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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUEHMSI JUCLUILIINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0Oy4aroIMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU J10KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpaMmbl yueOHOro Kypca «I'eomerpusk» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKHX 3HAHMM W JEHCTBUU,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIOIIMX OINKCHIBATH M W3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMEHUsI UX MPUMEHATb, MPOBOAMTH JOKAa3aTeIbHBIE PACCYXKIEHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKJIECHUIN U POJIM aKCHOMATHKHU B IPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¢ COBEPIICHCTBOBAHME MHTEUICKTYAIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pAcHoO3HaBaTh TMPOSIBICHUS T'E€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTro Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
(¢opMUpOBaHHE JIOTUYECKUX YMEHUH  paclpeiensercs He TOJIbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYarouuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN O0YYaIOIINUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MporpamMM, OO€CHeunuTh YriyOJEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 waca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, ImpsAMas, IUIOCKOCTH,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPsAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnas TteopeMa Iludaropa. Ilupammpa: nN-yrojbHas NUpaMHIA,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3lIOKEHUHM BEKTOpa IO TPEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTvsi: IMIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHatel BekTopa. Pa3zmoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsI CUMMETpPUS, 3€pKAbHAS CHUMMETpPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, ONPOCHI M APYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIVIOMY M HACTOALIEMY POCCUMCKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOT0 Hapojaa, cpOpMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss JCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3710pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peaau30BbIBATh COOCTBEHHBIE >KU3HEHHbIE IIJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYEeCKUX 3HAHUN IS pelieHus 3ajady B 00JiacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUN MEXAy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C HCMOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAM3UPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXKICHUA C CYKICHHUSAMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca MU pe3yjbTaTa pElIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSAM, OOBSICHATH IPUUNHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (popmax paboThl (0OCYkHAeHHUS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSAMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKHX OTHOLIEHUH U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh H3yYECHHbIE MOHATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalICHUS IpU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLINE YePE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl JJISl PELIECHHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTH4ecKu  CPOpMYIMpPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU KaK
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3 1
IIPOCTPAHCTBE
4 HepneH)mIEynapHOCTL MPSIMBIX U o5 1
IUIOCKOCTEH B IPOCTPAHCTBE
5) Vel U paccTosTHUS 16
6 MHororpanHuku 7
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTeMAaTH3aIvsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEeHUE, 06001IEHNE 1 17 5
cUcTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




n/n

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Tema ypoka
Bcero

OcHoBHbIe MpaBuiia H300paKEHUsI HA PUCYHKE
IJIOCKOCTH, MapajuIeIbHBIX MPSIMBIX (OTPE3KOB), 1
Cepe/IMHBI OTPE3Ka

Kounrtpousb
Hble padoThI

IIpakTHye
cKkue padoThl

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[ToHsTHS CTEepeOMeTpHH: TOUKA, IIPsMasi, INIOCKOCTh,
npoctpancTBo. OCHOBHBIE ITPaBUiIa N300paKEHUS Ha
PHUCYHKE IJIOCKOCTH, TTApAJUICIbHBIX MTPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsiTHs: MepeceKkaroumecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKoCTh; 1
MOJIYITPOCTPAHCTBO

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKocTh; 1
MOJIYTIPOCTPAHCTBO

MHororpaHHHKH, U300paKEHHE TPOCTSUTITHX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX 1
00BLEKTOB

MHororpaHHHKH, U300paKECHUE IPOCTEUIIINX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX 1
00BEKTOB

AXCHOMEI CTCPCOMETPHUU U IICPBBIC CICACTBHUA U3 HUX
AXCHOMBI CTCPCOMCTPHUHU U IICPBBIC CICACTBUA U3 HUX 1

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE CIEACTBUS U3 HUX.




n/n

KoaudecTBO 9acoB

Tema ypoka
Bcero

KonTpoan [paxkTnye
HbIe padoThI cKHe padoThl

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

CriocoObI 3a1aHus IPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HAUEHUS NPSAMBIX U IUIOCKOCTEN

10

N306paxenune cedyeHuit nmupamMuibl, Kyoa v MpU3MBI,

KOTOpBIE MMPOXOJAT Yepe3 ux péopa. M3obpaxenue
IepeceyeHus MOJYyUEHHBIX MIIOCKOCTEH. 1
PackpammBaHnue OCTPOEHHBIX CEYEHUH pa3HbIMU

LBETaMU

11

N3o06paxkeHne ceyeHuit mupamMuibl, Kyoa v MpU3MBI,

KOTOpBIE MMPOXOJAT Yepe3 ux péopa. M3obpaxenne
IepeceyeHus MOJYyUEHHBIX MIIOCKOCTEH. 1
PackpamimBaHue NoCcTpOECHHBIX CEYEHHUI pa3HBIMU

LBETaMU

12

N3o6paxkeHne ceyeHuit mupamMuabl, Kyoa v MpU3MBI,

KOTOpBIE TPOXOIAT uepe3 ux péopa. M3zobpaxkenue
MepeceyeHMs TOTYICHHBIX TIOCKOCTEH. 1
PackpammBanue NoCTpOEHHBIX CEYEHUN pa3HBIMU

IBETaAaMH

13

N300paxenune ceuyeHnit nmupamubl, Kyda 1 pU3MBI,

KOTOpBIE TPOXOIIT uepe3 ux péopa. M3zobpaxkenue
nepeceyeHus MOJyYEHHBIX MIIOCKOCTEH. 1
PackpamiBanne TOCTPOCHHBIX CEYCHUI Pa3HBIMH

[[BETAMHU

14

15

Merton cnenoB 1uisi TOCTPOCHUS CEYECHHI 1

Meton crnenos it nocTpoeHus ceueHuil. CBoiicTBa
[IEPECCUCHUH MPSMBIX U INIOCKOCTEN




KoaudecTBO 9acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
n/n Tema ypoka Bcero Konrpoa, Tpakrie u3ydyeHusi oOpasoBaTesibHbIE
HbIe padoThI cKHe padoThl pecypes:
16 Meroa cnenoB aiis mocTpoeHus ceueHuid. CBoiicTBa 1
[IEPECCYCHUH IPSMBIX U IUNIOCKOCTEN
[Toctpoenue ceuenuii B mupamuie, Kyoe no Tpém
17 ToukaM Ha p&opax. Co3aHne BEIHOCHBIX YEPTEkKEH 1 1
3aMuch UIaroB MOCTPOEHUS
[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém
18 Toukam Ha péOpax. Co3zmaHue BHIHOCHBIX YEpTeXKel 1 1
3aMuch MIaroB MOCTPOCHUS
[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
19 ToukaMm Ha péOpax. Co3zmaHune BHIHOCHBIX YEPTeXKeEH 1 1
3alHCh HIaroB IOCTPOEHUS
[TocTpoenue ceuenuii B mupamuie, Kyoe o Tpém
20 Toukam Ha péopax. Co3maHe BHIHOCHBIX YEPTEKEH U 1
3alHCh HIaroB IOCTPOEHUS
[ToBTOpenue mnanumerpun: Teopema o
21 MIPOIOPLIMOHANIbHBIX oTpe3kax. [Tonodue 1
TPEYroJIbHUKOB
[ToBrOopenue nmnanumerpun: Teopema MeHnenas.
22 PacueTsl B ceueHMsIX Ha BBIHOCHBIX uepTexkax. Mcropust 1
pa3BUTHA IUIAHUMETPUH U CTEPEOMETPUN
93 KonrtponbHast pabota "AKCHOMBI CTEPEOMETPHH. 1 1
Ceuenus"
24 B3aumnoe pacrnonoxeHue npsiMbIX B IPOCTPAHCTBE. 1

CxkpeuuBatomuecs npsmble. [Ipuznaku




n/n

KoaudecTBO 9acoB

Tema ypoka
Bcero

KonTpoan [paxkTnye
HbIe padoThI cKHe padoThl

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

CKpeluuBaromuxcs npsamMeix. [lapamiensHbie npsiMbie B
IIPOCTPAHCTBE

25

Teopema 0 CyleCTBOBAaHUM U €IMHCTBEHHOCTH MPSAMOI
NapaJuIeIbHON JTAHHOW IIPSAMOM, MPOXOJALIEN Yepes

TOYKY MIPOCTPAHCTBA U HE JIEKAIIEH HAa JAHHOW MPSAMOIA. 1
JleMMa 0 mepecedeHnH NapajuieIbHbIX MPAMBIX

IIJIOCKOCTBIO

26

27

28

[TapannensHOCTH TpeX NpsIMBIX. Teopema o TpEX
MapaIeabHbIX OPSIMbIX. TeopeMbl 0 CKPEIINBAIOIINXCS 1
MIPSIMBIX

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajiesIbHOro MpoeKTUpoBaHus. M3o0paxenue 1
pas3HbIX (UTyp B mapansieabHON MPOSKIIUH
[lenTpanpHas npoeKuus. YToJl ¢ COHAPABIEHHBIMH
CTOPOHAaMHU. YTOJI MEXAY IPSIMBIMU

29

30

31

3agaun Ha JOKA3aTeIbCTBO U UCCIICAOBAHHE, CBI3aHHbIC
C PACIIOJIOKEHHUEM IPSMBIX B IPOCTPAHCTBE

[TonsTHS: MapannenbHOCTh IPSAMOM U IIJIOCKOCTH B
npoctpancTse. [Ipu3Hak napamienbHOCTH IPSIMON U
mI0cKOCTH. CBOMCTBA MApaJUIEIbHOCTH MPSIMOU 1
IJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBA3AaHHBIE C NMAPAIETbHOCTHIO 1
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE




n/n

KoaudecTBO 9acoB

Tema ypoka
Bcero

KonTpoan [paxkTnye
HbIe padoThI cKHe padoThl

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

32

ITocTpoeHue ceuenus, MPOXOASIIETO Yepe3 JaHHYIO
IIPSIMYIO Ha 4EPTEKE U NapaJLIEIIbHOTO APYTrOd IIPSMOM. 1
Pacuér otHOIIEHNI

33

34

35

[TapannensHast npoeKUUsl, IPUMEHEHHE JJI IOCTPOEHUS
cedeHuii kyda u napautenenunena. CBoicTBa 1
napajuieJienuIea U mpu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I mapajyiCJIbHOCTH
ABYX IUIOCKOCTEH

Teopema o mapaiieaIbHOCTH U €IMHCTBEHHOCTH
IUIOCKOCTH, MPOXOJISIIEH Yepe3 TOUKY, He
MIPUHA/IJICKAITYIO0 TAaHHOW MJIOCKOCTH U CIEICTBUSA U3
Hee

36

CaolicTBa napamienabHbIX MIIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUS IIPU 1
[IEPECEYEHUH JIBYX MAapaAJIIENIBbHBIX IUIOCKOCTEN TPETheH

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00 0Tpe3Kax
nmapalyiICJIbHBIX MMPAMBIX, 3aKIIOUYEHHBIX MCXKOY
napajuIeNbHBIMU IIJIOCKOCTSIMU; O NEPECeUeHUH MPSIMOit
C IByMs IIapaJuI€IbHBIMU IJIOCKOCTSIMU

38

KonTponbhas pabota no teme "B3zaunmHoe
PACIIOJIOKCHHUE IPAMBIX B IIPOCTPAHCTBE.
[TapamrenpHOCTh IPSIMBIX U INIOCKOCTEN B
pocTpaHcTBe"

39

[ToBTropenue: Teopema [Tudaropa Ha miockocty, 1




KosnuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudgponbie
n/n Tewa ypoxa Bceero Kontpos Hpakruie u3ydyeHusi oOpasoBaTesibHbIE
HbIe padoThI cKHe padoThl pecypen
TPUTOHOMETPUS NMPSMOYIOJIBHOIO TPEYTOJIbHUKA
40 CpoiicTBa Ky0a U IPSIMOYTOJIBHOTO MapasuIeIeIuIe /1a 1
41 Boruncnenue JUIMH OTPE3KOB B KyOe U PSMOYTOJIbHOM 1
napajuieNienumnesie
42 [IepnenquKyIsIpHOCTH NPSAMOM U TUI0CKOCTH. [Ipu3Hak 1
NEPIEeHIUKYJIAPHOCTH MPSIMON U INIOCKOCTH
43 [lepnieHIUKyYIIPHOCTD MPSMOIA U TIOcKOCTH. [Tpu3Hak 1
MEPIEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH
Teopema o cyliecTBOBaHUU U €AMHCTBEHHOCTH MPSIMOH,
44 MPOXOAAIIEH Yepe3 TOUKY POCTPAHCTBA U 1
MEePIEHIUKYISIPHON K INTIOCKOCTH
45 [TmockocTH U MEpNEHIUKYISIPHBIE UM MPSMBIC B 1
MHOTOTPaHHUKAX
46 [InockocTH U NeprneHIUKyYIspHbIE UM MPSMbIE B 1
MHOTOTpaHHUKAX
47 [lepnennukynsp u HaknoHHas. [loctpoenue 1
MEePIECHIUKYIIAPA U3 TOYKU Ha TPIMYIO
48 [lepnennukynsp u HaknoHHas. [locTpoenue 1
MePIEHIUKYIISIPA U3 TOYKH HA MPSIMYIO
49 Teopema o Tpéx nmepneHAUKYIApax (mpsmas u 1
oOpatHas)
50 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas u 1
oOpartHas)
51 VYToa Mexay CKpeluuBarOIIMMUCS TTPSIMBIMHU 1




KoaudecTBO 9acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
n/n Tema ypoka Bcero Konrpoa, Tpakrie u3ydyeHusi oOpasoBaTesibHbIE
HbIe padoThI cKHe padoThl pecypes:
59 [Touck neprneHuKyISpHBIX NPSIMbIX C IOMOIIbIO 1
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
53 OpTOroHaJIbHOE MPOCKTUPOBAHHUE 1
54 [TocTpoeHue ceuenuit kyoa, IpU3Mbl, IPABUIbHOM 1
MUPaMHJIBI C TOMOLIBI0 OPTOTOHAILHOU NTPOEKIINH
55 [TocTpoenue ceueHuit Kyoa, IPU3MBbI, TPABUIBHOM 1
MIAPAaMU/JIbI C IIOMOIIBIO0 OPTOrOHAJIILHON IIPOEKIIUU
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO MIJIOCKOCTH. 1
[InockocTy cMMMETpPHUIl B MHOTOIPaHHUKAX
57 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOM U INIOCKOCTH 1
KaK CJIEZICTBE CUMMETPHUH
58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€T paccrossHul OT 1
TOYKHU J0 TNIOCKOCTH
59 IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTossHui OT 1
TOYKHU J0 IIOCKOCTH
50 CriocoObl OIYCTUTH NEPIEHAUKYISPbI: CAMMETPUS, 1
CZIBUT TOUKH I10 NAapaJIJIEIbHON NPSIMOI
61 CnaBur o HenapauieIbHON MPsIMOM, U3MEHEHHUE 1
paccTostHuM
62 KonrtponbHas pabora "B3anMHoe pacronioxxeHue 1 1
MPSIMBIX U IIJIOCKOCTEN B IPOCTPaHCTBE"
[ToBTOpEHME: Yyroy Mexay NpsSIMBIMU Ha IJIOCKOCTH,
63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE, 1

TECOpECMa KOCMHYCOB




KoaudecTBO 9acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
n/n Tema ypoka Bcero Konrpoa, Tpakrie u3ydyeHusi oOpasoBaTesibHbIE
HbIe padoThI cKHe padoThl pecypes:
64 [ToBTOpEHUE: Yroi MeXAY CKPEIIMBAIOIIUMHUCS 1
NPSIMBIMH B TIPOCTPAHCTBE
65 I'eomeTpryeckue METObl BEIUUCICHUS YTIIa MEXKTY 1
NPSIMBIMHA B MHOTOT'PaHHHUKAX
66 JByrpanHbiil yroa. CBOMCTBO JIMHEHHBIX YIJIOB 1
JBYTPAHHOTO yTJia
67 [lepnennukynspHeie miockoctd. CBOMCTBa B3aUMHO 1
MEePIEHANKYISPHBIX TUIOCKOCTEH
[Ipu3Hak neprneHIuKyIIpHOCTH IIII0CKOCTEH; TeopeMa o
68 MPSIMOH TTepeceveHust IBYX TUIOCKOCTEH 1
MEPIIEHIUKYISIPHBIX TPEThEH MI0CKOCTH
69 HpSIVMOYFOJ'ILHHﬁ napaienenurnes; Kyo; u3sMepeHus, 1
CBOMCTBA MPSIMOYTOJILHOTO NapajljieNenuneaa
70 Teopema 0 AMaroHaJIM NPSIMOYTOJIBHOTO 1
napajulesienunes1a u ceCTBUE U3 Heé
71 CrepeoMeTpHuyecKie U MPUKIIaIHbIC 3a7a4H, CBSI3aHHBIC 1
CO B3aUMHBIM PACTIONIOKECHUEM MPSIMBIX U TUIOCKOCTH
[ToBTOpEHUE: CKpeIMBaIOIIUECs MPSMBIE,
72 napajuieJbHbIe MIOCKOCTU B CTaHIAPTHBIX 1
MHOT'OI'paHHHKaxX
[MTapa mapamienpHBIX MIIOCKOCTEH Ha CKPETUBAOIIAXCSI
73 MIPSIMBIX, PACCTOSIHUE MEX]y CKPEIIMBAOIIMMHUCS 1
NPSIMBIMH B IPOCTBIX CUTYaLHUAX
74 PaccrosiHre OT TOUKH 10 TUIOCKOCTH, PACCTOSIHHE OT 1




KoaudecTBO 9acoB

DJIEeKTPOHHbIE

Ne Hara uudgponbie
n/n Tema ypoka Bcero Konrpoa, Tpakrie u3ydyeHusi oOpasoBaTesibHbIE
HbIe padoThI cKHe padoThl pecypes:
IIPSIMOM A0 IIJIOCKOCTH
75 Brruncnenue pacCTOSHUN MEXIY CKPEIUBAIOIUMUCS 1
IPSIMBIMU C TIOMOILBIO NEPIEHAUKYIISIPHON TUNIOCKOCTH
TpéxrpanHblii yroj, HEpaBEHCTBA U1l TPEXTPAHHBIX
76 yrioB. Teopema [Iudaropa, Teopembl KOCUHYCOB U 1
CHUHYCOB JIJIsl TPEXTPAHHOIO yIiia
77 DneMeHTHl CPepUIecKOil TeOMETPUH: Te0Ie3NIECKUE 1
JIMHUY Ha 3emiie
78 KonTponbnas padota "Yrisl u paccrosHus" 1 1
79 CucremaTtu3zanus 3HaHui "MHOTrorpaHHUK U €T0 1
JJIEMEHTHI"
80 [Mupamuna. Buast nupamun. [lpaBuibsHas nupamuaa 1
81 IIpusma. IIpsamas u HaknoHHas npusMel. [IpaBuibHas 1
pu3Ma
82 [IpssMolt napaienenunen, NpsMOyroJIbHbIA 1
napajuiesnenunena, Kyo
83 Brinyxkiible MHOrorpanHuku. Teopema Oitniepa 1
84 Brinykiible MHOrorpanHuku. Teopema Oitniepa. 1
[IpaBriIbHBIE U NTOJIYIPABUIIbHBIE MHOTOI'PAHHUKHU
85 KontponsHast pabora "MHOrorpaHHUKH" 1 1
86 IlonsTHE BEKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3zHOCTH BEKTOpPOB 1




KosamnyecTBo yacoB DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoa, Tpakrie f1[3yqeﬂnﬂ Eﬁ[?;iOBaTeJIbHLIe
HbIe padoThI cKHe padoThl pecypes:
89 [IpaBuso napanenenumnena
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BeKTf)pa 1o 6a3ucy TpEx BEKTOPOB, HE 1
JISKAIIUX B OJIHOM TIIOCKOCTH
92 CkaysipHOE TIPOU3BEICHUE 1
93 Brruunciienue yria Mex.ry BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 IIpocreimme 3a1auu ¢ BEKTOPaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O060061eHre U cucTeMaTu3alys 3HaHU! 1
100 Hrorosas KoHTpoOJIbHAsT paboTa 1
101 HToroBast KOHTpOJIbHASA paboTa 1
102 O0o01IeHNe ¥ CHCTeMAaTH3aINs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kowrpoa, HpaxTuse u3ydyeHusi oOpasoBaTesibHbIE
Hble pa0oTbl = CcKHe padoThl pecypen
1 IToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha 1
IJTIOCKOCTH M B ITPOCTpaHCTBE"
5 [ToBTropenue Temsl "CkansipHOE TPOU3BEICHUE 1
BEKTOPOB"
3 [ToBTrOpenue Temsl "BbrunciieHne yria Mexay 1
BEKTOpPaMHU B IPOCTpAHCTBE"
4 [ToBTOpEeHME TeMBbI "YpaBHEHHE MIPSAMON, IPOXOASILEH 1
yepes JIBe TOUKu"
5 VYpaBHEHHE IJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
5 VYpaBHEHME IJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
BekropHoe npousBeneHue
JIunelinble HEPABEHCTBA, JIMHEIHOE MPOTPAMMUPOBAHUE 1
JIuHeiiHbIe HEPABEHCTBA, JJMHEWHOE MPOrPAMMHUPOBAHUE
10 AHaJIUTUYECKUE METObI pacuéra yria Mexay 1
MPSIMBIMU B MHOTOTPaHHHKAX
1 AHaIUTUYECKHE METO/IbI pacy€Ta yria Mex1y 1
IIJIOCKOCTSIMU B MHOTOTPaHHUKAX
12 ®dopmysa pacCTOSHUS OT TOUKH JI0 TJIOCKOCTHU B 1
KOOpJMHATax
13 HaxoxzeHue pacCTOSIHUM OT TOYKH A0 IJIOCKOCTH B 1




KyOe

HaXO)K,HeHI/IC paCCTOHHI/Iﬁ OT TOYKH 0 IINIOCKOCTHU B

14 IIPaBUJILHOM IIUPAMUJIE

15 Kontposbnas padota "AHanmuTuyeckas reomeTpust"

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE
MHOTOTpaHHUKU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB

18 CeueHusi MHOTOIPaHHUKOB: CTaH/IapTHbBIE INIOCKOCTH,
nepeceyeHusl MPSMbIX U MIIOCKOCTEN

19 [TapannensHble NPsSMBIE U IUIOCKOCTH: MapajieIbHbIE
ceueHus

20 [TapannenpHble MPsSMBbIC U TUIOCKOCTH: PacuéT
OTHOLUEHUH

21 [TapannenbHble MPsMBIE U TUIOCKOCTH: YTIIbI MEXKAY
CKPEILMBAIOIUMUCS TPSIMBIMU
IlepnieHIuKyNApHBIE MPSIMBIE U TUIOCKOCTH:

22 CTaHJIapTHbIE Mapbl NEPIEHAUKYIISIPHBIX MJIOCKOCTEHN U
MPSIMBIX, CHMMETPUM MHOTOTPAaHHUKOB

93 IlepnieHIuKyNApHBIE MPSIMBIE U TUIOCKOCTH: TEOPEMA O
TpeX MepIeHIUuKyIsIpax

24 [leprnieHIuKyNsSIpHBIE MIPSIMBIE U TUIOCKOCTH:
BBIYHCIICHUS ITTUH B MHOTOTpaHHUKAX

o5 [ToBTOpEHME: MIIOMIAN MHOTOYTOJIbBHUKOB, (DOPMYJIbI
JUTSI TUTOIIA/IeH, COOOpakeHUs TT0100us

26 [ToBTOpEHue: MoIIaIu MHOTOYTOJIbHUKOB, ()OPMYJIB
JUIS TUTOILAIeH, COOOpaXKeHUs MoJ00us

97 [ToBTOpEHME: IO MHOTOYTOJIbHUKOB, (DOPMYJIBI

JUTSI TUTOIIA/IeH, COOOpakeHUs TTO100MS




[Imomaau ceyeHrii MHOTOrpaHHUKOB: TUIOIIAIN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKECHUS
noxoous
[Imomaau ceyeHnii MHOTOrpaHHUKOB: TUIOLIAIN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
no00us

30 Kontposnbnas padota "[loBTOpeHHE: MHOTOTPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31 O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napasuiefienuneaa

39 3amaun 00 yaBOCHUHU Ky0a, 0 KBapaType Kyda; o
TPUCEKLUH yIiia

33 CrepeoMeTpuuecKkre 3aauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO Napajuieenuneia

34 [Ipuknannelie 3a1a4u, CBSI3aHHBIC C BBIYUCICHUEM
00bEMa MPSMOYTOJILHOTO Mapasiesienune1a

35 O0BEM MO TIPU3MBI

36 CrepeoMeTpuyecKre 3aJauu, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB MPSIMOUN MPU3MBI

37 [IpuknanHele 3a1a4u, CBsI3aHHbIE C 00BEMOM IPSIMOM
MIPU3MBI

38 Brruucnenne 00bEMOB TEN ¢ TOMOIIBIO OTIPEIETEHHOTO
uHTerpana. O6bEM HaKJIOHHON MPU3MBI

39 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpana. O0bEM MUPaMHU/IBI

40 ®opmyna 06béMa nupamuibl. OTHOIIEHHE 00HEMOB
MUPaMH]T C OOIIHUM yTIIOM

41 ®dopmyna 00bEmMa mupamMuabl. OTHOIICHHE 00HEMOB




MUPaMUJL ¢ OOIIUM YTIIOM

CTepeOMeTpI/I‘ieCKI/IC 3aJa4u, CBA3aHHBIC C 00BEMaMHU

42 HAaKJIOHHOH IPU3MBbI

43 CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE ¢ 00bEMaMu
MAPaMUIbI

44 [Tpuknaaneie 3agaun no reme "O0bEMBI TEN",
CBSI3aHHBIE ¢ 00bEMOM HAKJIIOHHOW MTPH3MBI

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

46 [Ipumenenne 00bEMOB. BeruncieHue paccTosHUs 10
IIJIOCKOCTH

47 KonTponbhas padora "O0bEM MHOTOrpaHHUKA"

48 Hunuaapudeckas MOBEpXHOCTb, 00pa3yrolue
UUAIMHIPUYECKON MMOBEPXHOCTH

49 Hunuuap. [psamoit kpyroso# nunueap. ITnomans
MOBEPXHOCTU LUIIMHIPA

50 Konnueckast moBepXHOCTh, 00pa3yronme KOHUYECKOn
nosepxHoctu. Konyc

51 CeueHune KOHYyca INIOCKOCTHIO, TapaJlIeIbHOU
MIJIOCKOCTH OCHOBAHMS

59 VYceuénnplil konyc. M300pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH M MTOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCa

55 CrepeomeTpruueckue 3ajaui Ha TOKa3aTeNIbCTBO U

BBIUHCJICHHE, TOCTPOCHUEM CEUCHUN IMIMH]IPA, KOHYyCa




CTGpGOMeTpI/I‘IeCKHe 3aJa4d Ha A0Ka3aTCJIbCTBO U

%6 BBIUHCIICHHE, TIOCTPOCHUEM CEUCHUN UIMHIIPA, KOHYCa

o7 IIpukitaguele 3a1a4m, CBSI3aHHbIE C LIUIMHAPOM

58 [Ipuknannele 3a1a4u, CBSI3aHHBIE C LIJIMHIPOM

59 Cdepa u map

50 [lepeceuenue cepsl u mapa c miockocteto. Kacanue
mapa u cepsl IIockocThio. Bua u n3odpaxenue mapa

61 [epeceuenue cepsl u mapa ¢ miockocTeio. Kacanne
mapa u cdepsl INOCKOCThI0. Bua 1 n3o0paxenue mapa

62 VYpasuenue chepsl. [Lnomans chepsr u e€ yacteit

63 Cummetpus cdepsl U mapa
CrepeoMeTpruyecKre 3aJjaui Ha JOKa3aTeIbCTBO U

64 BBIUUCIICHHE, CBSI3aHHBIE CO cpepoit U mapom,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO
CrepeoMeTpryecKre 3aJjaui Ha JOKa3aTelbCTBO U

65 BBIUHCIICHHE, CBA3aHHbBIE CO CHEepOi U IapoM,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO

66 [Ipuknannelie 3a1a4m, CBsI3aHHBIE CO c(hepoid U MapoM

67 [ToBTOpEeHUE: OKPY)KHOCTH Ha TIOCKOCTH, BEIYUCIICHHS
B OKPY>KHOCTH, CTaHIapPTHBIE TIOJJO0HS

68 Paznuunble KOMOMHAIIMY TEJ BpaIEHUs U
MHOT'OI'PaHHHKOB

69 3amaun o Teme "Tena v MOBEpXHOCTH BpameHus"

70 3anaun o Teme "Tena U MOBEPXHOCTH BpaleHus "

71 KonrtponbHast pabora "Tena 1 moBepXHOCTH BpameHus"

7 O6bem mumuHApa. Teopema 06 00bEME MPSIMOTO

IUAJTUHIpA




73

Brruncnenme 00bEMOB TeI ¢ TOMOIIBIO OMPEICIEHHOTO
unterpana. O6bpEéM KoHyca

74

75

[Tnomaau 60KOBOM U MOTHOM MOBEPXHOCTU KOHYCA

CTepeOMeTpI/I‘{CCKI/IC 3aJa4u, CBA3aHHBIC C
BBIYMCICHHEM 00HEMOB MUWJINHApPA, KOHYCa

76

[Ipuxnanseie 3anaun no teme "OOBEMBI U MIIOLIAAN
noBepxHoctei Ten"

7

78

79

80

O6béM mrapa u mapoBoro cexkropa. Teopema 00 00bEME
mapa. [Inomans chepsr. Crepeomerpudeckue 3a1a4m,
CBSI3aHHBIC C BEIYHCIICHHEM 00BbEMOB TIIapa, MapoBOTO
CerMEHTa M IapOBOT0 CEKTOPA

[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBsI3aHHBIC C 00BEMOM IIapa M IUIOMIAIbI0 CEpPBI.
CoOOTHOIIIEHUS MEXKTY TUIOIIAISIMU TIOBEPXHOCTEN 1
00BEMaMU OJOOHBIX TEJI

ITonoGHbIe Tena B mpocTpaHcTBe. MI3MeHeHne o0béma
npu nogobun. CrepeoMeTpuyecKe 3a/1auu, CBsI3aHHbIE
C BBIYMCIIEHHEM 00BEMOB TeJl U IIIOLIaiei
ITOBEPXHOCTEH

OHTpoJIbHAsA padora "[lomany NOBEpXHOCTH U
K 6ota "1
00BEMBI KPYTJIBIX TEm"

81

JIBxenus npoctpanctBa. OtodOpakenus. BrkeHus u
paBeHcTBO (puryp. OOmIHE CBONCTBA JBMKEHUN

82

83

Buapl 1BukeHunil: napaiesbHbIN IEPEHOC,
LIEHTpAJIbHAsI CAMMETPUS, 3€pKajbHAsi CHMMETPHS,
ITOBOPOT BOKPYT IIPSIMOI

[IpeoOpaszoBanus nogobus. [psamas u chepa Ditnepa

84

FGOMCTpI/I‘IeCKI/IC 3aga4u Ha IPUMCHCHUEC IBUKCHHUA




85

KonTponpHas padota "BekTopsl B mpocTpancTse”

86

87

88

O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOI0B
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHui: "[lapannenbHOCTh NPSIMBIX U IJIOCKOCTEH B
npocrpaHcrae”

O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
kypca reomerpuu 10—11 kimaccoB, cuctemaTu3amnus
3HaHui: "BekTopsl B mpocTpaHCcTBe"

O6o0maromiee moBTopeHue 11 MOHITHI 1 METOIOB

Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHuii: "BekTopkl B npocTpaHcTBe"

89

O6o06maromee moproperue 11 MOHITHIA U METOJIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHuii: "OObeM MHOTOrpaHHHUKA"

90

O6o0maromiee moBTopenue 11 moOHSITHIT 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cucTemaTu3amus
3HaHui: "OObeM MHOrOrpaHHHUKA"

91

92

93

O6o6mmaromniee mopropenue 11 moHsITHII U METOOB
Kkypca reomerpuu 10—11 kiaccoB, cucTemaTu3amus
3HaHui: "[lnomany NOBepXHOCTH U 0OBEMBI KPYTIIBIX

n

TEI

O6o6matomniee mopropenue 11 moHSITHI U METOJIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHui: "[lomany NoBepXHOCTH U 0OBEMBI KPYTIIBIX

n

TEI

Hrorosas KOHTPOJIbHAA pa60Ta

94
95

WroroBas koHTpoJsIbHAs paboTa

[ToBTOpEeHME, 0600IIEHNE U CHCTEMAaTH3allvsl 3HAHUN




Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb
96 B Pa3BUTUU COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb
97 B Pa3BUTUU COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU KaK HAYKU U €€ POJIb
98 B Pa3BUTHUU COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

HcTopust pa3BuUTHS CTEpPEOMETPUH KaK HAYKH U €€ poJib
99 B Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU KaK HAYKHU H €€ pOJib
100 B Pa3BUTHHU COBPEMECHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpEOMETPUH KaK HAyKH U €€ poJib
101 B Pa3BUTUU COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH H €€ pOib
102 B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Matemaruka. ['eometpus, 10 kimace/ Mepsnsak A.I'., Homuposckuii JI.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHtp «BEHTAHA-
['PA®y»; AkunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

* Maremaruka. ['eometpus, 11 knacc/ Mep3isik A.l'., Homuposckuit JI.A.,
[TonsikoB B.M.; nox peaakuueit [logonsckoro B.E., O0mectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCThIO M3naTensckuil ieHTp « BEHTAHA-

['PA®»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemieHue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. T'eometpus : 10 kacc : caMOCTOSATENbHBIC U KOHTPOJIbHBIEC PAOOTHI :
nocooue i yyanuxcsi 001eo0pazoBaTesibHbIX opranu3anuii / A.T.
Mepamsik, B.b. Ilonounckuii, E.M. PabunoBu4a, M.C. Axup. — M. :
Bentana-I'pad, 2018.

2. bynko E.B. I'eometpus : 10 knacc : meroanyeckoe nocodue / E.B.
byuko, A.I'. Mep3sisik, B.b. Ilononckuii, M.C. SIxkup. — M. : BenTana-
I'pad, 2018.

3. T'eometpus : 11 kiacc : caMOCTOSITEIbHBIE M KOHTPOJIbHBIE PA0OTHI :

nmocoOue /ISl yJarmmxcs 001eoopa3oBaTebHbIX opranu3amnuii / A.T.



Mepsnsik, B.b. Ilomonckuii, E.M. PaburoBu4, M.C. Sxup. — M. :
Benrtana-I'pad, 2020.
4. byuko E.B. I'eometpus : 11 knacc : meTonnueckoe nocodue / E.B.

byuko, A.I'. Mep3isik, B.b. ITononckuii, M.C. SIkup. — M. : BenTtana-

I'pad, 2018.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/11/



