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HOACHUTEJIBHAS 3AIIMCKA

I'eomerpust sBiseTcs OJHMM H3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0pazoBaHMsl, TaKk Kak 00eCIieYMBaeT BO3MOXXHOCTh U3YUCHHUS JUCIUILINH €CTECTBEHHO-HAYYHOU
HaIPaBJIIEHHOCTH M MPEAMETOB I'yMAaHUTAapHOro Hukia. IIocKoJabKy JIOrMueckoe MbILIUIEHUE,
dopmupyemMoe TpU  HM3yYCHHH OOYYaAIOMIMMHUCS TIOHATHUMHBIX OCHOB TEOMETPHUH, NpHU
JI0Ka3aTeIbCTBE TEOPEM U IOCTPOCHUM LENOYKU JIOTMUECKUX YTBEP)KICHHM IpH pelieHuu
F€OMETPUYECKUX 3aJla4y, YMEHHE BBIJBUIaTh M OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
HCIOJIb3YIOTCS NP PEIICHUH 33]a4 €CTECTBEHHO-HAayYHOTO IMKJa, B YACTHOCTU (PU3UUYECKUX
3ajad.

ens ocBoeHus: mporpamMmbl yueOHOro kypca «l'eoMerpusi» Ha YriiyOJEHHOM ypOBHE —
pa3BUTHE WHIMBUAYAIbHBIX CIIOCOOHOCTEH, OOyYaromMXcsi NpU H3YYEHUH TE€OMETPHUM, Kak
cocTaBistouleil mpeaMmeTHoM oOmactu «MaremaTuka U MHQPOpMaTHKa» uepe3 obecrneueHue
BO3MOXXHOCTU TMPHOOPETEHUs M HUCIOJIb30BaHUS Oojee IIyOOKHX TeOMETPHUYECKUX 3HAHUM U
NEeUCTBUM, cHelM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX I YCHEIIHOIO NMpOQecCHOHAIBHOIO
o0Opa3oBaHMsl, CBSI3aHHOIO C UCIOJIb30BAaHUEM MATEMATHKU.

[IpropuTeTHBIMU 3a/1a4aMH Kypca T€OMEeTpUr Ha YriIyOJIE€HHOM YpOBHE, pacIIUPSIOIINMHI
U YCUJTUBAIOUIUMU KypC 0a30BOT0 YPOBHS, SIBIISIFOTCS:

paciupeHue mpecTaBiIeHHs 0 TeOMETPUU KaK YaCTU MUPOBOI KyJIbTYpbl U OPMUPOBAHUE
OCO3HAaHUS B3aMMOCBSI3H T€OMETPUH C OKPYXKAIOIIUM MUPOM;

(¢bopMupoBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHWIIUX
MaTEMaTUYECKUX MOJEIIAX, O3BOJIAIOIIMX ONACHIBATD U N3Y4YaTh Pa3HbIC ABJICHUS OKPYKAIOLIErO
MUpAa, 3HaHKWE MOHATUHHOIO ammapara 1o pasueny «CrepeoMeTpus» yueOHOro Kypca reOMeTpUn;

(bopMHpOBaHHE YMEHMS BIIa/IeTh OCHOBHBIMU IOHATHUSAMU O IPOCTPAHCTBEHHBIX (PUTYPAX U
UX OCHOBHBIMH CBOICTBaMH, 3HaHUE TeopeM, (OpPMyJ] U YMEHHE HMX NPUMEHATh, YMEHUs
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dopMHpOBaHME YMEHHUsS pAcO3HaBaTh Ha 4YepTekKaxX, MOJENIAX M B pEalbHOM MHpe
MHOTOTPaHHUKH U Tejla BPALEHUs, KOHCTPYHPOBATh F€OMETPUUECKUE MOJIENH;

¢dbopmupoBaHue ITOHUMAHUS BO3MOYKHOCTH aKCUOMaTHYECKOT O IIOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHME MOHMMAHUS POJIM AKCMOMATHKH IPH MPOBEICHUU
paccyXJIeHUI;

(dbopMHpOBaHME YMEHHUS BIIQJETh METOAAMHU J0Ka3aTeIbCTB M aJITOPUTMOB pPELICHMUS,
YMEHMS HX IPUMEHATh, IPOBOJUTH JIOKA3AaTEIbHBIE PACCYXKIEHUS B XOAE pPELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad C [PAKTUYECKUM cojepKaHueM, (opMUpOBaHUE
IPEJCTaBICHUS O HEOOXOAUMOCTH JIOKa3aTeNbCTB HPU OOOCHOBAHMM MaTEMaTHYECKUX
YTBEPKIACHUM U POJIM aKCUOMATUKH B IIPOBEJICHUU I€AYKTUBHBIX PACCYyKICHU;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEN
oOyyaromuxcs, IO3HABATEIbHOM AKTUBHOCTH, HCCIEA0BAaTEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIJIEHNS], UHTEPECA K N3YUEHHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAIBHOM TI'pPaMOTHOCTH, DEJIEBAHTHOW TI'E€OMETPUHU: YMEHUS
pacro3HaBaTh NPOSIBICHHS T€OMETPUUYECKUX MOHATHUH, 0ObEKTOB ¥ 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CHUTyalMsIX W TpU HU3YYEHUM JpPYTUX Y4YeOHBIX IpPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEAIbHBIX CHUTyalHi, MCCIENOBaHUSA
IIOCTPOECHHBIX MOJEIEHN, NHTEPIPETALIUH ITOTYYEHHBIX PE3YJIBTAaTOB.



OCHOBHBIMU COJEpKATEIBHBIMU JUHUAME yueOHoro Kypca «I'eomerpus» B 10—11 knmaccax
aBisitoTcs: «[IpsMble W TUIOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHUKNY, «Tena BpamieHus»,
«BeKTopbl 1 KOOPAWHATHI B IPOCTPAHCTBEY, «J{BIKEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHHE «yMEThb ONEPHPOBATH MOHATHAMMY,
PEJICBaHTHBIMH I'€OMETPHH Ha yriyOneHHOM ypoBHE oOydueHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM YYeOHOTO Kypca, a (HOpMUpOBaHHME JIOTHUECKUX YMEHHMA
pacnpezensercs He TOJIbKO M0 COJIepKaTEeIbHBIM JIUHUSM, HO U 110 rojiam ooydenust. Conepxkanue
o0Opa3oBaHMsI, COOTBETCTBYIOIICE MPEIMETHBIM pe3ysibTaraM ocBoeHUs DenepanbHON padodeit
IPOTPaMMBI, pacpeAeIEHHBIM 10 ToJaM 00y4YeHHs, CTPYKTYPHPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NMPHUHLIUIHAIBHBIM BOIPOCaM O0ydJarolrecs o0paaiinch HEOAHOKPATHO. DTO
MO3BOJISIET ~ OPraHU30BAaTh  OBJIAJCHHE T'€OMETPUYECKUMH  TOHATHUSMH W HaBBIKAMHU
MOCJIEZIOBATENbHO U IMOCTYINATENbHO, C COONIOJEHUEM IMPHUHIIMIA MPEEMCTBEHHOCTH, a HOBBIE
3HaHUS BKIIOYATh B OOIIYIO CHCTEMY T€OMETPHUECKUX MPEICTABICHUI 00yUJarOIUXCsl, paCIIUPSIS
u yrayOunsist e€, o0pas3ys IpOYHbIE MHOKECTBEHHBIE CBA3H.

[lepexon Kk M3yUeHHIO T€OMETPUH Ha YIIIyOJEHHOM YpOBHE IO3BOJISIET:

co3maTh ycnoBus il auddepeHnuanuu  oOydeHHs, TOCTPOCHUS WHIUBUIYATbHBIX
oOpa3oBaTeNbHBIX MporpamMM, oOecrneduTh YriayOn€HHOe M3y4YeHHE T'€OMETPHM  Kak
COCTaBJISIIONIEH yueOHOTO TIpeMeTa «MaTemaTukay;

MOJITOTOBUTH OOYYAIOMIMXCS K MPOAOIDKEHUIO U3YyUSHHsI MAaTEeMaTHKU ¢ Y4ETOM BbIOOpa
Oymymeir mpodeccun, obecredynBasi MPEEMCTBEHHOCTh MEXKIy OOMUM M MPO(EeCCHOHATLHBIM
oOpa3zoBaHHEM.

Ha uzyuenune yueOHOro Kypca «I'eomerpus» Ha yriayonéHHom ypoBHe oTBoauTcs 204 yaca:
B 10 xmacce — 102 gaca (3 waca B Henento), B 11 kmacce — 102 gaca (3 yaca B Hezieio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsimasi, TUIOCKOCTb, TpoCcTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIISICTBUS U3 HUX.

B3aumHoe pacrnosiokeHue IMpsiMbIX B MPOCTPAHCTBE: NEPECEKAIOLINECs, apajulebHbIE U
cKkpenuBaromuecs npsiMeie. [Ipuznaku ckpenmBaromuxcs npsameix. [lapamienbHOCTh NPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: MapajuleibHbIE MpPsIMble B MPOCTPAHCTBE, MApaJUIEIbHOCTb TPEX
NpsIMBIX, MapajUIeIbHOCTh MpsiMOM M miockocTH. [lapannenbHoe U HEHTpalbHOE
MPOEKTUpOBaHUE, n300paxenue puryp. OCHOBHBIE CBOMCTBA MapaJlJICIHHOTO MPOEKTUPOBAHUS.
N300paxenue ¢uryp B napajjiesibHON MPOEKIMU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, yTOJl
MEeXay NpsAMBIMUA B IpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHbIe IIOCKOCTH,
CBOICTBa NmapauIeNabHBIX IUI0CKOCTeH. [IpocTeiiie npocTpaHCTBEHHBIE GUTYpPHI HA TIOCKOCTH:
TeTpad/p, NapajuieJenue, IOCTPOCHNE CEUEHUH.

[leprieHqUKYyISIPHOCTh TPSMONM H  IJIOCKOCTH:  TEPICHAUKYJSPHBIE TpsSMbIE B
MPOCTPAHCTBE, TMPSMbIE TMapajuleIbHbIe W TEPINEeHIUKYISIpPHbIE K TIUIOCKOCTH, IPH3HAK
MEPIEeHIUKYIISIPHOCTH MPSAMON U TIOCKOCTH, TEOPEMa O MPSMOM MepHeHAUKYIIPHON TIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. [lepneHauKysIsip U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0
IJIOCKOCTH, PAcCTOSHWE OT NpsIMOM A0 IUIOCKOCTH, NpOoeKuus (GUrypsl Ha IJIOCKOCTb.
[TeprieHAMKYASAPHOCT MIOCKOCTEN: MPU3HAK NEPHEHIUKYIIPHOCTH IBYX MIockocTed. Teopema
O TPEX MEPHEHIUKYIAPAX.

VYTIiabl B IPOCTPAHCTBE: YOI MEXAY MPSIMON U TIIIOCKOCTHIO, IBYTPAHHBIN YroJI, TMHEHHBII
yrosi JBYrpaHHOro yriia. Tpé€XrpaHHbld W MHOrorpaHseie yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOIOrpaHHoro yria. CBOICTBa IJIOCKUX M JIBYTPAaHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopemsl
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YyIJIa.

MHororpaHHMKH

Bubl MHOrOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipuzma: n-yronpHas npusma, npsmas
W HAaKJIOHHAas TMpu3Mbl, OOKOBas M TOJMHAS TMOBEPXHOCTb Npu3Mbl. [lapamnenenumnesn,
NPsIMOYTOJIBHBIM THapajuiesienunes] W ero cpoWcrBa. Kparwailluime nyTM Ha IMOBEPXHOCTHU
MHororpaHHuka. Teopema Diinepa. IlpoctpancTtBennas teopema Iludaropa. IMupamupa: n-
yroJibHasi MUpaMuja, MpaBuibHas U yced€HHas nmupaMubl. CBoiicTBa pédep u OOKOBBIX IpaHel
MpaBUJIbHOM nupaMubl. I[IpaBuibHbIE MHOTOIpaHHUKH: IMPAaBWIbHAs NpPU3Ma M IpaBUJIbHAs
MpaMuia, npaBujibHasi TPEyroibHas MUpamMuaa U MpaBUIbHbIN TeTpasap, KyO. [Ipencrasienue o
MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3P, JOJEKa3Ip U UKOCAIP.

Brrunicnenue 3neMeHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yribl. [lnomans 60koBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSAMOM IPU3MBI, TUIOIIA/Ib OCHOBAHUI, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MPsAMOI mpu3Mbl. [Lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHOU
MUPaMU/JIbI, TEOpPEMa O IJIOLAIU YCEUEHHON TUPaMUIbl.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU TPABHIBHBIX MHOIOI'PAHHUKOB.
CummeTpusi B MpaBWIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajljielenuneaa, CUMMETpUs
MPaBUIIbHBIX NPU3M, CHMMETPHUSI PABWUIILHON TUPAMUIBI.

BekTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE U TMPOTHUBOIOJIOKHO HAINpaBIEHHbIE BEKTOpHL. PaBeHCTBO



BEKTOpPOB. [IeHCTBUA C BEKTOpPAMH: CJIOXKEHUE M BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBbKHX
BEKTOPOB, YMHOXEHHUE BEKTOpa Ha yKciio. CBONCTBA CIIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha yKciio. [IoHsATHe KOMIUTaHApHBIE BEKTOPHI. [Ipu3HaK KOMINIAHAPHOCTHU TPEX BEKTOPOB.
IIpaBuno mnapamuienenunena. TeopemMa O pa3aoXEHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpsmoyrosibHas cucrema KoopAuHaAT B npocTtpaHcTBe. Koopaunatel Bekropa. CBsi3b
MEXAy KOOpJIMHATaMH BEKTOpa M KOOpJAMHATaMM TOYEK. YTOoJ Mexay Bekropamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.
11 KJIIACC

Tena BpanieHus

Tloustus: MUWIMHAPHUYCECKad IOBCPXHOCTb, KOHHYCCKAsA IOBCPXHOCTD, C(l)epI/ILICCKaH
MIOBEPXHOCTh, 00Opasyrolue nopepxHocreil. Tena BpalieHus: UIMHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. Bzaumnoe pacronoxenue chepsl U MIOCKOCTH, KacaTelbHasi TUIOCKOCTh K cdepe.
N300paxeHue Ten BpallleHus Ha MIocKocTy. Pa3BépTka nunuHapa u konyca. Cummerpus chepbl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajuienenunena U ciaeactBus w3 He€. OObEM MpsIMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuabl 1 Konyca. O0bEM 11apa 1 M1apoBOro CerMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUsA W MHOT'OI'paHHHKOB. HpI/ISMa, BIIMCaHHAsA B LUJIUHAP,
omnucaHHas okousio ImwiuHApa. [lepeceyenne cdeprl u mapa ¢ miockocThio. Kacanue mapa u
cdepsbl 1ocKocThio. [IoHATHE MHOTOIpaHHKKA, OMIMCAHHOTO OKOJIO cepbl, cephl, BIMCAHHON B
MHOTOTPaHHUK WJIH TEJIO BpalleHUSI.

[Tmomane MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomanas chepel U e€ uacteit. [logobue B
npoctpancTtBe. OTHOmIEHHE OO0BEMOB, IUIOMIAJACH TMOBEPXHOCTEW MOMOOHBIX  uryp.
[IpeoOpazoBanue momodbus, romoTerus. PemieHuwe 3amad Ha IUIOCKOCTH C HCIOJB30BaHHEM
CTEepPEOMETPUUECKUX METOJIOB.

[loctpoenne ceueHuit MHOTOIPAaHHUKOB M TEN BpalleHMs: CEUYEHUS IHJIMHIpA
(mapanenbHO M MEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (MapajulelibHble OCHOBAaHUIO H
MPOXOJISIINE Yepe3 BEpUIMHY), CEUEHUS IIapa, METOJbl IMOCTPOCHHS CEYEHHIl: METOH CJeJOB,
METO]1 BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] IEPEHOCA CEKYIIIEH MIO0CKOCTH.

BexTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtopsl B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE YMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOro yMHOeHus. [IpsMoyronbHas cucTtemMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunarter BekTopa. Paznoxkenune Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpHU
pEIIeHUH TEOMETPUUYECKUX 3a/1a4.

JBu:keHusI B IPOCTPaAHCTBE

JBuxenuss mpoctpanctBa. OroOpaxkenusa. [IBwkenuss u paBeHCTBO ¢uryp. OOmmue
CBOICTBa JABI)KEHUH. BUIbI ABWKEHUN: MapalsieNbHBIA IMEPeHOC, LEHTpajlbHas CUMMETpUs,
3epKajbHasi CHMMETpHsI, TOBOPOT BOKpYT mpsiMoii. [IpeobpazoBanus mogobus. [Ipsmas u cdepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:knanckoe BocIMTAHME:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOW TO3MLIMU  OOyYaromerocss Kak akKTUBHOTO M|
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHHI, TNPOLEAYp TpakIaHCKOTO OOIIecTBa
(BBIOOpHI, OMPOCHI M JPYroe), yMEHHE B3aUMOJCWCTBOBATh C COLMAIbHBIMM HMHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUNMCKOMN Ipa’kJaHCKOW MACHTUYHOCTHU, YBAXEHUS K MPOLUIOMY U
HACTOSIIEMY POCCHIICKOW MAaT€MAaTHUKH, [IEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHSIM POCCHUUCKHX
MAaTEMaTUKOB M POCCHMCKON MATEeMaTUYECKOM IIKOJbI, WCMOJBb30BAHUE ITHUX JOCTH)KEHUU B
JPYyTUX HayKaxX, TEXHOJOTHUAX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JyXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM HayKd W JAEATEIbHOCTHIO YYEHOTrO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOEHHUE
YCTOMYHMBOTO OYIyIIero;

4) acTeTHYECKOE BOCIIUTaHME:

3CTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUAsl SCTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a/ay, PEIICHUH, PacCyKICHHM, BOCIPUUMYHBOCTh K MaTEeMaTHYECKUM acleKTam
pa3INYHBIX BUJIOB UCKYCCTBA,

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MaTEMaTUYECKUE 3HAHUS B UHTEpecax 3J0POBOI0O
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 30pPOBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryisipHas pusnueckas akTUBHOCTD),
(buznyecKoe COBEPILIEHCTBOBAHHUE MPH 3aHATUSIX CIIOPTUBHO-03/10POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBOe BoCIUTAHME:

TOTOBHOCTh K TPYyJy, OCO3HAHHE IIEHHOCTH TPYIO0JIIO0US, HHTEPEC K Pa3IU4HbIM cdepam
npodeccuoHaNbHON NESTENbHOCTH, CBS3aHHBIM C MaTEeMAaTUKOW M €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOp Oynayimield npodeccur © Pealn30BbIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY O0Opa3oBaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEW KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaIlpaBIEHHOCTH;

7) 3K0JIOrH4YeCcKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTb HKOJOTMUECKOW KYyJIbTYpbl, IOHMMAaHHE BIMSHUS COLMAIBHO-
SKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
rJ100aJIbHOT0 XapaKTepa 3KOJIOrMYECKUX MPo0IIeM, OpUEHTAIMs Ha TPUMEHEHNE MaTeMaTHYECKIX
3HaHUH 1715 peleHus 3a7a4 B 00JIaCTH OKpYXKaroIlei cpeibl, IIaHUPOBaHKE IIOCTYIIKOB U OLIEHKU
UX BO3MOJKHBIX MOCJEACTBUN I OKPYXKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(pOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON NMPAKTUKH, MOHHMMAaHUE MAaTeMaTHYECKOW HAayKH Kak cQepsl
YEJIOBEUECKON JIEATEIbHOCTH, ATAOB €€ Pa3BUTHs M 3HAYMMOCTH Ul PAa3BUTHs LIMBUIM3ALINH,
OBJIAJICHUE SI3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOU KYJIbTYPOM KaK CPEICTBOM IO3HAHUSA MHUPA,
TFOTOBHOCTh OCYIIECTBIISATh IPOECKTHYIO M UCCIEA0BATENIBCKYIO IEATEIbHOCTh UHANBUIYAJIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE el CTBUS

ba3oBble Jornueckue qecTBU:

BBIABJIATE W XapaKTCPHU30BATH CYHICCTBCHHBLIC ITPHU3HAKW MAaTEMAaTHYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHMH MEXIy MNOHATUAMHU, (OPMYJIHUPOBAaTh ONPEICIICHUS  MOHSITHM,
YCTaHABJIMBAaTh CYIIECTBEHHBIM MpPHU3HAK KIacCU(PHUKAIIUKA, OCHOBAHMUS JUIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOJIUMOTO aHAJIH3a;

BOCHIPUHMMATh, (POPMYJIMPOBaTh W MNPeoOpa3oBBIBATh CYXKACHUS: YTBEPAWUTEIbHBIE U
OTpULATCIIBHBIC, CAMHUYHBIC, HACTHBIC U O6HII/IC, YCIIOBHEIC;

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U W IIPOTUBOPCUUSA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBEPIKACHUAX, opeajiaratb KpUTCpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOUEHU I, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO 1I0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIEHUH (TIpSMBbIE U OT
MPOTUBHOT0), BBICTPAaWBaTh AapryMEHTalMI0, MPUBOJUTH MPUMEPHI UM  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHHS U BHIBObI;

BBIOMpATh CIIOCO0 penieHus yueOHOU 3a1a4uM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpaTh HanboJee MOAXOASAIMINN ¢ YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBarenLCcKue NelicTBUA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKII HHCTPYMEHT MO3HAHUs, (hOPMYIUPOBAThH
BOMNPOCHL, (PUKCUpYIOIIME MPOTUBOpEUYUE, MpoOIeMy, yCTaHaBIMBAaTh HCKOMOE U JaHHOE,
(dbopMUpOBaTh TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBAHUE IIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro OOBEKTa, SIBJICHHsS, IMPOIECCa, BBISIBICHHUIO
3aBHUCHUMOCTEH MEXy 00bEeKTaMu, IBJICHUSIMU, TPOIIECCAMU;

CaMoCTOATeNbHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJBI MO pe3ysbTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIeIOBAaHUS, OLICHUBATh IOCTOBEPHOCTh MOJIYUYEHHBIX PE3yJbTATOB, BHIBOJIOB U
00001IEHHIT;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIecca, a TAKXKE BBIABUTATh MPEINOI0KEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHSX.

Padora ¢ undopmanmeii:

BBISIBIIAITH IeUIIUTHI UHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX IJI OTBETA Ha BOMPOC U IS
pelIeHus 3a1a4H;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB pA3JIMYHBIX THUIIOB, aHAJIM3HPOBATh,
CUCTeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH HH(MOPMAILIMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



CTPYKTYpPHUPOBATh HH(POPMAIIHIO, TPECTABIATH €€ B pa3IMYHbBIX (popMax, HIUTIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Oo0menne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJICHUS B COOTBETCTBHUHU C YCIOBUSIMH U UEISIMHU
OOIIeHMsI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS 110 X0y PEIICHUS 3a1a4i, KOMMEHTHUPOBATH MOJIYYCHHBIN PE3yJIbTaT;

B XOJi€ OOCYXXJIEHHsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MON TEMBI, MPOOJIEMBI,
perraemMoil 3amaun, BBICKA3bIBATh WU, HAIEJICHHBIC Ha MOUCK PEIIEHHUs, COMOCTABISTH CBOU
CYXKJIEHUS C CYXJEHUSMU JAPYTUX YYACTHUKOB JHAJIOra, OOHAPYXHBATh Pa3JIMuM€ M CXOJICTBO
MO3UIINH, B KOppEKTHOU (hopme hopMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHS;

MPEACTABIIATh PE3yJIbTAThl PEIICHUs 3aJadyM, SKCIIEPUMEHTA, HWCCIEJIOBAaHMS, TPOEKTa,
CaMOCTOSITEJIbHO BEIOMPATh (DOpMAT BRICTYIUICHUS ¢ YUETOM 3a]1a4 MPe3eHTAIMH U 0COOCHHOCTEN
ayJIUTOPHH.

PerynasiTuBHble yHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

COCTaBJIAITh IUIAH, AJITOPUTM pELIEHHUS 3a7adyd, BbIOMpaTh CIOCOO pElIeHUs C YYETOM
UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaThb U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ YIETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATEILHON pe(UIEKCUU KaK OCO3HAHMsI COBEPILAEMBIX JEHCTBUI
U MBICIMTENBHBIX MPOLECCOB, MX pPE3ylbTaToB, BIAJETh CIOCO0AMH CaMOINPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa pelIeHUs MaTeMaTHUECKON 3ajauu;

IPEIBUAETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTb IPU PEIICHUH 3a/a4Md, BHOCHUTH
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATbh COOTBETCTBUE PE3yJIbTAaTa €] U YCIOBUAM, OOBACHATh IPUUMHBI JOCTHXKEHUS
WIA HEJOCTWKEHMsI pe3yJIbTaToB JEATENbHOCTH, HaXOAUTh OHIMOKY, JaBaTb OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHHOW M MHIMBUYaJbHON pabOThl MpHU
pelieHMH y4eOHbIX 3a7ay, NPUHUMATh 1€JIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM paloThl, pacmpenenirb BHJIbl padoT, IOroBapuBaThcs, 00CYXAaTh
Ipolecc U pe3yJsibTaT paboThl, 0000I1aTh MHEHUSI HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TPYMIOBBIX (GopMax paboTsl (00CyXJIeHHs, 0OMEH MHEHUH, «MO3TrOBBIE
LITYPMBID» U UHBIE), BBIMOIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU ACHCTBUS C APYTUMHU
YjleHaMM KOMAaH[Ibl, OIICHHBAaTh KaueCTBO CBOET0 BKJIaZa B OOLIMI MPOAYKT MO KPUTEPHUSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOACUCTBHSL.

HNPEIMETHBIE PE3YJIBTATbBI

K koniy 10 knacca obyuaromuiicss HayqUTCs:



CBOOOJHO ONIEPUPOBATh OCHOBHBIMU TOHITHUSMHU CTEPEOMETPUH MIPU PEIICHUU 33/1a4
IIPOBEJIEHUU MaTEMAaTUYECKUX PACCYkKACHUI;

MPUMEHATh AaKCHUOMBl CTEPEOMETPUM U CIEACTBHS W3 HUX IIpU  pELICHUU
r€OMETPUYECKUX 3ajau;

KJIaccu(UIMPOBaTh B3aMMHOE PACIIOJIOKEHUE NPSMBIX B IIPOCTPAHCTBE, TUNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEpUPOBATHh MOHSATHIMH, CBSI3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEKIY
MPSIMBIMU B IIPOCTPAHCTBE, MEXTy NPSAMON U IIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATHAMH, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

CBOOOJTHO pAacCHo3HAaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHUKOB (MpH3Ma, HUpPaMHJA,
MPSIMOYTOJIbHBIN Napajuienenunes, Kyo0);

KJIacCU(DHUITUPOBATh MHOTOTPAHHUKH, BEIOMpAst OCHOBAHUS JUTsI KiTaCCU(UKALINH;
CBOOO/JIHO ONEpUPOBATH TOHATUSIMH, CBS3aHHBIMM C CEYEHHEM MHOIOIPaHHUKOB
IJIOCKOCTBIO;

BBINIOJIHATH NAapaJUIENIbHOE, LIEHTPAILHOE U OPTOrOHAIBHOE IPOEKTHPOBaHUE PUTYp Ha
IJIOCKOCTh, BBITTOJIHSTH U300pakeHus! GUryp Ha TIIOCKOCTH;

CTPOUTH CEYEHMsS] MHOTOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIMOJIHAThH (BHIHOCHBIE)
IJIOCKHUE YEPTEkKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYMCIATh IUIOIIAAM [OBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHUpaMUia),
F€OMETPUYECKUX TeJl C MPUMEHEHHEM (POpMYT;

CBOOOJHO ONEpUPOBaTh MOHATUSMU: CHUMMETPHS B TMPOCTPAHCTBE, IIEHTP, OCb M
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI;

CBOOOHO ONEPUPOBATh MOHITHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpPAWHATaM B
MIPOCTPAHCTRE;

BBITIOJIHATH ACUCTBUS HaJ BEKTOPaAMU;

pemarh 3aJa4d Ha JI0Ka3aTelbCTBO MAaTEMaTHYECKMX OTHOUICHHH M HaxOXICHHE
F€OMETPUYECKUX  BEJIMYMH, [PUMEHSSA HW3BECTHBIE METOAbl MpPHU  pElICHUU
MaTeMaTHYECKHX 3a/]1a4y MOBBIIIEHHOT'O U BEICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTH MPOCTEHIIINE MPOrPAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1ay;

U3BJIEKATh, IPEOOPA30BBIBATH U HHTEPIPETUPOBATH HH(GOPMAIIUIO O TPOCTPAHCTBEHHBIX
reoMeTpruecKkux GUrypax, npeAcTaBIeHHYIO Ha YePTEeKaxX U PUCYHKAX;

MIPUMEHSTH MTOJIyYeHHbIE 3HAHUSI Ha TPAaKTUKE: CPAaBHUBATh U aHAJTU3UPOBATH PealibHbIC
CUTyallud, TMPUMEHATh W3yUYEHHbIE TIOHATHUA B TMPOLECCe TIOUCKA pELICHUS
MaTeMaTH4ecku chOopMyIUPOBAHHON MPOOIEMbI, MOJCIUPOBATh PEAbHBIE CUTYallUU
Ha S3BIKE TE€OMETPUHU, HCCIENOBATh IMOCTPOSHHBIE MOJAEIU C HCIOJIb30BAHUEM
reOMETPUUECKUX MOHATHIA K TEOPEM, arrmapaTa anredpsbl, penaTb NPaKTUYECKUE 3a1auu,
CBSI3aHHBIE C HAXOXKJACHUEM IT'€OMETPUUYECKUX BEIUUNH;

HMMETh MPEJICTaBICHUs 00 OCHOBHBIX dTanax pa3BUTHs FT€OMETPHH KaK COCTaBHOM 4acTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K koniy 11 knacca oOyuaromuiics HayqUTCs:

CBOOO/IHO OTEPHPOBATh MOHSATHIMH, CBA3aHHBIMU C IWIMHAPHYECKOW, KOHUYECKOU U
cepryeckoil MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI IOTyYEeHUS;

OIIEPUPOBATh TOHATUSMH, CBS3aHHBIMH C TEJIaMH BPALICHUS: LMIMHIPOM, KOHYCOM,
cdepoii u mapowm;



pacrio3HaBaTh Tella BpameHus (MWIMHAP, KOHYC, cdepa U map) U 0ObACHATh CIIOCOOBI
MOJTyYCHHUS TEJI BPALICHUS;

KJIaccu(UIMPOBaTh B3aMMHOE PACIIONIOKEHHE CEephl U TIIOCKOCTH;

BBIUMCIIATH BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpaLICHHUSA, OOBEMBI U
TUTOIIAM TTOBEPXHOCTEH MHOTOIPAaHHMKOB M TEJ BPAIICHHUS, T€OMETPUYECKHX TEJ C
puMeHEeHHEM (popmyT;

CBOOOJHO OTEPUPOBATH MOHITUSMH, CBSI3aHHBIMH ¢ KOMOWHAIMSIMHA TEJI BPAILCHUS H
MHOTOI'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy M OMHCAHHBIA OKOJO ChepHl,
cdepa, BMCaHHAsE B MHOTOT'PAaHHHK WJIH TEJIO BPAIICHUS;

BBIUMCIIATH COOTHOIICHUS MEX/Iy IUIOMAAIMU TTOBEPXHOCTEH U 00bEMaMu MOAOOHBIX
TEI,

n300paxaTh H3ydaeMmble (QUIypbl, BBINOIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKH U3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (PUTYpP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUSHHS Tell
BpaIleHUs;

W3BIIEKATh, HHTEPIIPETUPOBATH U IPEOOPA30BBIBATH MHPOPMAIIUIO O IPOCTPAHCTBEHHBIX
reOMEeTPUIECKUX (PUTypax, MpencTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATE OTIEPALUH HaJl BEKTOPaMHU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CHCTEME KOOP/IWHAT,

pemaTh TEOMETPHUYECKHE 3aJadydl Ha BBIYMCICHHWE YIJIOB MEXAYy NpPSIMBIMH H
TUTOCKOCTSIMHU, BBIYHCIIEHHUE DACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METO/Ia IIPU PELLICHUH;

cBOOOJHO OIEPUPOBATH MOHATUAMH, CBSI3aHHBIMHU C JIBM)KEHUEM B IIPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBIKCHHUIA;

BBITMIOJIHATE M300paK€HUsI MHOI'OIPAaHHMKOB M TEJ BpALIEHUS IpPU MHapalje]bHOM
NepeHoce, EHTPAIIbHON CUMMETPHH, 3€PKaIbHOM CUMMETPHH, IPHU TOBOPOTE BOKPYT
pSIMOM, TIPe0Opa3oBaHUs MTOA00US;

CTPOUTH CEUEHHsI MHOIOI'PAaHHUKOB U T€JI BPALLEHUs: CeYeHUs LIMINHIPA (MapajieabHO
U TIEpIEeHIUKYJIISIPHO OCH), CEYEHUs KOHYyca (MapauleibHble OCHOBAaHHIO U IIPOXOAILNE
yepe3 BEpLIMHY), CeUSHMs 111apa;

UCIOJIb30BaTh METOJbl IMOCTPOCHUS CEUCHMH: METOJ CIElI0B, METOJ BHYTPEHHEro
IIPOEKTHUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MIOCKOCTH;

JIOKa3bIBaTh F'€OMETPUUYECKUE YTBEPIKICHHUS;

IPUMEHATh TeOMeTpHuYecKue (aKThl I peleHus CTepeoMEeTPUYECKUX 3ajad,
MPEIIOIAraloliuX HECKOJIBKO I1aroB PeLIeHMs], €ClId YCIOBUs NPUMEHEHHUs 3aJjaHbl B
SIBHOUM M HESIBHOH opMme;

pemiaTh 3aJa4d Ha J0Ka3aTeJbCTBO MAaTEeMAaTHYECKUX OTHOUICHMH W HaXOXKICHUE
reOMEeTPUYECKUX BEJTUYUH;

MPUMEHSATH MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI MTPH
pELIEeHNH CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh T[OJIyY€HHbIE 3HAHMA Ha IpaKTHKe: CpaBHHUBATh, AaHAJIU3UPOBATh U
OLIEHUBATh pealbHble CUTYalluH, IPUMEHSITh U3yUeHHbIE TIOHATH, TEOPEMBI, CBOMCTBA
B IIpollecce IOMCKAa pelIeHHs MaTeMaTh4ecku chopMyIupoBaHHON MpoOIeMsl,
MOJICIMPOBATh pealibHble CUTYallud Ha sI3bIKE€ T€OMETPUH, UCCIIE0BATh MOCTPOCHHBIE



MOJICJIA C UCIOJIH30BAHUEM T'€OMETPHUYECKHX MOHATUH M TEOpeM, amrmapara aiareopsl,
pelaTh NpakTUYECKHUE 3a/1a4M, CBSI3aHHbIE C HAXOKIEHUEM I€OMETPUUECKUX BEITUYNH;
UMETH MPECTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUA T€OMETPHH KaK COCTABHON YacTh
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbubie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosioxkeHue npsIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX M TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH UKy ISIPHOCTD NMPSAMBIX U o5
IJTOCKOCTEN B MPOCTPAHCTBE
VYTIBl U pacCTOSTHUS 16 1
MHororpaHHUKH 7 1
BexkTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHHEe U CUCTeMAaTHU3alHs 5 5
3HAHUH
OBHLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IlpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 AHanmuTHyeckast reoMeTpus 15 1
) [ToBTOpEHwue, O606III€HI:I€ u 15 1
cUCTeMaTH3allus 3HaHUM
O6bEM MHOTOrpaHHUKA 17 1
Tena Bpamenus 24 1
5 [1nomany moBepXHOCTU U 0OBEMBI 9 1
KPYIJIBIX Tell
6 JIBukeHust 5) 1
7 [ToBTOpEeHUE, 0600IIEHNE 1 17 5
cucTeMaTH3alys 3HaHUi
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsATHS cTepeomMeTpun: TOUKA, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300paKEHUS HA PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHs: epeceKarouecs MIOCKOCTH,
repeceKaromuecs npsmas ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

IlousTus: MNEPECCKAIMNECH IIIIOCKOCTH,
ICPECCKAOIMCCA IIpsAMas U IJIOCKOCTD,
NOJYIpOCTPaHCTBO

MHoOrorpaHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

MHororpaHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

AXcHOMEI CTCPCOMCTPHHU U IICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TTIOCKOCTEH B TPOCTPAHCTBE.
O0603HaYeHUS IPSMBIX U TIJIOCKOCTEH

10

N300paxenune ceueHuit nupamuapl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOAT Yepe3 UxX
pé6pa. N3obpaxkeHue nepecedeHust
MTOJTYYEHHBIX IJIOCKOCTEM.
PackpammBanue NOCTpOEHHBIX CEYEHUIN
Pa3HbIMH LIBETAMHU

11

N3o0pakeHue ceueHui mupaMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOIAT Yepe3 UX
pé6pa. N3obpaxkeHue nepecedeHust
MOJTyYSHHBIX TUIOCKOCTEH.
PackpammBanue mocTpOSHHBIX CEUYCHHN
pa3HBIMU IIBETaAMHU

12

N3o0pakeHue ceueHn mMpaMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MOJTyYSHHBIX TUIOCKOCTEH.
PackpammBanue moCTpOSHHBIX CEUCHHIA
Pa3HBIMU [IBETaMU

13

N300pakeHue ceueHuil mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOJIAT Yepe3 UX
pebpa. M3obpakeHue nepeceyeHus
MOJTYYSHHBIX TUIOCKOCTEH.




PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

14

Merton cienoB 11 HOCTPOECHUS CEUEHUI

15

Merton ciiefioB [Jisi HOCTPOCHUS CEUCHHI.
CaoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

16

Merton ciefioB 1St TOCTPOCHUS CEUSHH.
CaoiicTBa nepece4eHnii MpsiIMbIX U
IIJIOCKOCTER

17

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha p&opax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aMKCh 11aroB
IIOCTPOEHUS

18

[TocTpoeHue ceuenunii B mupamu/e, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YepTEeXkKeH U 3aIuch 1aros
MIOCTPOCHUS

19

[TocTpoeHue ceueHnuii B mupamu/ie, Kyoe
o Tpém Touykam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3alKCh 111aroB
MIOCTPOEHUS

20

ITocTpoenue cedenuii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHUCh I1AroB
IIOCTPOEHUs

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPONOPIMOHANIBHBIX OTpe3kax. [Tomodue
TPEYTroJIbHUKOB




22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX HA
BBIHOCHBIX yepTekax. Mictopust pa3BuTus
TJITAHUMETPUU U CTEPEOMETPUHU

23

KouTtponbsHasg padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anMHOe pacnosioxkeHue npsiMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaromuxcs
npsMbIxX. [lapannensHble TpsMble B
MIPOCTPAHCTBE

25

Teopema o CyllleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAAIIEH Yepes
TOUYKY IIPOCTPAHCTBA U HE JIeKaIlel Ha
JTaHHOU mpsiMoH. JIemMa o nepeceueHrun
MapajuIeNbHBIX MPSIMbBIX IJIOCKOCTHIO

26

[TapannensHOCTh TpeX MpsMbIX. Teopema
0 TpEX MmapajuleNbHBIX IpAMbIX. Teopema
0 CKpEIIMBAIOLINXCS MPSIMBIX

27

[TapannensHoe MPOSKTHPOBAHUE.
OCHOBHBIE CBOWCTBA MapaLIEIbHOTO
npoekThpoBaHus. M3o0paxenne pa3HbIx
¢buryp B napanienbHONU IPOEeKIUU

28

enTpanpHas mpoekuus. Yroi ¢
COHAIPABJIICHHBIMA CTOPOHAMMU. YTOJI
MEXKy NPSAMbIMU

29

33,[[3‘-11/1 Ha 10Ka3aTCJIbCTBO U
HUCCICI0OBAHUC, CBA3AHHBIC C




PacIOJI0KEHUEM PSIMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: napaIeNnbHOCTD NPAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajuIeIbBHOCTU IPSAMON U IIIOCKOCTH.
CaoiicTBa napayuieIbHOCTH IPSIMOH U
IJIOCKOCTH

31

FGOMCTpI/ILIeCKI/IG 3a1a4l Ha BBIYHUCIICHUC
U JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCThIO MPSMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE

32

[TocTpoeHue cedyeHust, MPOXOIAIIETO
4yepe3 JaHHYI0 IPSIMYI0 Ha YepTexe U
MapajyIeIbHOTO APYTron npsiMoil. Pacuér
OTHOIICHUM

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUTSI TIOCTPOCHUS CEYCHHH Ky0a 1
napasienenumnena. CBoicTBa
napajuiesienuIea ¥ Ipu3Mbl

34

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
apaJlIeJIbHOCTH IBYX IUIOCKOCTEH

35

Teopema o mapannenbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJIAIIEHN Yepe3 TOUKY, HE
MPUHAUISKALTYIO JAHHOM IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

36

CBoiicTBa napaJijiCJIbHBIX ILIOCKOCTEH: 0
napallICJIbHOCTH MIPAMBIX IEPCCCUCHUA




IIPU EPECEYCHUHN ABYX MapaUIEIbHbIX
IIJIOCKOCTEN TPEThen

37

CaoiicTBa napayuieIbHbIX IIOCKOCTEMN:
00 OTpe3Kax mapayIebHBIX MPSIMBIX,
3aKIIFOYCHHBIX MEXY [1apaljIeIbHbIMUA
IJIOCKOCTSIMU; O MEpECeUeHUH NPAMOii C
ABYMs IMapaJuICIIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [ludaropa Ha
TUTOCKOCTH

39

[ToBTOpPEHUE: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky6a U IpSIMOYTOJIBHOTO
napajuieJIenunea

41

Boruncnenue 1iauH OTpe3KoB B KyOe U
MPSIMOYTOJIbHOM Napajuleienune e

42

[TeprieHAMKYASPHOCTD MPSIMOU 1
wiockocTH. [Ipu3Hak
MEePIEeHIUKYJISIPHOCTH MPSAMOU U
MJIOCKOCTH

43

[lepnieH UKy ISIPHOCTD MPSMOM U
mwiockocTH. [Ipu3Hak
MEePIEeHIUKYJISIPHOCTH MPSAMOU U
MJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, MPOXOAIIEeH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TUIOCKOCTH




[ImockoCcTH ¥ NEPIEHAUKYIIIPHBIE UM

45 MpsIMbIE B MHOTOTpaHHHKaX

46 [TnockocTH ¥ MEePIEeHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTpaHHHKaX
[lepnenauKynsap U HAKJIOHHAS.

47 [TocTpoeHue nepreHuKyIspa U3 TOYKU
Ha TPSIMYIO
[lepneHauKynsp 1 HAKJIOHHASL.

48 [TocTpoenue nepneHuKyspa u3 TOUKU
Ha TIPSMYIO

49 Teopema o0 TpEX mepneHAUKYISIPAX
(npsimast u oOpaTHast)

50 Teopema o TpEx nmeprneHANKYIIpax
(mpsimast u oOpaTHast)

51 VY101 MexIy CKpelBarouMHCS
MPSIMBIMU
[Touck neprneHauKyISIpHBIX MPSMBIX C

52 TTOMOIIIBIO TIEPICHANKYISIPHBIX
IJIOCKOCTEMN

53 OpToOronanbHO€ MPOEKTUPOBAHUE
[Toctpoenue ceuenuii kyba, MpU3MBI,

54 MPABUILHON MUPAMU/IBI C TTOMOIIIBIO
OPTOrOHAJIBHOM MPOEKINH
ITocTpoenue cedenuii Kkyoa, mpu3Msl,

55 MPABUILHON MUPAMU/IBI C TTOMOIIIBIO

OpTOFOHaHLHOﬁ MMPpOCKINHU




56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO II0cKOCTH. [InockocTu
CUMMETPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepnesauKyISIPHOCTH IPSIMOM
U IJIOCKOCTH KaK CIIECTBUE CUMMETPUH

58

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PAacCTOSTHUM OT TOYKHU J0 INIOCKOCTH

59

[IpaBuiIbHBIE MHOTOIpaHHUKU. Pacdyér
pacCTOSTHUM OT TOYKHU JI0 INIOCKOCTH

60

Crioco0bl OMYCTUTH MEePIEHANKYIISPHIL:
CUMMCTpPHUA, CABUT TOYKH I10
MapajuIeIbHON PSAMOM

61

CnBur 1o HenapasuieJIbHON IPSMOH,
W3MEHEHUE PACCTOSHUI

62

KontponpHas padota "B3zanmnoe
pacrosoKeHue NPIMbIX U MIOCKOCTEN B
npoctpaHctae"

63

[ToBTOpEHUE: Yroa Mex Iy NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHUE: YrOI MEX1y
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE

65

I'eomeTpuueckne METOAbI BHIYUCICHUS
yria MexXJly IpsSMbIMH B
MHOTOI'paHHHKaX




66

JIByrpansbliii yroj. CBONCTBO JMHEWHBIX
YTJIOB IBYTPaHHOIO yria

67

[TepieHAMKY IS PHBIE NTIOCKOCTH.
CaoiicTBa B3aMMHO NEPIEHAUKYJIIIPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IIJIOCKOCTEM; TEOpEeMa O IPSIMOM
IepeCeUYEeHMs ABYX IIIOCKOCTEN
MEPIEHUKYISIPHBIX TPETHEH MIIOCKOCTH

69

[IpsimoyromnbpHBIN Napasienenunes; Kyo;
W3MEPEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napajuieJIenune1a

70

Teopema o auaroHasu MPSIMOYTOJILHOTO
TapajuieJienuIe/ia u CIeICTBHE U3 Hee

71

CrepeoMeTrpuueckue U MpUKIaIHbIe
3a/1auM, CBSI3aHHBIE CO B3aMMHBIM
PaCMOJI0KEHUEM MPAMBIX U INIOCKOCTH

72

HOBTOpeHI/IeI CKpCIIUBAIOMIUECA
IPpsAMBIC, ITapaJJICJIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

73

[Tapa mapainenbHbIX I0CKOCTEN Ha
CKPEILMBAIOIINUXCS MPIMBIX, PACCTOSIHHE
MEXIy CKPEIINBAIOIIUMUCS TPSIMBIMU B
MPOCTHIX CUTYAIUAX

74

PaccrosnHue oT TOUKH OO IIJIOCKOCTH,
PacCToOsIHUEC OT HpHMOﬁ J0 IIIIOCKOCTHU

75

Beluncnenue paccTosSHUN MEXY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C




IMOMOILBIO NIEPIICHIUKYJISIPHON
IIJIOCKOCTH

TpéxrpaHHblid yroj, HEpaBeHCTBA IS
TpEeXTrpaHHbIX yrioB. Teopema

76
[Mudaropa, TeopeMbl KOCHHYCOB H
CHUHYCOB Il TPEXTPAHHOTO yTJIa

77 DneMeHTHI c(hepUIeCKON TeOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78 KonTponbhas pabota "Yrisl u
paccrostHus"

79 Cucremarnzanus 3HaHUN
"MHOrorpaHHuK M €ro 3J1€MeHTHI"

80 [Tupamuga. Buasl nupamun. [IpaBunbaas
nupaMuzaa

81 [Tpusma. [Ipsimas v HakKJTOHHASI IPU3MBI.
IIpaBunbHast npusma

82 [Ipsimoit mapamnenenune,
IPSIMOYTOJIbHBIN Mapajuienenunes, Kyo

83 Beimykisle MHOrorpanauku. Teopema
Ditnepa
Beimykisle MHOrorpanauku. Teopema

84 Oiinepa. [IpaBunbHbIe 1
MOJTYTIPaBUJIbHBIE MHOTOT PAHHUKHU

85 KontpomnbHas padora "MHororpanHuKN"

86 IToHsATHE BEKTOpa Ha MJIOCKOCTH U B
MIPOCTPAHCTBE

87 CymMa BEKTOpOB




88 Pa3zHocTh BekTOpOB 1
89 [TpaBwiio napasurenenumena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
Paznoxxenne Bektopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1
TJIOCKOCTH
92 CkansipHOE TIPOU3BE/ICHUE 1
93 Brrurcnenue yriia Mex Iy BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOPAMH 1
95 [Ipocreiimue 3a1a4u ¢ BEKTOPAMH 1
96 [Ipocreiimme 3a7a91 ¢ BEKTOpAMH 1
97 [Ipocreiimme 3a1a9u ¢ BEKTOpaMHU 1
98 O0001IeHNE U CUCTEMATU3AIINS 3HAHUN 1
99 O0001IeHNE U cCUCTEMATU3aLUs 3HAHUN 1
100 Hroropas koHTpoJIbHAs padboTa 1
101 Hroropas koHTpoJIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
[ToBTopenue Tems! "KoopauHatst
1 BEKTOpa Ha MJIOCKOCTHU U B 1
IpocTpaHcTBe"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Beruucienue yria 1
MEXIy BEKTOPaMH B TPOCTPAHCTBE"
4 [ToBTOpEeHune TeMbl "YpaBHEHUE TPAMOM, 1
MPOXOAIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npon3BeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
9 JInneliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHuecKkue METObl pacuéra yria 1
MEXAY IPSIMBIMU B MHOT'OTPaHHUKAX
1 AHanuTHuecKkue METobl pacuéra yria 1

MCKIY INIOCKOCTSAMH B MHOTOI'PaAaHHUKAX




dopMmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHne paccTOsSHUN OT TOYKHU JI0
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTOsSHUN OT TOYKH JI0
TJIOCKOCTH B TIPABHIILHOW TTUPAMH/IE

15 KonTponbHas pabota "AHanuruueckas
reoMerpus"

16 CeyeHHsI MHOTOT'PAHHUKOB:
CTaHJIaPTHBIE MHOT'OTPAHHUKH

17 CeueHHsI MHOTOTPAHHHUKOB: METO]T
CIIEJIOB
CeueHusi MHOTOT'PAHHUKOB:

18 CTaHJAPTHBIC TIJIOCKOCTH, TTePECCUCHUS
NPSAMBIX U IIIOCKOCTEH

19 [TapannenbHble NpsIMbIE U TIIOCKOCTH:
napajuiesibHble CEYeHHS

20 [TapannenbHble NPsSMbIE U TUIOCKOCTH:
pacuér OTHONICHUIA
[TapannensHblie NPsSIMbIE U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOIIUMUCS
MPSIMBIMU
[lepnieH UKy IsSIpHBIE IPSMBIE U

29 TJIOCKOCTH: CTaHJIaPTHBIE Maphl

NEPpUCHAUKYJIIPHBIX IUIOCKOCTEH U
NpsAMBIX, CHMMETPHUH MHOI'OT'PaHHUKOB




23

[lepnenuKynspHbIC NPSMBIE U
IJIOCKOCTH: TEOPEMA O TpeX
MEPIEHIUKYIISIPAX

24

[lepnenaukynspHbIe NPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS ITIUH B
MHOTI'OTpaHHUKAX

25

[ToBTOpEeHue: momaau
MHOT'OYTOJIbHUKOB, (hOPMYJIbI 17151
TIJTOTAIeH, COOOpaKEHUS TIOT00MSI

26

[ToBTOpEeHue: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIBI JUTsI
TJTOTAIeH, COOOpaKEHUS TI0T00MSI

27

[ToBTOpEHME: MITOIIAAN
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JISI
TJI0TIAIeH, COOOpakeHUS TI0T00MsI

28

[lnomanu ceyeHnii MHOTOrpaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUS ITO00Hs

29

[Tnomanau cedyeHnit MHOTOIPaHHUKOB:
IUIOMIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKECHHUS ITO00US

30

Kontponbnas padota "[loBTopeHue:
MHOTOTpPaHHUKH, CEUEHUS
MHOTOT'PaHHUKOB"

31

O06bém Tena. O6beM MPSIMOYTOIBLHOTO
napasiesienunena

32

3anaun 00 yaBOeHHH Ky0Oa, O
KBaJIpaType Ky0a; 0 TPHUCEKIUH yTiia




33

CrepeoMeTpHYecKHe 3a/1aut, CBSI3aHHbIC
¢ 00BEMOM TPSIMOYTOIIBHOTO
napasuiesenuneaa

34

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C
BBIYHCIICHUEM 00bEMA MPSAMOYTOIBHOTO
napajuiejenuIena

35

OO6BEM IpsAMOIA TPU3MBI

36

CrepeomeTrpuueckue 3ajauu, CBI3aHHbIE
C BBIUMCJIEHHEM 00BEMOB MPAMOIt
MIPU3MBI

37

[Ipuxnagnsie 3a1a4u, CBI3aHHBIE C
00BEMOM TIPSMOI TIPU3MBI

38

Boruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uaterpana. OobpEm
HAaKJIOHHOM MPU3MBI

39

Boruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéHHoro uarerpana. OobpEm
MAPaMU/IBI

40

®opmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
OOIINM YTJIOM

41

®opmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
OO0IIKM YTJIOM

42

CrepeomeTrpuueckue 3aauu, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MIPU3MBI

43

CrepeomeTpHryuecKue 3ajauu, CBI3aHHbIE
¢ 00bEMaMH MUPaAMUJIBI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 Tel", CBA3aHHBIC ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OObEMBI
Ten", CBA3aHHbIE C 00BEMOM MUPaMU/IbI

16 [Ipumenenne 06bEMOB. Boruncienue
paccTosiHus J0 IIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTI'OrpaHHuKa"
Hunuaaprdeckas TOBEPXHOCTb,

48 00pa3yroIne MUITHHIPUISCKON
MTOBEPXHOCTH

49 Humuaap. [psmoit kpyroBoit HUIUHID.
[Io1maae MOBEpXHOCTH HUIUHIPA

50 Konunyeckasi moBepXxHOCTh, 00pa3yloriue
KOHMYECKOU moBepxHocTH. Konyc

51 CeueHune KOHyca II0CKOCTHIO,
rapajuieJIbHON IIOCKOCTH OCHOBAHUSA

52 Yceuénnslil konyc. M3o0paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas G0KOBOM MOBEPXHOCTH U
MIOJTHOM MMOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aaui Ha

55 JI0KA3aTeIbCTBO U BHIYMCIICHHE,

IIOCTPOCHHUEM CEYEHMH LIUIMHPA,
KOHYyca




56

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOECHUEM CEUYEHUN LUIUHAPA,
KOHyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3obpaxenue mapa

61

[epeceuenwue cheprl 1 mapa ¢
rtockocThio. Kacanue mapa u cepbr
TUTOCKOCTRIO. Byt 1 m300pakeHne mapa

62

VYpasuenue cheprl. [nomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTrpuuecKkue 3aaud Ha
JI0Ka3aTelIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO chEpoil U mapom,
MIOCTPOCHHUEM UX CEYCHHH MIO0CKOCTHIO

65

CrepeomeTrpuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYMCIICHUE,
CBsI3aHHBIE CO cpepoit U apom,
IIOCTPOEHUEM HX CEYEHM MIIOCKOCTHIO

66

[MpukinagHbie 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpPEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYMCIICHUS B OKPY>KHOCTH,
CTaHJIapPTHBIE TIOI00US

68 Paznmunbie KOMOMHALIMY TEIT BpAIICHUS
Y MHOTOTPaHHHUKOB

69 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

70 3anauu o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71 Kontponbras padora "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6béM muuHApa. Teopema 06 00bEMeE
MPSMOTO ITUTUHAPA
Brruucienue 0065EMOB TEN ¢ OMOIIBIO

73 onpenenéHHoro uaterpana. OobpEm
KOHyca

74 ITmomany OOKOBOM U ITOJIHOK
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHUECKHUE 3a]1a4H, CBA3aHHBIC

75 C BBIYHMCIICHHEM O00BEMOB ITUIIMHIPA,
KOHYyca

76 [Tpuknagaeie 3agaun 1mo Teme "OObEMBI
Y IJIOIA U TOBEpXHOCTEN Ten"
OO0BEM 11apa U MAapoBOro CEKTOPA.

77 Teopema 06 06béme 1apa. [lnomans

cdepol. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




1Iapa, mapoBOro CErMeHTa  MIapoBOro
ceKkTopa

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM I1apa U
miomaapio cepobl. COOTHOIICHUS
MEX]Ty TUIOIIASIMH TOBEPXHOCTEH U
00BEMaMu MOJTOOHBIX TEI

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne 00bE€Ma pu mogo0um.
CrepeoMeTpHUECKUE 3319, CBSI3aHHBIC
C BBEIUHCIEHHUEM O00BEMOB TEN U
TUTONIAJIEN TOBEPXHOCTEN

80

Kontponbnas padora "[lnomanu
MMOBEPXHOCTH U 0OBEMBI KPYTIIBIX TE"

81

JIBM>KeHUsI MpOCTPaHCTBA.
OtobOpaxenus. [[BuykeHUs U paBEHCTBO
¢duryp. OOmMe CBONCTBA ABMKEHUN

82

Bupl niBukeHMil: mapauienbHbII
MepPEeHOC, IICHTPaIbHAsS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT HpsSIMOU

83

[IpeobpazoBanus nogoous. [Ipsmas u
cdepa Ditnepa

84

FeOMeTpI/ILIeCKI/Ie 3aga4u Ha
NMPUMCHCHUC ABUKCHUS

85

KonrpomnbHas padota "BekTops! B
npocTpaHcTae”




86

Ob6o0maromee nosropenue 11 monsTuit
U MEeTOoJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSAMBIX U
IIJIOCKOCTEH B IIpocTpaHcTBe"

87

Ob6o6matoiee nopropenue 11 nonsituit
U MeTOoJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BekTops! B mpocTpancTse"

88

Ob6o6matoiee nopropenue 11 nonsituit
U MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bektops! B npocTpancTse"

89

O6o06maromee moBTopeHue 11 moHsTHIA
1 METOJI0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"OO6BbeM MHOTOrpaHHUKA"

90

O6o6maromee moBTopeHue 11 moHsTHIA
1 METOJI0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMaTH3aIs 3HAHUI:
"O6beM MHOTOrpaHHUKA"

91

O6o6maromee moBTopeHue 11 moHsTHIA
U METo/10B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"[1nomaan moBEpXHOCTH U 0OBEMBI
KpyTribIxX Ten"

92

O6o0maromee nopropenue 11 nmoHsTuit
U METo/10B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:




"ITnomaam MOBEPXHOCTH U 0OBEMBI
Kpyribix Ten"

93

Hrorosas KoHTpoJbHAS padoTa

94

Hrorosas KoHTpoJbHAS padoTa

95

[ToBTOpenue, o6oOIIEHNE U
CHUCTEeMaTH3alns 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

97

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pOJib B Pa3BUTHH
COBPEMEHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKM U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3BuTHsL CTEPEOMETPHUH KaK
HAyKH U €€ pOJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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