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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTAapHOTrO LuKiIa. IIOCKONBKY JIOTHYECKOE MBILNUICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
FEOMETPUYECKUX 3a/la4, YMEHHE BBIABUIAaTb M OINPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NPU PEIIEHUH 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHust mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOa€HHOM ypOBHE —
pa3sBUTHE HHIMBHUIyalbHBIX CIIOCOOHOCTEH OOYy4arOIIMXCs NpPU H3yYEHUM TEeOMETpUH, Kak
coCTaBJIAIOLIEH NpeaMmeTHON obOnactu «MaremaTnka W MHQOpPMAaTHKa» 4Yepe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX T€OMETPUYECKHMX 3HAHUM U
NeMCTBUH, CIeNM(UYHBIX T€OMETPHH, U HEOOXOAMMBIX Ul YCIEUIHOTO MpPO(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

— paclIupeHue MPeACTaBICHHUs O TEOMETPUU KaK YaCTH MHPOBOM KYJIbTYphl U (POPMUPOBaHUE
OCO3HAHHUS B3aMMOCBS3H FT€OMETPUH C OKPYKAIOIIUM MUPOM;

— (QopMmupoBaHHE TpPEJICTaBIEHUs O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIUX
MaTeMaTUYeCKUX MOJEINAX, [O3BOJSIOUIMX ONWCHIBATH M H3y4yaTh pa3Hble SBJICHUS
OKpYXKaloIIero MHpa, 3HAHUE TOHATUHHOrO ammapara 1o pasgeny «CrepeoMeTpusi»
yueOHOTro Kypca reOMeTpHH;

— (QopmupoBaHHE YMEHHMsI BJIAJIETh OCHOBHBIMH MOHATUSIMHU O NMPOCTPAHCTBEHHBIX (UTypax U
UX OCHOBHBIMH CBOWCTBaMHM, 3HaAHHE TeopeM, (HOopMylT M YMEHHE UX NPUMEHSATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI U HaXOJIUTh HECTAHJAPTHBIE CIOCOOBI PEILICHUs 3a/1a4;

— (QopmupoBaHHME YMEHHs paclo3HaBaTh Ha YepTeXkax, MOJAEISIX U B peabHOM MHDE
MHOTOTPaHHUKH U T€Ja BPalleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJEIN;

— (QopMHpOBaHHE TOHUMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO TIOCTPOCHUSI MAaTEMaTHYECKUX
Teopuit, popMUPOBaHNE TOHUMAHHUS POJIN AKCMOMATUKHU MIPH MPOBEIEHUH PACCYKICHUII;

— (¢dopMupoBaHHE YMEHUS BJIaJ€Th METO/IaMU JOKA3aTeIbCTB M AJITOPUTMOB PELICHUS], YMEHUS
UX T[PUMEHSTb, MPOBOAUTH  JIOKA3aTelIbHBIE PACCYKIEHHS B  XOAE  pelleHus
CTEpEOMETPUYECKUX 3a/ad M 3aJady C MPaKTHUYECKUM cojepKaHueM, (OpMHUpOBaHUE
NpPEJCTaBICHU O HEOOXOJUMOCTH J0Ka3aTelIbCTB NpPU OOOCHOBAHUM MAaTEeMAaTHUYECKUX
YTBEPKACHUM U POJIM aKCHOMATUKU B MTPOBEIECHUH JIEYKTUBHBIX PACCYXICHHUIA;

— pa3BUTHE U COBEPIICHCTBOBAHUE WHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi, Mo3HaBaTEJIbHOW aKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHHM, KPUTHUYHOCTH
MBIIUIEHUS], UHTEPEca K U3YUEHUIO T€OMETPUH;

— (QopmupoBaHue (YHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TIE€OMETpUHU: YMEHHUs
pacrio3HaBaTh MPOSIBIECHUS TI'€OMETPUUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaJbHBIX JKU3HEHHBIX CHUTYyallUsX M TPU HU3YUYEHUH JAPYrHX Y4eOHBIX IPEIMETOB,
IIPOSIBIICHUS. 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJCIIMPOBAHUS PEAJIbHBIX CHUTYallUW,
MCCIICIOBAHMS IOCTPOCHHBIX MOJEIIEH, MHTEPIPETALUH TOJTYyYCHHBIX PE3YJIBTAaTOB.



OCHOBHBIMHU COJIEP)KAaTEeIIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHoOrorpanHukm», «Tena
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMH T'€OMETPUH Ha yriayOonéHHoM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JOTHYECKHX YMEHUH
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JMHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MpPEIMETHBIM  pe3ylibTaTaM  OCBOCHUS
OenepasibHO pabouell MPorpaMMebl, pacrpene’éHHbIM M0 ToAaM O00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpalaianuch HEOJHOKPAaTHO. OTO TMO3BOJSIET OPraHM30BaTh OBJIAJIEHUE T'€OMETPUUECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIbHO M TOCTYIMATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MIPEACTABICHUI 00YJarOIUXCsl, pacIupssi U yriyossisi e€, o0pa3ysi MPOUYHbIE MHOXKECTBEHHbIC
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

— co3mark ycioBwsl Ui AudQepeHnHuanud  OOy4YCHHs, TOCTPOCHUS WHIWBHIYAITBHBIX
0o0pa3oBaTeNbHBIX MPOrpaMM, OO0ECHeUnuTh YrIyOJIEHHOE H3y4eHHE TEOMETPHH Kak
cocTaBsitolIeil yaeOHoro npeamera «MareMaTukay;

— TOJTOTOBUTH OOyYarOUIMXCA K MPOJOJDKEHUIO M3YYEeHUS MaTeMaTHKU ¢ y4y€TOoM BbIOOpa
Oynymeir  mpodeccun,  obecmeuyrBasi ~ MPEEMCTBEHHOCTb  MEXIy  OOmIUM U
poQeCCHOHAIBHBIM 00pa30BaHUEM.

Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriayOl€HHOM ypoBHE OTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yvaca (3 daca B Hezenio).

COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHUS cTepeoMeTpuu. Touka, mpsimasi, IMII0CKOCTh, MpocTpaHCcTBo. [lonATne
00 aKkCHOMaTHYeCKOM MOCTPOEHUHU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIONINECS, MTapajlIeIbHbIE U
cKpeluBaromuecs npsamsele. [IpusHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IapajuIelIbHbIE IIPSIMBIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSAMBIX, MApaUIEIbHOCTh NOpAMOW M IUIOckocTH. [lapamiensHOoe W IEHTpabHOE
pOEKTUpOBaHue, n300paxxkeHue ¢puryp. OCHOBHBIE CBOMCTBA MapalljieIbHOIO MPOEKTHPOBAHUS.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMUA CTOPOHAMM, YTOJI
MEXAy NPsAMBIMA B IIPOCTpaHCTBE. llapainenbHOCTh IIIOCKOCTEN: NapajllelbHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX IIockocTel. [Ipocrelimme npocTpaHCTBEHHBIE (PUTYpPbI HA TIOCKOCTH:
TETpadap, NapajuIeICIUIe, IOCTPOCHUE CEUECHUM.

[lepneHUKYISApHOCTE IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, IIPSIMBbIE IapajUICIbHBIE M IEPHEHIUKYISIPHBIE K IIIOCKOCTH, IPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYISPHON
INIOCKOCTH. OpTOrOHanbHOE MPOEKTUpOBaHUE. [lepneHauKyIsIp U HAKIOHHBIE: PACCTOSHHUE OT
TOYKHU /10 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (PUIYPBHI HA IIIOCKOCTb.



[leprieHAMKYASIPHOCTD TIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX ITOCKOcTeil. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY IPSMOM U INIOCKOCTBIO, IBYTPAHHBIN YIOJl, JMHEUHBINA
yroa JBYIpPaHHOro yria. TpéXrpaHHblii W MHOrorpaHsble yribl. CBOWCTBa IJIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Bunbl MHOrorpaHHMKOB, pa3BEpTka MHororpaHHuka. [Ipusma: n-yronapHas npusMma,
npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTHh Mpu3Mbl. [lapannenenumnen,
IPSAMOYTOJIBHBINA MapajulelIeldIe]l W ero coWcrBa. Kpargaillume mnyTH Ha IIOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oinepa. [IpocrpancTBenHas teopema I[lucdaropa. IMupammpma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMusl. CBoiicTBa péOep U OOKOBBIX TpaHei
NpaBUIbHON nupamubl. [IpaBuiibHbIE MHOTOTpaHHUKH: IMpaBUIIbHAs NpH3Ma M IpaBUIIbHAs
NUpaMK/Jia, paBUIIbHASL TPEYTOJIbHAS IMPAMKJIa U MIPaBWIbHBIN TeTpa’ip, Ky0. IIpencrasnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’1p, NOAEKASAP U HKOCAIP.

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans 6okoBoit
MOBEPXHOCTU U IIOJIHOM IOBEPXHOCTU MPSMOM HPHU3MBbI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOH IMOBEPXHOCTH NPSIMOW mpu3Mbl. I[lnomans OOKOBON IMOBEPXHOCTH M TMOBEPXHOCTH
IIPaBUJILHOM MUPAMMJIBI, TEOPEMA O ILIOIIAAN YCEUEHHONW MUPAMUIBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOIPAHHHMKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS MapajUleNeNuIena, CUMMETPUs
MPABWIBHBIX IPU3M, CHMMETPHSI IPAaBUILHON TUPAMU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpAaBICHHBIE M IPOTHUBOINOJIOXHO HaIIpPaBJICHHBIE BEKTOpHI. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOPAaMH: CIIOKEHUE W BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, yMHOXXEHHME BeKkTopa Ha uucio. CBoicTBa cnoxkeHus BeKTopoB. CBoiicTBa
YMHOXEHHUS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. IIpu3Hak KoMIiaHapHOCTH
TpéX BekTOopoB. [IpaBwiio mnapamnenenunena. Teopema O pa3lOoKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. [IpsAMoyronpHasg cuctemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopnunarsr Bekropa. CBs3b MeXAy KOOpAMHATAMH BEKTOpPA M KOOpPAMHATAMHU TOYEK. YTOJI
Mexy BekTopamu. CKalasipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHsATHS: UMIMHApPUYECKAsh IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpa3syromue mnoBepxHocTed. Tena BpaiieHus:: HUIMHAP, KOHYC, YCEUEHHBIN
KOHYc, cdepa, map. BzaumHoe pacnosoxeHue cepbl U MIOCKOCTH, KacaTeabHas INIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. CummeTpust
cdepsl U mapa.

O6BéM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHHOTO
napajenenunesa U caeacTsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, LWIMHApA,
nupamMuibl 1 Konyca. O0bEM 1mapa 1 11apoBOro CETMEHTA.

KomOunammu Tten BpamieHHss U MHOTOrpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
onucaHHas okojo LwinHApa. [lepecedenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u



chepsl ockocTrio. [loHATHE MHOTOTpaHHUKA, ONTMCAHHOTO OKOJIO cephl, chepbl, BMUCAHHOH B
MHOT'OTPaHHMK WJIU TEJIO BPALLCHMUS.

[Tnomane MOBEPXHOCTH HMWIWHApA, KOHYca, Iuiomans chepel u e€ yacteir. [logodue B
npoctpanctBe. OrHomieHue 0O0BEMOB, IUIOMIAZE MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue monobus, romoterus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJIB30BAHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne ceueHUI MHOTOTPAaHHUKOB W TEJI BpAIICHUSA: CEUYEHUs LWIMHApA
(mapannenbHO U MEPIEHAUKYISPHO OCH), CEUYeHUs KOHyca (mapajulelibHble OCHOBAaHUIO H
MPOXOJSIINE Yepe3 BEpIIMHY), CEYCHHs IIapa, METOJbl IMOCTPOCHHS CEYEHHUI: METOJ CIE/I0B,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepauuu Hajl BEKTopaMH. BekTopHOE yMHOXKEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOKeHHs. IIpsMoyronbHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnokenue BexkTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOX MpH
pelIeHUH TEOMETPUYECKUX 3a/1a4.

JBu:KeHUS B IPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpakeHus. J[BwkeHus u paseHcTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buapl IBW)KEHMI: NapajuIeIbHBIA IEPEHOC, LEHTPAIbHASI CUMMETpUS,
3epKaibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanust monodus. [lpsmas u chepa
Diinepa.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

c(HOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOYdYarOIIeTOCs Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABIEHUE O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TpakJaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYTroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBLHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOe BOCIIMTAHHE:

c(hOpPMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAIIEMY POCCHUIMCKONM MaTeMaTHKH, [IEHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJbI, MCMOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAaHWE JYXOBHBIX IIGHHOCTEH  POCCHUUCKOro  Hapoaa, CcPOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM
JOCTH>KEHUN HAyKUM U JCSTENbHOCThIO YUEHOIO, OCO3HAHWE JMYHOrO BKJIaJa B MOCTPOEHUE
YCTOHYHBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIUTAHUE:



JCTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKIIOYasg  O3CTETUKY  MaTeMaTH4ECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, PpacCy)KACHHH, BOCHPUUMYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) puzunveckoe BocuTaHME:

c(hOpMUPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTUYECKHEe 3HAHUS B UHTEpecax 3J0POBOT0O
u Oe3omacHOro 00pasza XH3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, PEryJisipHas (U3MUecKass aKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSIX CIIOPTUBHO-03/10POBUTEIBHOMN JAEATEIbHOCTHIO;

6) Tpy10BO€E BOCIUTAHME:

TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTU TPYIOJIO0Ms, HHTEPEC K pa3IMyHbIM cdepam
MpOoPECCHOHAIBHON ACSTEIIbHOCTH, CBA3aHHBIM C MAaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccu U peanu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOW HAIPaBJICHHOCTH;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIUSHUS COLUAIBHO-
HPKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHME HPHUPOJHOM M COLMAIbHOM Cpeibl, OCO3HAHUE
ro0abHOTO  XapakTepa  JKOJOTMYECKHMX  MpoOJieM, OpHEHTalHus Ha  NPUMEHEHHUE
MaTeMaTHUYECKUX 3HAHUW ISl pelIeHHs 3ajad B 00JacTU OKPY’KAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHHMMaHHWE MAaTeMaTU4YeCKOW HayKHu Kak cgepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTHUS M 3HAYMMOCTH Ul pPa3BUTUSA LIMBUIM3ALUU,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIISATh MPOEKTHYIO M UCCIIEN0BATENbCKYIO I€ATEIbHOCTh UHINBUYaIbHO U
B IpYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1elCTBUS

ba3oBble Jornvyeckue a1eCTBUS:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBEHHBIE TNPU3HAKA MATEMaTHYECKUX OOBEKTOB,
MOHATUN, OTHOIIEHWH MEXIY TMOHATHAMH, (OPMYIUPOBATh OMPENCICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpHU3HAK KIAacCU(PUKALUUA, OCHOBAaHUSA [UIsi 0000IeHUs u
CpaBHEHHUS, KPUTEPUHU NTPOBOJMMOI0 aHAIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH W MPEOOpPa30BBIBATH CYXKIACHHUS: YTBEPIUTEIbHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeUrs B (pakTax,
JMaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAiaratb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHI;

JIeTIaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHI [0 aHAJIOTUH;



MIPOBOAMTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsMble U
OT TPOTUBHOTO), BHICTPAWBATh ApPTYMEHTAIUIO, MPUBOJUTH TPHUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh CcHoco® pemieHus YydeOHOM 3afaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOoliee MOAXOMANIMM € Y4ETOM CaMOCTOSTEIBHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3oBble nccienoBareibCcKue qeiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MMO3HAHUA, (POPMYIUPOBATH
BONPOCH], (UKCHUPYIOIIME MPOTUBOpEUYHE, MpoOjeMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJAMWTH  CAaMOCTOSITEILHO  CIUTAHWPOBAHHBINM  JKCIICPUMEHT, HCCIEOBAHHUE TIO0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOTO OOBEKTa, SBICHUS, IMPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITEIILHO (POPMYIIMPOBATH 000OIIEHUST ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJTIOJICHUS, UCCIICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTH MOJIYYCHHBIX PE3Yy/IbTaTOB, BHIBOJAOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKKe BBIIBUTaTh MPEIANOI0KEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIINH, JAaHHBIX, HEOOXOAUMBIX JIsl OTBETa HA BOIIPOC M IS
pelleHus 3a1a4H;

BEIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PAa3IMYHBIX  THUIOB, AaHAJIU3UPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHJIOB ©  (QOpM
MpeICTaBICHHUS,

CTPYKTypupOBaTh  WHGOpMAIUIO, TMPEACTaBIATH €€ B  pa3lIuyHbIX  Qopmax,
WJUTIOCTPUPOBATh TpapuuecKy;

OIICHUBATh HAIEKHOCT, WH(POPMAIMM TI0 CAMOCTOSATEIBHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBHUS

Oo0wmenue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IIENISMU
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX W MHUCHMEHHBIX
TEKCTax, JaBaTb IOACHCHUA II0 XOAYy pCEIICHUA 3aJadyd, KOMMCHTUPOBATHb HOJ'Iy‘ICHHLIfI
pe3yIIbTaT;

B XOJIe OOCYXICHHsSI 3a/aBaTh BOIPOCHI MO CYIIECTBY O0OCYXIaeMOW TeMbI, MPOOIEMBbl,
peliaeMoil 3a1auu, BBICKA3bIBATh WJIEW, HAIICJICHHBIE HA MOMCK PELICHUs, COMOCTaBIATh CBOU
CYXKACHUA C CYXICHUAMH OPYIrUX YJYaCTHUKOB AHAJIOra, O6H3py>KI/IBaTI) pasindue U CXOACTBO
MO3UINH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;

MNPCACTAaBJIATL PE3YJIbTAaThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICIAOBAHUSA, ITPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmar BBICTYIUICHHS C Y4€TOM 3aJady MpPEe3CHTAllMd U
0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:



COCTaBJIATh IUIAH, aIFOPUTM pPELICHMs 3aJadd, BBIOMpaTh CHOCOO pELIeHHs € y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU [103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
U MBICIUTENBHBIX MPOIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aauu;

IpPEIBUAETh TPYJHOCTH, KOTOpbIE MOT'YT BO3HMKHYTh IPH PEIIEHUH 3a/a4d, BHOCUTh
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHATH MPUYUHBI
JOCTMDKEHUSI WM HE JOCTHXKEHHsI pe3yJbTaToOB JEATENbHOCTH, HAaXOAWUTh OLIMOKY, JaBaTb
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMmecTHasi 1eITEJILHOCTD !

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pelieHUH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMl0 COBMECTHOM pPabOTHI, paclpeleniaTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
MIPOILIeCC U PE3ybTaT paboThl, 0000IIaTh MHEHHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMbI» U HHBIE), BBINOJHATH CBOIO 4acTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JPYTUMH 4JI€HAaMH KOMaH/bl, OLIEHMBaTh KauyeCTBO CBOEro BKJaJa B OOIMIMH MPOIYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicss HAyqIuTCs:

— cBOOOJHO OMEpPUpPOBaTH OCHOBHBIMHU MOHSATHSMH CTEPEOMETPUM TPHU DPELICHUH 3a1ad U
MIPOBEICHUN MaTEMAaTHIECKUX PACCYKICHHIA;

— TPUMEHATH aKCHMOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX MPHU PEUICHHUH T€OMETPHYECKHX
3am1ad;

— KJacCHU(UIMPOBATh B3aUMHOE DACIIOJIOKEHHE MPSIMBIX B IPOCTPAHCTBE, IIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

— CBOOOJHO ONEpPUPOBATh TOHSATHSAMH, CBS3aHHBIMH C YIJIaMHA B TIPOCTPAHCTBE: MEXIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSAMOU U TUIOCKOCTHIO;

— CcBOOOIHO OTNIEPUPOBATH MOHITHUSMH, CBSI3aHHBIMHA C MHOTOTPAHHUKAMU;

— CBOOOJHO pAacHO3HABAaTh OCHOBHBIE BHJIBI MHOTOTPAHHWUKOB (MpH3Ma, MUPaMUAA,
NPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

—  KJIaCCHU(HUIMPOBATH MHOTOTPAHHUKH, BBIOMpAsk OCHOBAaHUS JUTSI KilacCU(DUKAINH;

— CcBOOOMHO oOmMEpUpPOBaTh TMOHSITHSIMH, CBS3aHHBIMH C CEUYEHHEM MHOTOIPAaHHUKOB
TUIOCKOCTBIO;

— BBIMOJHATH MAPAUIEIBHOE, LEHTPATbHOE M OPTOTOHAILHOE MPOCKTHpOBaHWE (Uryp Ha
TUIOCKOCTB, BBITIOJHSTH N300pakeHHst (GUTYp Ha IIIOCKOCTH,

— CTpPOUTH CEYEHUS MHOTOTPAaHHUKOB PAa3IMYHBIMH METOJaMH, BBHIONHATh (BBIHOCHBIC)
MJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYp: BH CBEPXY, COOKY, CHH3Y;



BBIUUCIIATh  IUJIOLIAJU  IOBEPXHOCTEH  MHOTOTPAHHUKOB  (IpuU3Ma,  [HUpaMuUia),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (hopMyi;
CBOOOJIHO ONEpPUPOBATh MOHITUAMHU: CUMMETPUS B NPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (UTYPHI;
CBOOOJIHO ONEpUpPOBaTh IMOHATUAMH, COOTBETCTBYIOLUIMMM BEKTOpaM U KOOpAMHATaM B
IPOCTPAHCTBE;
BBINOJIHATH JI€HCTBUS HaJl BEKTOpaMH;
pewiath 3aJayd  Ha JI0Ka3aTeJbCTBO MAaTEMaTHMYECKMX OTHOUIEHWH M HaXOXKICHUE
reOMETPUYECKUX BEIMYUH, IPUMEHSSI U3BECTHBIE METOJIbl IPU PEIIEHUH MaTeMaTHYECKUX
3a]1a4 OBBIIIEHHOTO ¥ BEICOKOTO YPOBHSI CJI0KHOCTH;
OPUMEHATh [POCTEHINE MPOrpaMMHbBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUYUECKUX 3a]1aY;
U3BJICKaTh, MPEOOpPa30BbIBaTh U HMHTEPIPETUPOBATh MHMOPMALHUIO O IMPOCTPAHCTBEHHBIX
reoOMeTpUYECKUX (PUTypax, MpeaCTaBICHHYIO Ha YePTekKaX U pUCYHKaX;
NPUMEHSTH TOJIyYCHHbIE 3HAHWS Ha TPAKTHKE: CPAaBHUBATH M AHAIM3UPOBATH pealbHBbIC
CUTYallud, TIPUMEHSATh M3YYCHHBIC TOHATHS B MPOILECCE MOUCKA PEHICHUS MaTEeMAaTUYECKH
chOopMyYIMPOBAHHON MPOOJIEMBbI, MOJECIUPOBATh PEAbHbIE CUTYAllUU Ha SI3bIKE I€OMETpUH,
UCCIIEI0BAaTh IOCTPOEHHBIE MOJIENIU C MCII0JIb30BAaHUEM [€OMETPUUECKUX MTOHATUH U TEOPEM,
ammapara anreOpbl, pemarh TNPAaKTUYeCKHE 3a/adyd, CBS3aHHBIE C HAXOXICHUEM
TeOMETPUYECKUX BEIMYUNH;
UMETh TIPEJICTABICHUSI 00 OCHOBHBIX JTalax pa3BUTHS T'€OMETPHHM KaK COCTAaBHOW YacCTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konny 11 ki1acca o0yyaromuiicss HAy4YUTCS:
CBOOOJTHO OIIEPHPOBATH TOHSATHSIMHU, CBS3aHHBIMH C LWIMHIPUYECKOH, KOHHYECKOW U
cepuieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;
OIIEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TE€JaMU BpAIllEHUs: [IMIIMHAPOM, KOHYCOM, cepoii
U [1apOM;
pacrio3HaBaTh Teja BpalleHHs (IWIMHAP, KOHYC, cdepa U map) U OOBSICHATH CIOCOOBI
MOJIyYEHHUs Tell BPallleHuUs;
KJIacCcu(UIIMPOBATh B3aUMHOE PACIOI0KEHNE CPephl U MITOCKOCTH;
BBIYHUCIISITH BEIMYMHBI JIEMEHTOB MHOTOTPAaHHUKOB M TEJl BPAICHHUS, OOBEMBI U TIIOMIA M
MOBEPXHOCTEH MHOTOIPAaHHUKOB M TeJl BpAllleHHs, T€OMETPUYECKHX TeJ C MPUMEHEHHEM
dopmyu;
CBOOOJTHO ONEPUPOBATh MOHATHSMM, CBA3aHHBIMH C KOMOMHALMSAMH TeNl BpalleHUs |
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy M OMUCAHHBIA OKOJIO cepbl, cdepa,
BITMCAHHAs! B MHOTOTPaHHUK WJIH TEJIO BPAICHHS,
BBIYHUCIISITH COOTHOIICHHS MEXY TUTOIIAISIMUA TTIOBEPXHOCTEH M 00BEMaMHU TIOJJOOHBIX TEIT;
u300pakaTh M3y4daemble (UTypHl, BBIIOIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PHUCYHKOB
HPOCThIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TEJ BpalllCHMS;
U3BJIEKaTh, MHTEPIPETUPOBATh U IMPEOOpa3oBbIBATh MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, MPEeICTABICHHYIO Ha YepTeKaX U PUCYHKAX;
CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITOJIHATH ONEPAIMK HA/l BEKTOPaMH;
3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBON CHCTEME KOOPAMHAT;



pelaTs reOMETPUYECKHUE 3a7aul Ha BBIYMCIIEHUE YIJIOB MEXKIY NMPSMBIMHU U IIOCKOCTSIMU,
BBIUMCJICHUE PACCTOSIHMM OT TOYKH 0 IIOCKOCTH, B II€JIOM, Ha IIPUMEHEHHE BEKTOPHO-
KOOPJHMHATHOI'O METO/a IIPH PELICHUH;

CBOOOJIHO ONEPUPOBATH IOHATUSMM, CBS3aHHBIMU C JBM)KEHHUEM B IIPOCTPAHCTBE, 3HATb
CBOMCTBA JIBIKCHUIA;

BBINOJIHATh U300pakeHUsI MHOTOTPAHHUKOB M TeJl BPAILEHUs MPH MapauieIbHOM IIEPEHOCE,
LEHTPAIbHOW CHUMMETPHUM, 3€PKaJbHOM CHUMMETPUHM, IIPU IIOBOPOTE BOKPYI IPSMOMH,
npeoOpa3oBaHus MOI00US;

CTPOUTh CEYEHHS] MHOIOI'DAaHHUKOB M TE€J BpAIICHMS: CEYEHMs LMIMHApA (IIapajulesbHO U
HEPHEHINKYIIIPHO OCH), CEYEHUs KOHYyca (IapajielbHble OCHOBAHUIO M IPOXOJAIINE Yepes3
BEpLIMHY), CEUEHHs 11apa;

UCIIOJb30BaTh METOJABI IIOCTPOCHMSI CEUYEHUH: METOJA CIIEJOB, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHHUS, METOJ] IIEPEHOCA CEKYLIEH MJIOCKOCTH;

JIOKa3bIBaTh NT€OMETPUUECKHUE YTBEPIKICHUS;

OPUMEHATh TIeOMETpUYecKue (akThl Ui  pElIeHHs CTEPeOMETPUYECKHUX  3ajad,
IIPEII0JIaratoIUX HECKOJIBKO LIaroB PEIICHHUs, €CIM YCIOBUS IPUMEHEHMSI 3a]1aHbl B SIBHOU
U HesiBHOM (hopwme;

pelmars 3aJa4d  Ha JI0Ka3aTeIbCTBO MAaTEMaTMYECKMX OTHOLICHUH M HAXOXKICHHE
FE€OMETPUUECKUX BEJIUYUH;

IPUMEHATh IPOIPAaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPH
pEeLIEHNN CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATH MOJTYYCHHBIE 3HAHUS Ha MPAKTUKE: CPaBHUBATh, aHAJIM3UPOBATh M OLICHUBATH
peanbHble CUTyallMd, NPUMEHATh W3Y4YCHHBIC IOHATHS, TEOPEMBI, CBOMCTBAa B IPOLECCE
MOMCKA PelIeHUs MaTeMaTH4ecku chopMyTUpoBaHHOMN MPOOIEMbl, MOJIEIUPOBAThH PealbHbIe
CUTyallul Ha SI3bIKE N€OMETPUH, HCCIEN0BATh IMOCTPOEHHBIE MOJEIM C HCIOJIb30BAHUEM
FeOMETPUUECKUX TOHATHI W TeopeM, ammapaTa aiareOpbl, pelaTh MpaKTUYECKUe 3a/iadd,
CBSI3aHHBIE C HAXO0XKICHUEM I'€OMETPUYECKUX BEINYHH;

UMETh TNPEACTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM KaK COCTAaBHOM 4YacTH
(byHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsn4yecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606III€HIfC " 15 1
CHUCTEMaTHU3aIUs 3HAHUM
3 O6bEéM MHOTOTpaHHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHwME, 0606meHI/vIe " 17 9
CUCTEMaTH3aI1s 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




KanennapHo — rematudeckoe mianuposanue 10 kiace

Ne
n/n

Tema ypoka

Koanue
CTBO
4acoB

JarTa usyyenus

IJIaH

dakr

OcHoBHBIE TpaBUIIa N300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MapajuIeNIbHBIX MPSIMBIX (OTPE3KOB),
CepeIMHbl OTpe3Ka

[TonsATus cTepeoMeTprn: TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE ITPaBUJIa H300paKEHUS Ha
PHUCYHKE IJIOCKOCTH, apaJIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[ToHsTHSA: TIEpeceKaroNUuecs MIOCKOCTH,
MEPECEKAIOIINECs MPsAMasi U IIOCKOCTb;
MOJTITPOCTPAHCTBO

[ToHsATHSA: TIEpECEKAIONIUECS IIOCKOCTH,
MIEPECEKAIOIINECS MPsAMast U IIOCKOCTb;
MOJTyITPOCTPAHCTBO

MHOrorpaHHHKH, H300paKCHHE MPOCTEHIIINX
MPOCTPAHCTBEHHBIX (QHUTYP, HECYIICCTBYIOIIMX
00BEKTOB

MHororpaHH1KH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMCTPHUU U IICPBBIC CICACTBHUA U3 HUX

10

11

AXCHOMEI CTCPCOMCETPHUU U IICPBBIC CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX.
CriocoOsl 3a/1aHus NPSMBIX U TUIOCKOCTEH B
npoctpancTBe. O603HaUEHUS IPSIMBIX U TUIOCKOCTEH

N300pakeHne ceueHni MMpaMuibl, Kyoa U IPU3MBI,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
NepeceYeHus MOTYyYSHHBIX TIOCKOCTEH.
PackpammBanue NoCTpOEHHBIX CEYEHUI pa3HBIMU
OBE€TaMHu

N300pakeHne ceyeHnit MMpaMuibl, Kyoa U IPH3MBI,
KOTOpBIE MPOXOIAT Yepe3 ux péopa. M3o0paxenue
NEpCCCUCHU A MOJTYUCHHBIX IIOCKOCTEH.
PackpaivBanve mocTpOEHHBIX CEYEHU pa3HbIMU
[[BETaMH

12

N300pakenune ceueHuil nmupaMusl, Kyoa v IpU3Msl,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
NEpCCCUCHU A MOJTYUCHHBIX IIOCKOCTEH.
PackpaivBanve mocTpOEHHBIX CEYEHUI pa3HbIMU




OBE€TaMH

13

N300paxkeHre CeUCHNI MUPaMKIbI, Ky0a U TPU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux peopa. M3obpaxkenue
MePECeUCHUS MOTYUCHHBIX IIJIOCKOCTEH.
PackpairBanue MoCTpOEHHBIX CEYEHNI pa3HbIMU
IBETaMH

14

15

16

Merton cnenoB i HOCTPOCHUS CEUEHHH

Merton cnenoB uisi HOCTpoeHus ceueHuii. CBoiicTBa
[IEPECCYCHUH NPSMBIX U INIOCKOCTEN

Merton cnenoB i OoCTpoeHus ceueHuii. CBoiicTBa
MePECCUCHUH MPSIMBIX U TUIOCKOCTEH

17

[TocTpoenue ceveHwmii B mupamuie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3maHne BHIHOCHBIX YEPTEKEH U
3aIMCh 1IArOB MOCTPOEHUS

18

19

20

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3maHue BHIHOCHBIX YEPTEKEH U
3aIMCh 1IArOB MOCTPOEHUS

ITocTpoenue ceuenuii B nupamuze, Kyoe 1no Tpém
ToukaM Ha p€opax. CozlaHMe BEIHOCHBIX YepTexel nu
3alMCh HIaroB IOCTPOEHUS

ITocTpoeHue ceuenuii B mupamuze, Kyoe 1no Tpém
ToukaM Ha p€Opax. Coz/laHre BEIHOCHBIX YepTexkel u
3aIUCh 1IaroB MOCTPOEHUs

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIBHBIX oTpe3kax. [Tonodue
TPEYroJbHUKOB

22

23

24

[ToBropenue mrannmerpun: Teopema Menenas.
PacueTsl B ceueHNSIX HA BEIHOCHBIX YCPTEIKAX.
Hcropus pa3BUTHS INTAHUMETPUU U CTEPEOMETPUU

KonTtpoJsabHasi padora ""AKCHOMBI CTEepeOMeTPHH.
Ceuenns"

B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpenuBaronuecs npsamele. [Tpusnakn

CKpeuIrBaroImuxcsa npsaMeix. [lapannensHbie npsmble B
IIPOCTPAHCTBE

25

Teopema o CynieCTBOBaHMM U €AMHCTBEHHOCTH
IIPSIMOY NapAJIJIENIbHONU JaHHOM IPSIMOU, IPOXOASAILEH
yepes TOUKY MPOCTPAHCTBA U HE JIEXKAIEH Ha JaHHOU
psMoH. JIeMMa o0 nepecedeHny napasulesIbHbIX
IIPSIMBIX IIOCKOCTBIO

26

[TapannensHOCTH Tpex MpsMbIX. Teopema o TpEx
NapaJuleIbHbIX MPSAMBIX. Teopema o




CKpCHIUBAOIUXCA NPAMBIX

27

28

29

[TapannensHoe npoekTupoBaHue. OCHOBHBIE CBOMCTBA
napajieIbHOTO MPOEKTHpoBaHus. M3o0paxenue
pasHbIX (GUTYp B MapAIIEITBHON MPOSKIIUU
[lenTpanpHas npoeKuus. YToJl ¢ COHAPaBIEHHBIMU
CTOPOHAMU. YTOJI MEXAY IPSIMbIMU

3azauM Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE,

CBSI3aHHBIE C PACIIONIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHSA: MapaJIENbHOCTD NPSIMOM U IIJIOCKOCTH B
npoctpaHcTe. [Ipu3Hak napanienbHOCTH MPSIMON U
mockocT. CBOMCTBA MapalIeIbHOCTH MPSIMON U
IUIOCKOCTH

31

32

33

34

['eomeTpuyeckue 3a1a4n Ha BEIYUCICHUE U
JI0KAa3aTeNIbCTBO, CBA3AHHBIE C I1APAJLIEIbHOCTHIO
MPSAMBIX U INIOCKOCTEHN B MPOCTPAHCTBE

ITocTpoenue ceueHus, MPOXOIALIETO YEPE3 NaHHYIO
IIPSIMYIO Ha 4YEPTEKE U NapaJUIeIbHOIO IpYyron
npsAMoM. Pacdy€r oTHOIIEHUI

[TapamtenpHas NpOEKLHUs, IPUMEHEHHE IS
MOCTPOEHMSI CeUeHUH Ky0a 1 nmapasenenumnea.
CaolicTBa napauienenunena u Npu3Mbl
[Tapannensnbie muockoctu. Ilpusnaku
MapaJuIeIbHOCTH ABYX IIJIOCKOCTEH

35

Teopema o0 mapaJuIeTIbHOCTH ¥ € AUHCTBEHHOCTH
TIJIOCKOCTH, MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICKAIYIO JAaHHOM IIOCKOCTH U CJIEJICTBHS U3
HEE

36

37

38

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHHUSI IPH
IIEPECEYECHHH JIBYX MapAJUICIbHBIX INIOCKOCTEN
TpeThen

CBoiicTBa mapanenbHbIX MIIOCKOCTEN: 00 OTpe3Kax
napajieNIbHBIX MPSAMBIX, 3aKITIOYEHHBIX MEXKITY
napajuiebHBIMU IJIOCKOCTSIMU; O NepeceueHUun
MPSIMOM € IBYMs TapaJuIeIbHBIMU MJIOCKOCTAMU

IToBropenue: Teopema [Tudaropa Ha mockoctu

39

[ToBTOpEHMNE: TPUTOHOMETPUS MPAMOYTOIBLHOTO
TpPEeYrojJbHUKa

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO MapauiesenuIeaa

41

Brruucnienue JUIMH OTpe3KOB B Ky0e U
IIPSIMOYT'OJIBHOM IapajuIeIeuIe e




[TepnieHAMKYAAPHOCTD NMPAMOM U TI0CKOCTH. [Ipr3Hak

42 HEPIECHIUKYJIAPHOCTH IIPSIMON U INIOCKOCTH

43 [lepneHUKyYIAPHOCTD NPSAMOM U IUI0CKOCTH. IIpu3Hak
NEPIEHIUKYJIAPHOCTH IIPSIMON U TUNIOCKOCTH
Teopema o CynieCTBOBaHMM U €AMHCTBEHHOCTH

44 IIPSIMOM, IPOXOAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYISPHON K IIIOCKOCTU

45 [InockocTH ¥ NepNEHANKYISPHBIE UM IIPSIMBIC B
MHOTOTpaHHUKAX

46 [1nockocTu ¥ NepNEHAUKYISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHUKAX

47 [lepnennukynsap u HaknoHHas. [loctpoenue
NIEPIEHIUKYIIAPA U3 TOUKH HA IPSIMYIO

48 [lepnennukynsap u HaknoHHas. [loctpoenue
NIEPIEHIUKYJIApA U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas u
oOparHasi)

50 Teopema o Tpéx nepneHaAuKyIApax (mpsmas u
oOpaTHas)

51 VYroa Mexay CKpelrBaroIUMUCS MPSIMbIMU

59 [Touck neprneHaAUKyISIPHBIX MPSAMBIX C TOMOILBIO
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [TocTpoeHue ceuenuit kyba, IpU3Mbl, IPABUIbHOM
MUpPaMHJIbI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKINH

55 [TocTpoenue ceuenuit kyoa, IpU3Mbl, PABUIBHOM
MIIPaMH/IbI C TOMOLIBI0 OPTOTOHAIBHOM MPOEKINH
CumMMeTpusi B IPOCTPAHCTBE OTHOCUTEIHHO

56 rtockocty. [ImockocTn cuMMeTpuid B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U TUIOCKOCTH
KaK CJIeZICTBHE CUMMETPHUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacy€r paccTosiHUN OT
TOYKH J10 TUNIOCKOCTH

59 [IpaBuibHBIE MHOTOTpaHHUKH. PacyéT paccTosiHuii OT
TOYKH JI0 TUIOCKOCTH

60 CriocoObl OIYCTHTD NEPIICHANKYIISPBI: CAMMETPHUS,
CIBUT TOYKH MO MapaJIJIETbHONU MPAMOM

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE
paccTostHui

62 KounrtposbHast padora ""B3anMHoe pacnosioxeHne




NPSAMBIX U IJIOCKOCTEH B mpocTpaHcTBe"

HOBTOpeHI/ICZ yYroJj Mexay npsaMbIMHU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64 [ToBTOpEHME: Yros MeXAy CKPEIUBAIIUMUCS
MPSIMBIMU B ITPOCTPAHCTBE

65 ['eomeTprueckre METOIbI BBIYUCICHUS yIila MEXKIY
MPSAMBIMU B MHOTOIPAHHHUKAX

66 JIByrpanHblil yroji. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPAHHOTO yriia

67 [lepnenaukynsapubsie mI0ckocTH. CBONCTBA B3aUMHO
MEePIEHIUKYISIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHANKYIIPHOCTH TUIOCKOCTEH; TeopeMa

68 0 MPSAMOM MEPECEUEHHUS IBYX IIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU IIIOCKOCTH

69 HpﬂvMoyI‘OJII)HI)If/'I napajuiesenunes; Kyo; usMepeHus,
CBOMCTBA MPSMOYTOJILHOTO Mapaliesienuneaa

70 Teopema 0 nuaroHanu NPMOYroJIbHOTO
napajuieJIenuIea u ClIeICTBUE U3 Hee
CrepeomeTpruecKke U MPUKIaIHbIC 33/1a4H,

71 CBSA3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM MPAMBIX U
MIJIOCKOCTH
[ToBTOpEHME: CKpPEIIMBAIOIINECS MPSMBIE,

72 napajuieJIbHbIE TNIOCKOCTH B CTAaHIAPTHBIX
MHOT'OTPaHHUKAX
[Tapa mapasnienbHbIX IIOCKOCTEN Ha

73 CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEKTY
CKPEITUBAIOIIUMHUCS MPSIMBIMH B TIPOCTHIX CUTYAITUIX

74 Paccrosinne OT TOUKH 10 TUIOCKOCTH, PACCTOSIHUE OT
MpsIMOM 0 MIOCKOCTH

75 Brrunciienne pacCTOSTHUN MEXIY CKPEITUBAIOIIUMUCS
MPSIMBIMU C TIOMOIIBIO MEPIEHIUKYISIPHOM IIIOCKOCTH
TpéxrpaHHbIid yroy, HEpaBEHCTBA JUIS TPEXTPAHHBIX

76 yrioB. Teopema Iludaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB U1l TPEXTPAHHOIO yTila

77 DneMeHTHI CPepUIecKO TeOMETPHH: Te€0Ie3NUECKUe
JIMHUU Ha 3emiie

78 KonTtpouabHnasi pa6ora "Yribl n paccrosiHus"

79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €T0
3JEMEHTHI"

80 [Mupamuna. Bunsl nupamua. [IpaBunsHas nupamuaa

81 IIpusma. IIpsamas u HaknoHHAas npusMel. [IpaBuinbHas




pu3Ma

[Ipsmoit napamienenunes, TpSIMOYTOJIbHbBINA

82
napaiesienumnes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema Ditnepa

84 Brinykibsie MHOrOrpanuuku. Teopema Diiepa.
[IpaBuibHbBIE U ONTYIPAaBUIbHBIE MHOTOIPAaHHUKU

85 KonTtpouabnas pa6ora "MHororpanaukn'

86 [lonsiTHEe BEKTOpa HA MJIOCKOCTH U B POCTPAHCTBE
CymMma BEKTOpOB

87
Pa3znocts BekTOpOB

88

89 [IpaBuno napannenenunena

90 YMHOKEHHE BEKTOpa Ha YUCIIO0

01 Pasnoxxenue Bekropa 1o 0azucy Tpéx BEKTOPOB, HE
JeXalKX B OJHOU IITOCKOCTH

92 CkansipHOoe pou3BeICHNE

93 Brruucnenue yria Mex1y BEKTOpaMu B IPOCTPAHCTBE

94 [Ipocreiimune 3aga4u ¢ BEKTOpaMu

95 [Ipocreiimune 3aga4u ¢ BEKTOpaMu

96 [Ipocreitmune 3aga4u ¢ BEKTOpaMu

97 [Ipocreitmune 3aga4u ¢ BEKTOpaMu

08 O0600611eHre U cucTeMaTu3alys 3HaHU!

99 O060011eHre U cucTeMaTu3alys 3HaHUN

100 HTorosasi KOHTpoJIbHAA padoTa

101 HTorosasi KOHTpoJIbHAA padoTa

102

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI




Kanennapno rematnyeckoe mianuposanue 11 KJIACC

Ne Tema ypoxa Ko JlaTa u3ydeHust
n/n 4eCTBO
yacoB IJ1IaH (l)aKT

1 IToBTOpenue Tembl "KoopiuHaTel BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHCTBE"

5 [ToBTOpenue temsl "CkansipHoe 1
MIPOU3BEJCHNUE BEKTOPOB"

3 [ToBTOpenue Temsl "Boruncinenue yria 1
MEXy BEKTOpaMH B pOCTpaHCTBE"
IToBTOpenue Tembl "YpaBHEeHHE TPSIMOH

4 ’ 1
MPOXOJIAIICH yepe3 ABE TOUKH"

5 YpaBHEHHE TIOCKOCTH, HOPMaJjlb, YypaBHEHUE 1
IUIOCKOCTH B OTPE3Kax

6 YpaBHEHHE TIOCKOCTH, HOPMaJjlb, YypaBHEHUE 1
MJIOCKOCTH B OTPE3Kax

7 BekropHoe npou3sBeneHne 1

8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
MporpaMMHUpPOBaHUE

9 JIuneliHbIC HEPABEHCTBA, JIMHEWHOE 1
MporpaMMHUpPOBaHUE

10 AHaMTUYECKHE METO/IbI pacyéra yria 1
MEXIy NPSMBIMU B MHOT'OTpaHHUKAX

11 AHaTMTAYECKHE METOIBI pacyéTa yria 1
MEXY IIIOCKOCTSIMHA B MHOTOTpaHHUKAX

12 ®opmyna pacCTOSHUS OT TOYKH J10 1
IJIOCKOCTH B KOOPJMHATAX

13 Haxoxnenue paccTostHUM OT TOYKHU J0 1
TUIOCKOCTH B KyOe

14 Haxosxenne pacCTOSTHUI OT TOYKH 10 1
MJIOCKOCTH B TIPABUJIBHON MUPAMU/IE

15 KonTpomnpHas pabota "AHanutuueckas 1
reoMeTpust"

16 CedeHusi MHOTOTPAHHUKOB: CTaH/IapTHHIE 1
MHOTOTPaHHUKH

17 CedeHust MHOTOTPAHHUKOB: METO/T CJIE/IOB 1
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE

18 MIJIOCKOCTH, TIEPECEeUCHUS TIPSIMBIX U 1

IUIOCKOCTEH




19

20

21

[TapaynenpHble NPAMBIE U TIOCKOCTH:
IapaJujleIbHbIE CEYEHUs

[TapanenbHbIe IPSMbBIC U TIJIOCKOCTH: Pacu€T
OTHOIICHUH

[TapamienbHble TPsIMbIE U MJIOCKOCTH: YTJIbI
MEXIYy CKPEITUBAOIIMMUCS TTPSIMBIMHU

22

[IepnieHauKyIsIpHBIE MIPSAMBIE U IUIOCKOCTH:
CTaHJApTHBIC ITApbI EPIECHIUKYIIPHBIX
IIJIOCKOCTEN U NPSIMBIX, CAMMETPUH
MHOT'OI'PAHHUKOB

23

24

[IepnieHauKyIsIpHBIE MPSAMBIE U IUIOCKOCTH:
TeopeMa O TpeX MEePIEeHIUKYISIPax
[lepnieHAUKYIApHBIE IPSAMBIE U INIOCKOCTH:
BBIYMCIICHHS IJIMH B MHOIOTPAaHHUKAX

25

[ToBTOpEHUE: IO MHOTOYTOJIBHHKOB,
dbopMyIIBI IS TUTOIIACH, COOOpaXKeHUS
nmonoous

26

27

28

29

[ToBTOpEHUE: TUIONIATU MHOTOYTOJIBHHKOB,
dbopMyIIBI IS TUTOIIACH, COOOpaXKeHUS
oJI00us

[ToBTOpEHME: MIOMAAN MHOTOYTOIEHUKOB,
bopMyIIBI IS TUTOIIAICH, COOOpaXKeHUS
oJI00us

[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
94acTH, COOOpaKEHUS MOA00HS

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUIONIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUS MOT00MS

30

31

32

KonTponbnas pabota "IloBTOpenue:
MHOTOI'PAHHUKH, CEYEHUS] MHOTOI'PaHHHUKOB"
O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napasuiesenumnea

3anaum 00 yaABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeomeTpHuyeckne 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTO
napaJuleenumneaa

34

[Ipuknanneie 3a7a4n, CBsI3aHHbBIE C
BbIUKCJIEHHEM 00BbEMA MPSIMOYTOJILHOTO
napasuiesenumnena




O0BEM ITPSAMON ITPU3MBI

35

36 CrepeomeTpuuecKkue 3aj1auu, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TPSMOI MTPU3MBI

37 [Tpuxnanueie 3a1a4u, CBA3aHHBIE C 00bEMOM
IPSAMOI IPU3MBI
Brraucnenue 065EMOB Tell C TOMOIIBIO

38 onpeaenéuHoro uarerpaita. O0bpém
HAKJIOHHOM MPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIbIO

39 onpeaenénHoro uarerpaita. Oobpém
MIAPaMU/IbI

40 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0bEMa nupamuabl. OTHOIIEHHE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

42 CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIC C
00bEMaMH HAKJIOHHOW MTPU3MBI

43 CrepeomeTpuyecKkue 3aJ1a4u, CBI3aHHbIE C
00BEMamMH TUpaMUIbI

44 [Tpuxnanueie 3anaun no reme "OOBEMBI TEN",
CBSI3aHHBIE C 00bEMOM HAKIIOHHOU MPU3MBI

45 [Tpuknanueie 3agaun mo teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MTUPAMUIBI

46 [Tpumenenue 00bEMOB. Boruncnenue
PacCTOSIHUS A0 MIOCKOCTH

47 Konrponsnas padora "O6bémM
MHOTOTpaHHHKa"

48 [{umuaaprdeckas TOBEPXHOCTb,
00pa3yromue MHINHIPUIECKON MTOBEPXHOCTH

49 unuagap. [Ipsamoi KpyroBon HUUIUMHAD.
[Inomane moBepXHOCTH LUIUHIPA

50 Konunyeckas moBepxHOCTh, 00pasyroliue
KOHHUYECKOU nmoBepxHoctu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,
napauIeIbHON MJIOCKOCTH OCHOBAHUS

50 VYceuénnslii konyc. M300paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH M ITOJTHOM

IMMOBCPXHOCTHU KOHYCA




54

55

56

[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM
HOBEPXHOCTH KOHYCa

CrepeomeTpruecKkue 3aJauu Ha
JI0KA3aTeJIbCTBO U BBIYUCIICHHUE,
MIOCTPOEHUEM CEUEHUM LWJIMH/IPA, KOHYCA
CrepeomeTpruecKkue 3aJauu Ha

J0Ka3aTeJIbCTBO U BBIYUCIICHUC,
IMOCTPOCHUEM CceueHHI OUJINHApPA, KOHYCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

58

59

60

HpI/IKJIaHHBIG 3aga4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

[Tepeceuenue chepsl U m1apa ¢ MIOCKOCTHIO.
Kacanue mapa u cheps! miockoctsio. Bua u
n300pakeHue mapa

61

[epeceyenue cdepsl U mapa ¢ MmIOCKOCTHIO.
Kacanwue mrapa u ceps! miockoctsro. B u
n300pakeHue mapa

62

63

64

65

66

VYpaBuenue chepsl. [Inomans chepst u eé
yacreu

Cummerpus chepsl 1 mapa

CrepeomeTpruecKkue 3aJauu Ha
JIOKa3aTeJIbCTBO U BBEIYHCIICHUE, CBI3aHHEIC
co cepoii U mapom, MOCTPOCHUEM UX
CEeUYeHNH MIO0CKOCTHIO

CrepeomeTpuuecKkue 3aJauu Ha
JTIOKa3aTelIbCTBO U BHIYMCIICHHE, CBSI3aHHbIE
co chepoii 1 mapom, MOCTPOCHUEM UX
CEYEeHMH TIOCKOCThIO

[Ipuknagaeie 3aaa9n, CBSI3aHHBIE CO chepoit
U IIapoM

67

68

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaH}IapTHBIe
mogoous

Paznuunbie KOM6I/IHaLII/II/I TCJI BpallICHUS U
MHOT'OIrpaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"




70

71

72

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

KoHnTtposnbHas padora "Tena u moBepxHOCTH
BpaieHus"

O0béMm unuaIpa. Teopema 06 00bEMe
PSIMOTO LUJIMH]IpA

73

74

75

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

[Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH
KOHYca

CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIE C
BBIUKCJICHHEM 00BEMOB IMIIMHpPA, KOHYCa

76

7

78

79

80

[Ipuknanueie 3anaun mo teme "OO0bEMBI U
TJIOIA U TTOBEPXHOCTEH Tet"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomanb chepsl.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB I11apa, IIapoOBOTO
CerMEHTa U IapOBOr0 CEKTOPa

[Tpuxnanueie 3anayn no reme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa U TUIOMIA/IBIO
chepnl. COOTHOIICHUS MEXTY TUTOMIAISIMU
MOBEPXHOCTEN U 00bEMaMH MTOJOOHBIX TEIl

[TonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHue
00bEéMa nipu nogooun. CtepeoMeTprudeckue
3a]1auu, CBsI3aHHbIE C BBIYUCIEHHEM 00BEMOB
TeJN U IUIouaiel MOBEepXHOCTEH

KonTponbnas padota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Ten"

81

JIBmxenwust mpoctpancTBa. OTOOpaKeHUS.
JBmxenus u paBeHCTBO (huryp. O6mme
CBOICTBA JBHKCHUHN

82

83

84

Buabl nBukeHMit: napauiebHbIN IEPEHOC,
LEHTpAJIbHAsl CAMMETPHS, 3epKaTbHast
CHMMETpPHUS, TIOBOPOT BOKPYT MPSIMOMH

[IpeobpazoBanus nogobus. [Ipsamas u chepa
Olinepa

['eomeTpHuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKEHUS

85

KonTtponbhas padota "BekTopsl B
npocTpaHcTBe"
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Ob6o6maromee noropenue 11 noHsATHH U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucremarusauus 3Hanui: "llapamienbHocTh
MPSAMBIX U IJTIOCKOCTEH B IPOCTpaHCTBE"
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O6o6maromee noproperne 11 nmoHsTHIA 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTemartusanus 3HaHuil: "BekTopsl B
npocTpascTae”
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O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npocTtpaHcTae”

O6o6matomee moBTopeHue 11 moHsITHI 1
MeTo0B Kypca reomerpuu 10—11 knaccos,
cucTeMaTusanys 3HaHui: "O0beM
MHOTOTrpaHHHKaA"

O6o6matomee moBropeHue 11 moHITHI 1
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOTrpaHHHKaA"

Ob6o6u1aroree noropenue 11 noHsATUi 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3zanus 3Hanuil: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"
Ob6o6uaroree nopropeHue 11 noHsATUi U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3zanus 3Hanuil: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

Wrorosas koHTposibHas paboTa
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HtoroBast KOHTpoJIbHAs paboTa
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[ToBTOpEHHE, 0000IIIEHNE U CUCTEMAaTH3AIIH
3HAaHUH

I/ICTOpI/I}I Pa3BUTHA CTCPCOMETPHUUN KaK HAYKU
ueé POJIb B pa3BUTHHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBuTHs CTEpEOMETPUM KaK HAYKU
U €€ poJib B Pa3BUTUHM COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMHI
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HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH




99

100

1 €€ poJib B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH
U e€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH

U e€ poJib B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcropust pa3BUTHSL CTEPEOMETPUM KaK HAYKH
U €€ pPOJIb B Pa3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

102

Hcropus pa3BUTHS CTEPEOMETPUM KAK HAYKH
U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
VHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI




