[BETaMHU

11 N3ob6pakenue ceueHuit mupamMmusl, Kyoa v IpU3Msl, 1

KOTOpBIE TPOXOISIT uepe3 ux péopa. M3obpaxenune




MEpCCCUCHUS MOJTYYCHHBIX MIOCKOCTEH.
PackpammBanue NoCTPOEHHBIX CEYEHUN Pa3HBIMU
oBEeTaMun

12

N300paxkenue ceueHuil nupamuibl, Kyoa v Ipu3Msl,
KOTOpbIE NIPOXOAT yepe3 ux pédpa. M3o0paxenue
IIEpPECEUCHM S MOTYUEHHBIX IIJIOCKOCTEH.
PackpamBanue NOCTPOEHHBIX CEUCHUH Pa3HBIMU
OBE€TaMH

13

N300paxkenue ceueHuil nupamuabl, Kyoa v Ipu3Msl,
KOTOpBIE TPOXOAT yepe3 ux pédpa. M3o0paxenue
IepPECEYCHMS MOTYUEHHBIX IIJIOCKOCTEH.
PackpamBanue NOCTPOSHHBIX CEYEHUH Pa3HBIMU
OBE€TaMH

14
15

Merton ciaeoB AJisl HOCTPOCHUS CEUYECHUM

Merton ciefoB aJist HoCcTpoeHus: ceuenuil. CBoiicTBa
IIEPECEUECHNM NPAMBIX U INIOCKOCTEN

16

17

18

19

Merton cnenoB aiis noctTpoenus ceuenuid. CBoiicTBa
NepecedeHH MPSMBIX U IITOCKOCTEN

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém
ToukaM Ha pEOpax. Co3maHne BHIHOCHBIX YEPTEkKEN U
3alUCh 1IaroB MOCTPOEHUS

[Toctpoenue ceuenuii B nupamue, Kyoe 1o Tpém
ToukaM Ha pEOpax. Co3maHue BEHIHOCHBIX YePTEKEN 1
3alKCh IAroB IOCTPOCHUS

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3zaHne BEIHOCHBIX YepTexel u
3aMnMch AroB NOCTPOEHUS

20

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3jaHne BBIHOCHBIX YepTexel u
3aMMch MIaroB NOCTPOEHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
MPOMOPLUOHANBHBIX 0Tpe3kax. [logobue
TPEYTOJILHUKOB

22

IToBTOpenue nnanumerpun: Teopema Menenas.
Pacuetsl B ceueHMsIX Ha BBIHOCHBIX YEPTEkKAX.
Hcropus pasBUTHS INIAHUMETPUN U CTEPEOMETPUU

23

24

25

KonTpoabHas pabora "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

Bzanmuoe PACIIOJIIOKCHHUEC MTPAMBIX B ITPOCTPAHCTBE.
CerH_II/IBaIOH_II/ICCH MMpsAMBIC. HpI/I3HaKI/I
CKpCIIUBAOINXCA IIPAMBIX. HapannenLHLIe IIpsAMBIC
B IIPOCTPAHCTBC

TeopeMa 0 CyIIeCTBOBAHUM U €IMHCTBEHHOCTH
IPSAMOM NapAJIEIbHOW JAaHHON NPSIMOH,
MPOXO/SIIEH yepe3 TOUKY MPOCTPAHCTBA U HE
JieXalen Ha TaHHOW npsiMoi. JleMMa o mepecedyeHnun
napajuieIbHbIX MPSMBIX IJTIOCKOCTHIO




26

[TapamiensHOCTB TpeX MpsAMBIX. Teopema o TpEx
napauIeIbHBIX NPAMBIX. Teopema o
CKPELIUBAIOIIMXCS NPSIMBIX

27

28

[TapannensHoe npoekTupoBanre. OCHOBHbBIE
CBOMWCTBA MapauIeIbHOIO IPOEKTUPOBAHMUSL.
N3ob6pakenue pa3Hbix Guryp B nmapamieibHOMN
HPOEKIUH

IlenTpanpHas npoekuus. Yroi ¢ COHalpaBiIeHHbIMU
CTOpPOHAMHU. YTOJ MEXAY IPSIMBIMU

29

30

3amauu Ha JOKa3aTelIbCTBO U HCCIIEI0BaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSMBIX B
IPOCTPAHCTBE

[ToHsATHSA: MapauIeTbHOCTh MIPSAMOM M INIOCKOCTH B
npoctpancTse. [Ipu3Hak napaiienbHOCTH NPSAMON U
mrockocT. CBOMCTBA MApaICIbHOCTH MPAMOUN 1
INIOCKOCTH

31

I'eomeTpuueckue 3a1aun Ha BBIYUCIIEHUE U
JI0KA3aTeNIbCTBO, CBA3AHHBIE C MAPAIIIETbHOCTHIO
MPSMBIX U IFIOCKOCTEN B IPOCTPAHCTBE

32

ITocTpoenue cedeHus, MPOXOIALIETO YEPE3 NJAHHYIO
IPSIMYIO Ha YEPTEXKE U NapauIeIbHOrO Ipyron
npsiMoil. Pacu€r oTHOIIEHHI

33

[TapamienpHas npoeKLysl, IPUMEHEHUE IS
HOCTPOEHHSI CEUSHNH Ky0a U Mmapaiesenumnesa.
CaolicTBa napasuieienunea 1 mpu3Mbl

34

[TapannensHbie 10cKOCTH. [Ipu3Haku
NapauIeJIbHOCTU JBYX IIOCKOCTEN

35

36

Teopema 0 mapaieIbHOCTH U €AUHCTBEHHOCTH
MJIOCKOCTH, MPOXOSIIEH Yepe3 TOUKY, He
MPUHAISKAITYIO TaHHOU IJTIOCKOCTH M CIICJICTBUS U3
Hee

CBolicTBa napajuIeabHbIX TNIOCKOCTEN: O
[apaJUIEIbHOCTH NPSMBIX IIEPECEUEHHUS ITPU
MIEPECCUCHNH IBYX MapalICNIbHBIX IUIOCKOCTEN
TpeThen

37

38
39

40

CaolicTBa napauieabHbIX MIIOCKOCTEN: 00 OTpe3Kax
NapaJuIEIbHBIX TIPSAMBIX, 3AKJIFOUYEHHBIX MEXY
napajiCJIbHBIMU IJIIOCKOCTAMU, O ICPECCUCHU U
IPSIMOM € IBYMS IapaJuIEIbHBIMU IIJIOCKOCTSMU

IToBTopenue: Teopema [Tudaropa Ha mIocKOCTH
[ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBLHOTO
TpPEYrojabHUKa

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajenenunena

41

Brruucnenue aMH OTpE3KOB B Ky0Oe 1
MPSIMOYTOJILHOM Tapajieenurne/e




[IeprieHIUKyYISAPHOCTD NPSMOMN U IIJIOCKOCTH.

42 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMOU U 1
IJIOCKOCTH
[IeprieHAUKYIAPHOCTD NPSAMOM U IIJIOCKOCTH.

43 [Tpu3Hak nepneHAUKYIIPHOCTH IPSIMOU U 1
IJIOCKOCTH
Teopema 0 CylIECTBOBAHUM U €AMHCTBEHHOCTH

44 MIPSIMOH, MPOXOIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U 1
NEPIEHIUKYJISIPHON K INIOCKOCTU

45 [TnockocTy U NEpreHANKYIIIpHbIE UM IPSMBIE B 1
MHOTOI'paHHHKaX

16 [TnockocTH U epHeHANKYISIPHBIC UM MIPSIMbIC B 1
MHOI'OI'paHHHKaX

47 [Tepnennukyinsp u HaknoHHast. [Toctpoenue 1
NEepIEHINKYIISIpa U3 TOYKU Ha MPSIMYIO

48 [lepnennukynsp u HaknoHHas. [loctpoenue 1
HEepIEeHINKYIIpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHAnKyIspax (mpsmas u 1
oOpatHasi)

50 Teopema o Tpéx neprneHaAnKyspax (mpsmas u 1
oOpatHasi)

o1 Yroa Mexy CKpelMBaroMMKCS IPSIMbIMU 1

59 [Touck neprneHauKyIIpHBIX MPAMBIX € OMOIIBIO 1
HEepIEHIUKYIISPHBIX INIOCKOCTEH

53 OpTOroHanbHO€ MPOEKTUPOBAHUE 1

54 [TocTpoenue ceuenuii Kyoa, mpU3MBl, nPaBI/IJILHoﬁ 1
IIUPAMHU/JIBI C TOMOUIbIO OPTOTOHAJIBHON MTPOEKIIMU

55 [TocTpoenue ceuenuii kyba, MpU3Msl, HPaBHHBHOﬁ 1
OUPaMU/IbI ¢ TOMOIIBI0 OPTOTOHAIBHON MPOEKIIUU
CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 iockocTH. [Imockoctu cummerpuil B 1
MHOTOT'paHHHKaX

57 [Ipu3Hak nepneHaAuKyJIApHOCTH IPSIMOU U 1
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHUH

58 IIpaBunpHBIE MHOTOTpaHHUKU. Pacy€r paccTrostHui 1
OT TOYKH JI0 MJIOCKOCTHU

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacy€r paccTossHui 1
OT TOYKH JI0 IIJIOCKOCTH

60 CriocoObl ONyCTHTh NEPHEHAMKYIAPbL: CHMMETPHS, 1
CABUT TOUYKH I10 MapaJIEIbHON NPIMOI

61 Cnasur no Huenapannenbﬂoﬁ npsMOii, U3MEHEHHE 1
paccTosiHul

62 KonTponbhas pabota "B3anmHoe pacroyioxxeHue 1

MPSIMBIX U MIJIOCKOCTEH B mpocTpaHCcTBE"




HOBTOpeHI/IeZ Yroji MCKAYy MpsIMbIMHA Ha IIJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIBHUKE, 1
TeopeMa KOCUHYCOB

64 [ToBTOpEeHME: Yyroy MeXIy CKpEIUBaIOIUMUCS 1
MPSMBIMH B IPOCTPAHCTBE

65 ['eomeTpuyeckre METOAbI BEIYMCICHUS YTJIa MEXIY 1
MPSIMBIMU B MHOTOT'PAaHHHUKAX

66 JByrpanubiii yroj. CBONCTBO JTUHEHHBIX YIJIOB 1
JIBYTPAHHOIO yTIJia

67 [lepnennukynspHble naockoctu. CBOMCTBA B3aUMHO 1
MEePIECHINKYJISIPHBIX IIOCKOCTEHN
[Ipr3Hak nepneHIuKyJIIpHOCTH TIIOCKOCTEN;

68 TeopeMa O MPSIMOU TIEPECEUCHHMSI IBYX MIIOCKOCTEH 1
MEePIECHANKYJISIPHBIX TPEThEH MIIOCKOCTH

69 IIp%MoyTonLHLﬁinapanneﬂennnen;Ky6;H3MepeHHﬂ, 1
CBOMCTBA MPSIMOYTOJILHOTO MapasuielieIuIe ia

70 TbOpeMa()HHaFOHwHIHpﬂMoyTOHLHQTO 1
napasuiesienuIie/ia v cleCTBUE U3 Hee
CrepeomeTpryuecKue 1 MPUKIaIHbIC 33/1a4H,

71 CBSI3aHHBIE CO B3aMMHBIM PAaCIOJI0KEHUEM MPAMBIX U 1
INIOCKOCTH
[ToBTOpEeHME: CKpENTMBAIOIIUECS MTPSMBIE,

72 napajuieIbHbIC INTIOCKOCTH B CTAaHIAPTHBIX 1
MHOTOI'PaHHHUKAX
[Tapa napasnenbHBIX MIIOCKOCTEH HA

73 CKPELIMBAIOIIMNXCS MPSAMBIX, PACCTOSIHUE MEXKTY 1
CKPEIIUBAIOIIMMUCS TIPSIMBIMH B TIPOCTHIX
CUTYaIUAX

74 PaCCTQ?HHe(YFTOHKH)K)HHOCKOCTH,paCCTOHHHe(HT 1
MIPSIMO# /10 TIJIOCKOCTH
Brluncnenue paccTosHUN MEXTY

75 CKPEIIHBAIOIIUMHUCS MIPSMBIMU C IIOMOILBIO 1
MEePIEHANKYJISIPHON TIIIOCKOCTH
TpéxrpaHHslil yroi, HEpaBEHCTBA M1 TPEXTPaHHBIX

76 yrioB. Teopema [ludaropa, TeopeMbl KOCUHYCOB U 1
CHHYCOB JUIA TPEXTPAHHOTO yIiia

77 DneMeHTHI ChepUIeCcKOil TeOMETPUH: Te0Ie3HUECKUe 1
JIMHAH Ha 3eMiie

78 KontponbHas padota "Yrisl u pacctossaus" 1

79 CHCTeMaT?SaHHﬂ3HaHHﬁ'TAHOFOFpaHHHKIIeFO 1
DJIEMCHTEI

80 [Tupamuna. Bunel nupamun. [IpaBunbsHas nupamuaa 1

81 [Ipusma. [Ipsimas u HaknoHHas npusMsl. [IpaBuibHas 1
pu3Ma

82 [Ipssmoit napaienenunes, NpsMOyroabHbINA 1

napajuiesenumnes, Kyo




83 Beinykible MHOrorpanHuku. Teopema Oiepa 1
84 Boinykibie MHOrorpanHuku. Teopema Jinepa. 1
[TpaBuiIbHBIE U TIOJTYIPABUIBHBIE MHOTOTPAaHHUKH
85 KoHnTtposnbHas pabora "MHororpaHHuku" 1
86 [ToHsATHE BEKTOpA HA IJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOPOB 1
88 Pa3zHoCTh BEKTOpOB 1
89 [IpaBwuiio mapannenenunena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
91 Paznoxenue BEKTOpa 110 0a3ucy TpEéx BEKTOPOB, HE 1

JIKAIIUX B OJTHOM TUIOCKOCTH
92 CkayisipHO€ MTPOU3BEICHUE 1
93 Brruncnenue yriia Mex 1y BEKTOpaMu B 1

IPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O06001IeHre U cUCTeMaTH3alus 3HAHUN 1
99 O06001IeHre U cUCTEeMaTH3alus 3HAHUN 1
100 Hrorosast KOHTpOJIbHAS paboTa 1
101 Hroroas kouTpoapHas pabora 1
102 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIIACC

DJIeKTPOHHbIE
Ne Tema ypoka Kosun4yecTBo HHppoBbIe
n/n oOpa3oBaTe/ibHbIE
4acoB
pecypcsl

1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa Ha 1
IJIOCKOCTH M B IpOCTpaHcTBe"

2 [ToBTOopenue Tembl "CkansipHoe IpoU3BEACHUE 1
BEKTOpOB"

3 [ToBTOpenue Temsl "Bbrunciienne yria Mexay 1
BEKTOpaMHU B IPOCTPAHCTBE"

4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH, 1
poXoJsliel uepes 1Be TOUKu"

5 VYpaBHEHHE IJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IIJIOCKOCTH B OTPE3Kax
VYpaBHEHUE MJIOCKOCTH, HOPMaJlb, ypaBHEHUE

6 IJIOCKOCTH B OTpe3Kax. BxoaHast KOHTpoabHas 1
paborta

7 BexropHoe nmpousBeieHne 1

8 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIpOrpaMMHUpPOBaHUE

9 JInHelHbIE HEPABEHCTBA, JIMHEINHOE 1
MpOrpaMMHUpPOBaHUE

10 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1
MPSIMBIMU B MHOTOIPAHHHUKAX

11 AHaNUTUYECKUE METObI Pacu€Ta yriia Mexiay 1
TIJIOCKOCTSIMH B MHOTOTPaHHUKAX

12 ®dopmysa pacCTOSHUS OT TOUKH JI0 TJIOCKOCTHU B 1
KOOPJIMHATAX

13 Haxoxnenne paccTosiHUi OT TOUKHU 10 TIOCKOCTH B 1
KyOe

14 Haxon(z[eHI/Ee PAcCTOSIHUM OT TOYKH JO MIOCKOCTH B 1
MPaBUIILHON TUPAMUJIC

15 KonTponbHas pabota "Ananuruueckas reometpus” 1

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHBIE 1
MHOT'OTPaHHUKH

17 CeueHurst MHOTOTPAaHHUKOB: METOJ] CJIEJIOB 1

18 CeueHurst MHOTOTPAaHHUKOB: CTaHIapTHBIE § 1
MIJIOCKOCTH, MIEPECEYEHUs MPSMBIX U MJIOCKOCTEHN

19 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH: 1
napauiesIbHbIe CEYeHHUS

20 HapannenBvHHe NPSAAMBIE U TUIOCKOCTHU: PaCUYET 1
OTHOLIEHUH

21 [TapannenbHble NPSIMbIE U MIIIOCKOCTH: YIIIBI MEXIY 1

CKpCHIMBAOIIUMHUCS ITPAMBIMHA




[IepneHquKyIsIpHBIE IPSAMBIE U INIOCKOCTH:

22 CTaHJapTHBIC Tapbl MEPIEHANKYISIPHBIX TUIOCKOCTEH
Y TIPSIMBIX, CHMMETPUU MHOTOTPAHHHUKOB

23 [leprieHIUKYISIpHBIC IPSAMBIC U TUIOCKOCTH: TeOpeMa
0 TpeX MEPICHIUKYIIIpax

24 [leprieHIUKYISIPHBIC TIPSIMBIC U TUIOCKOCTH
BBIYMCIICHHS JUTMH B MHOTOTpaHHUKAX

o5 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIbHHUKOB,
(hOpMyIIBI IS TUTOINAJECH, COOOpasKeHHUs TT0100US

26 [ToBTOpEHME: MIIOIMIAN MHOTOYTOJILHUKOB,
(hopMyIIBI IS TUTOIAACH, COOOpaKEHUS MOA00Us

97 [ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(hOpMYyIIBI IS TUTOIIAJICH, COOOpasKEHHUS TI0100US
[Tnomaau ceveHnii MHOTOTPAHHUKOB: TUTOIATN

28 IIOBEPXHOCTEN, pa3pe3aHus Ha YacTU, COOOPaKEHUS

b 9

noxoous
[Tnomanu ceveHnii MHOTOTPAaHHUKOB: TUTOIIIA U

29 IIOBEPXHOCTEN, pa3pe3aHus Ha YaCTU, COOOPaKEHU

b 9

noxoous

30 Kontponbnas padota "IloBropenue:
MHOT'OTPaHHUKH, CEYECHUSI MHOTOI'PAaHHUKOB"

31 O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napajuieNenuneaa

30 3amaun 00 yABOEHHH Ky0a, 0 KBaJpaType Kyoa; o
TPUCEKITUH yTiia

33 CrepeoMeTpHUecKre 3a]a4d, CBI3aHHBIE ¢ 00bEMOM
MPSIMOYTOJIBHOTO TIapaJuieNienumneia

34 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C BBIYMCICHUEM
00BEMa MPSAMOYTOITLHOTO MapalielieuIeaa

35 O0BEM npsiMOit TPU3MBI

36 CrepeoMeTpUyeCKre 3a]]a4, CBS3aHHBIE C
BBIYHCIICHHEM 00bEMOB TIPSIMOH TIPU3MBI

37 [Ipuknagueie 3a1a4n, CBSI3aHHBIE C O0BEMOM MPSIMOMA
MIPU3MBI
Brruncienue 006EMOB TEN ¢ ITOMOILBIO

38 onpeaenéaHoro uaTerpaia. O0bEM HaKIIOHHON
MIPU3MBI

39 Brruncienue 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro naTerpaita. O0bEéM MupaMu bl

40 dopmyna 00béMa mupamuibl. OTHOIIEHUE 00HEMOB
MUPaMU/I C OOIITUM yTIIOM

a1 ®opmyna 06béMa nupamuibl. OTHOIIEHHE 00HEMOB
MUPaMH]I C OOIIHUM yTIIOM

42 CrepeoMeTpHUueCcKre 3a7a9u, CBI3aHHBIE C

00BbEMaMH HAKJIIOHHOW MTPU3MBI




CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C

43 e
0o0BbEMaMH MUPaAMUIbI

44 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBsi3aHHBIE ¢ 00BEMOM HAKIIOHHOM MPU3MBI

45 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienue paccTosIHUS 110
IJIOCKOCTH

47 Kontposbnas padora "O0bEM MHOTOrpaHHHUKA"

48 HI/IJ‘II/IHI[pI/I‘ICCKafI MOBEPXHOCTh, 00pa3yrolue
WINHAPUYECKON MOBEPXHOCTH

49 Humuaap. [pssmoit kpyroout munuuap. 1lnomans
MTOBEPXHOCTH IIMIIMHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroIiue
KOHUYECKOW moBepXxHOocTH. KoHyc

51 Ceuenune KOHyca MJIOCKOCTHIO, APATIIETHLHOM
IJIOCKOCTH OCHOBAaHUS

50 YceIIFHHLIfI KoHyc. 300paxeHne KOHycoB U
yCEUEHHBIX KOHYCOB

53 [Tnomaas 60KO0BOM MOBEPXHOCTHU U MOJHOMN
MIOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MOBEPXHOCTU KOHYCa
CrepeoMeTpryecKue 3aJjaui Ha JOKa3aTelbCTBO U

55 BBIYHUCIICHHE, IOCTPOCHUEM CEUCHUN IUITUHIPA,
KOHYyca
CrepeoMeTpHuuecKre 3aJaui Ha J0Ka3aTeIbCTBO U

56 BBIUHCIIEHHUE, TOCTPOCHUEM CEYSHUH IIMIINHpa,
KOHYyca

57 [TpuknagHelie 3a1a4n, CBSI3aHHBIE C [IUIMHIPOM

58 [TpuknagHbIe 33129, CBSI3aHHBIE C IIAITMHIPOM

59 Cdepa u map
[lepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdeps! mockoctsto. Bua n
n300paxkeHue mapa
[lepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdeps mockoctsto. Bua n
n300paxkeHue mapa

62 VYpaBuenue coepsl. [Tnomans cheps! u e€ yacreit

63 Cummerpus chepsl u mapa
CrepeoMeTpruyecKHe 3aJjaui Ha JOKa3aTelbCTBO U

64 BBIUHCIICHHE, CBA3aHHbIE CO CEPOi U 1IapoM,
MIOCTPOCHHEM UX CEUEHHH MIOCKOCTBIO
CrepeoMeTpruyecKHe 3aJjaui Ha JOKa3aTelbCTBO U

65 BBIYHCIICHHE, CBsI3aHHBIE CO cpepoii u mapom,

IMOCTPOCHUCM UX CEYCHMI MIOCKOCThIO




[TpuknanHblie 3a1a4m, CBsI3aHHBIC CO chepoii u

66 1
11apOM

67 [ToBTOpEHUE: OKPY>KHOCTh Ha MJIOCKOCTH, 1
BBIUUCIICHUS B OKPY>)KHOCTH, CTaHAAPTHBIE 110100

68 Paznuunble KoMOMHALMY TEJ BpAIlEHUs U 1
MHOTOI'PaHHHKOB

69 3amauun no Teme "Tena ¥ MOBEpXHOCTH BpaleHus" 1

70 3anauu o Teme "Tena U NOBEPXHOCTH BpalieHUs" 1

71 KOHTponLI;IasI pabota "Tena U MOBEPXHOCTH 1
BpaLCHUS

79 O6bem uuHapa. Teopema 06 00bEME PSIMOTO 1
WIMHAPA

73 Brrauciienne 06EMOB Tell C TOMOIIBIO 1
ornpenenéHHoro unrerpana. O0sEM KoHyca

74 [Inouraayu 60KOBOM M MOJHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpuyecKue 3ajjauu, CBI3aHHBIE C 1
BbIUUCIIEHMEM 00BEMOB IIMIIMH/IPA, KOHYCa

76 HpI/IKJ'Ia,I[HBIeUBa,Ha"l'I/I o TeMe "OOBEMBI U ILIOIAIU 1
MIOBEPXHOCTEH Tel
OO0BéM mapa u mapoBoro cexropa. Teopema 00
o0béme mapa. [Imomans chepsr.

77 CrepeomeTpHuuecKue 3a1a4u, CBsI3aHHbBIE C 1
BbIUUCIIEHMEM 00BEMOB 111apa, IAPOBOrO CErMEHTa U
IIapOBOTO CEKTOPa
[Tpuknagueie 3agaun no Teme "OOBEMEBI TEN",

78 CBsI3aHHBIE ¢ 00BEMOM I1apa U MJIO0MIAIbI0 CPEpHI. 1
CooTHOIIeHNsT MEXKIY TUIOMAISIMU TIOBEPXHOCTEH 1
00bEMaMU MOI00HBIX TeT
[TonoOHebIe Tena B mpocTpancTse. M3MeHeHne

79 o0béMa npu nogooun. CtepeoMeTpruyeckue 3aau, 1
CBSI3aHHBIE C BHIYUCIICHUEM 00BbEMOB TEN U
IUI0IIaJIel MoBepXHOCTEN

80 KonTtponbHast padorta "[10111a11 MoBEpXHOCTH U 1
00BEMBI KPYTIIBIX TET"

81 JIBmxenust npoctpancTa. OtoOpaskenus. JBuxeHus 1
U paBeHCTBO puryp. O0mue cBOHCTBa IBMKEHU I
Bupl 1BukeHuUil: napajuiesbHbIN NEPEHOC,

82 LEHTpaJIbHasi CUMMETPHS, 3€pKaJIbHasi CUMMETPUS, 1
MOBOPOT BOKPYT MPSIMOI

83 ITpeoOpaszoBanus nogodus. [psamas u chepa Ditnepa 1

84 ['eomeTprueckue 3a1a4n Ha IPUMEHEHNE JBUKEHUS 1

85 KonTponbhas pabota "BekTops! B mpocTpancTse” 1
O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB

86 kypca reomerpun 10—11 xnaccoB, cucremaruszanus 1

3HaHuil: "[lapaiyienbHOCTh MPSIMBIX U TJIOCKOCTEN B
nmpocTpaHcTae”




87

O6o6matomee mopropenue 11 moHSITHII U METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3HaHui: "BekTopsl B npocTpaHcTBE"

88

O6o6matomee mopropenue 11 moHSITHII U METOJIOB
Kypca reometrpun 10—11 knaccoB, cucremaTusanus
3HaHuil: "BekTopsl B mpocTpancTse"

89

90

91

O6o6maromee moBTopeHue 11 MOHITHIT 1 METOIOB
kypca reomerpun 10—11 xnaccoB, cucremarusanus
3HaHui: "O0beM MHOTOrpaHHUKA"

O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
kypca reomerpun 10—11 knaccoB, cucremarusanus
3HaHui: "O0beM MHOTOrpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1 METOIOB
Kkypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHui: "[l1omanyu moBepxXHOCTH U 0OBEMBI
KpyIribIX Ten"

92

93
94

O6o6maromee mopropenue 11 MoHSITHIA U METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHui: "[lo1many NoBEpXHOCTH U 0OBEMBI
KpyrJbix Ten"

HroroBas koHTpoJIbHAs paboTa

HToroasi KOHTpOJIbHAS paboTa

95

[ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIINS 3HAHUM

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBKOTEPHBIX TEXHOJIOTUI

100

101

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCHHBIX NMHXXCHCPHBIX U
KOMIIBKOTCPHBIX TEXHOJIOTUH

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUUN KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCHHEBIX WHXCHCPHBIX U
KOMIIbKOTCPHBIX TEXHOJIOTUH

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUU KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCHHBIX MHXXCHCPHBIX U
KOMIIBKOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102




