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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBAsETCS ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUU 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopmaTtrka»  yepe3  O0eCleueHHE  BO3MOXHOCTH  NPUOOpETeHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIYOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

dopMUpOBaHHE TMPEACTAaBICHUS O IMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (UIypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPaHHUKHM M TeJa BpalICHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB M aJITOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKU B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (HYHKIIMOHATIEHONH TPAaMOTHOCTH, PEICBAHTHOM TCOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEIOBAHUS IMOCTPOCHHBIX MOJIEIIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel ©  KOOpAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
pPOrpaMMbl, paclpeneEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
cOOJTIOICHEM TIPUHITUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ycnmoBus  juis auddepeHuHaniuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

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

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble M CKpeluMBarolmuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEM. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBolicTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



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

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: péOpa, JuaroHajy, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
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
nUpamMubl.

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. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHBIM ~ BekTopaM. IIpsimoyronpHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpa3yloImIue TMOBEpXHOCTeH. Tema BpaleHus:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHOBHbIE CBOiicTBa 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 BpaimieHuss 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, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chephl U €€ JacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPAIICHUS: CEYEHHUS LIMIIMHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHart B npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMK 00YYaroIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pPOCCHICKOro  o0IiecTBa,  NpPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMU B COOTBETCTBHH C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOLLJIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K



JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTEMAaTHYECKOM IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKaxX, TEXHOJNOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAaHMS, 3TUYECKOIO MOBEAECHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKH W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUWE K MHPY, BKIIOYAs SCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUI, pacCy ACHUI, BOCOIPUUMYUBOCTh
K MaTEeMaTHYE€CKUM acleKTaM pa3ju4HbIX BUIOB HCKYCCTBA;

5) puzuveckoe BocUTaHME:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUU U
OTIIbIXa, peryispHas (u3NUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpynoBO€E BocnuTaHMe:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOTIO0Us, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHI0O U
caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCITMTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJNbTYpPhbl, TIOHUMAHUE BIUSHUS
COLIMAJIBHO-D)KOHOMHUYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOHON M COLMAIBHOM
Cpellbl, 0OCO3HaHME TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MATeMAaTHMYeCKMX 3HAHMM JUIsl pemieHus 3agad B 00JacTu
OKpY’)Karolel Cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCIIEICTBUU [T OKPYIKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW ESITeIIbHOCTH, ITAaroB €€
pPa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMHU, OBJIAJAECHUE S3bIKOM
MaT€MaTUKM U MaTeMaTUYeCKOM KyJIbTYpOHM Kak CpEJACTBOM IIO3HAHUS MHPA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCILCKYIO JICATCIIBHOCTD
HHIWBU/YAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiliCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATHN, YCTAaHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIAaCCU(UKAITUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIATH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIOMCHUSIX W YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;

JienaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHrus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATEIbCKUM WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHl,  (UKCHPYIOUIME  MPOTUBOpEUUE,  MOpodseMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBaHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, SIBICHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, WCCIICOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MIPETNOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;



BBIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(OOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh WHGOPMAIIHIO, TPEICTABIITh €€ B Pa3IUYHBIX (opmax,
WLUTIOCTPUPOBATH TPadUICCKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKAaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAY PEIICHHUs 3aJayH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIIeHUs, COMOCTAaBIATh CBOM CYXICHHUS C CYXKICHUSMH JPYTMX YYaCTHHUKOB
Jajora, oOHapy)KUBaTh Pa3Uyue U CXOJICTBO MO3HWIIUMA, B KOPPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBAHUSI,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (OopMaT BBICTYIUICHHUS € Y4E€TOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BRIOUPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ yU€TOM HOBOU UH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJLJIEKT:

BJIaJIcTh ~ HaBBIKAMHU  IIO3HABATEIbLHOM  peduieKkcMM  KaK  OCO3HAHHUS
COBEPIIAEMBIX JICMCTBUUA WM MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJECTh
crocobamMu CaMOIPOBEPKH, CaMOKOHTPOJISI Mpollecca W pe3ysbTaTa perieHus
MaTEMaTHYECKOM 3a1auH;

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3a]1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JTAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM, OOBSCHATh TPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eITEJIbHOCTD:



MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl mpu pemieHuH Y4eOHBIX 3a7ad4, TPUHUMATh II€Ib COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOrOBAapUBAThCsS, OOCYX AAaTh IMPOLIECC U Ppe3yJabTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCYyX)aeHUS, OOMEH MHEHHUH,
«MO3TOBBIE€ WITYPMBD» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bI, OIICHUBATh
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM MPU
pELIEHNH 3a7a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PELICHHUU
F€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUUMPOBATH B3aUMHOE PACIOJIO)KEHHE MPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C YIJIAMH B
MIPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuieenunes, Kyo);

e KJaccupUIMpOBATH  MHOTOTPAHHUKU, BbIOMpas  OCHOBAaHUS  JIs
KJ1accuduKaluu,

e CBOOOJIHO OMNEpUPOBATH TOHSTHUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napajjiebHOe, LHEHTpaIbHOE u OpPTOTrOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300pakeHus: Guryp
Ha TJIOCKOCTH;

e CTPOWTH CEUYCHHS] MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMH, BBITIOTHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTyp:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIUMCISITH  IUIOMIAAM  TOBEPXHOCTEW  MHOTOIPaHHUKOB  (IIpU3Ma,
MMpaMuJia), TCOMETPUIECKUX TEJI C IPUMEHEeHHEM (hOpMYIT;



CBOOOJTHO OMEPUPOBATH MOHITHSIMHU: CUMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OChb M IUIOCKOCTh CHUMMETPUH, LEHTP, OCb U IUIOCKOCTh CHMMETPUH
burypsr;

CBOOOJTHO OIEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITOJIHSATH JCUCTBHS HAJl BEKTOPAMMU;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaxO0XJICHUE TE€OMETPUYECKUX BEIWYUH, MPUMEHSSI HU3BECTHBIE METOMbI
IIPU PELICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

MPUMEHATh MPOCTEUIIME MPOrPaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKaTh, MPEOOpa3oBbIBATh U HMHTEPIPETUPOBATH HHGPOPMALHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

MPUMEHATh TOJYYCHHBIE 3HAHWA Ha MNPAKTUKE: CpPaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa — pEelIeHUsT MaTeMaTU4ecKd  CPOpMYyIMPOBAHHON
npoOIeMbl, MOJEIUPOBATh peajbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM I'E€OMETPUUYECKHUX
MOHATUM W TEopeM, almapara ajareOpbl, pemiaTth MPaKTUUYECKUE 3a/layuu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C IIHJIMHIPHYCCKOM,
KOHMYECKOW U CPEepUUYECKOM TOBEPXHOCTSAMHU, OOBSICHATH CIIOCOOBI
MOJTyYCHHUS;

OTIEpUPOBATh MOHATHUSIMHM, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHYCOM, c(hepoit U mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHAP, KOHYC, cepa W map) U
OOBSCHATH CIIOCOOBI TIOJTYYEHHSI TEJT BPAICHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACTIOJIOKEHNE C(hephl U IMITOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHHUKOB W TEJ BpalICHHS,
00BEMBI W TUIOIIAM TIOBEPXHOCTEH MHOTOTPAHHMKOB M TEJI BpaIlICHHS,
TEOMETPUUYECKHUX TEJ C TPUMEHEHUEM (HOpMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C KOMOWHAIMSMU T
BpaIieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H



OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpAILICHUS,

BBIYUCIISITH COOTHOLIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOJJOOHBIX TENT;

U300pakaTh u3y4yaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPALICHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTekKax U pUCYHKaXx;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OINEPALMU HAJl BEKTOPAMU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelIaTh TEOMETPUUECKUE 3a]a4l HAa BBIYMCIIEHUE YIJIOB MEKIY IPSAMBIMU
M TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSSHHUM OT TOYKH OO IUIOCKOCTH, B
L[E€JIOM, HA IPUMEHEHNUE BEKTOPHO-KOOPAUHATHOTO METO/IA IPU PELICHNH;
CBOOOJHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBITIOJIHATh HM300pa)XE€HUSI MHOTOTPAHHUKOB © TeN BpalleHUs MpH
MapaJJICIbHOM ~ TIEPEHOCE, LEHTPAJIbHOM CUMMETPUHU, 3€pPKaIbHOU
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus M0A00us;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALCHHUs: CEUEHUs LWIMHAPA
(mapamienbHO U MEePIICHIUKYISIPHO OCH), CEYSHHS KOHyca (TapaijieibHbIe
OCHOBAHUIO U IIPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
MCMOJIb30BaTh METOJIbl TMOCTPOEHUSI CEUYEHU: METOJ CJEAO0B, METOM
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akThl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANONAralolInX HECKOJbKO IIaroB pEIICHUS, €CIH YCIOBHS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peliaTh 3aJa4d Ha JOKAa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXOXJICHUE T€OMETPUUECKUX BEITUYNH;

IIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 33134,

NMPUMEHATh  TOJYYEHHbICE  3HAHUA  HA  MPAKTUKE:  CPAaBHUBATD,
AHAJIM3UPOBATH U OLIEHUBATh PEAJIbHBIC CUTYALUU, IPUMEHATh U3YUEHHbIC
MOHATHUSI, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA PELICHHS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOW  TPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyalldd Ha $SI3bIKE T€OMETPUM, HCCIEIOBaTh MOCTPOEHHBIC



MOJEJIM C UCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHH U TEOpeEM,
anmapata anreOpbl, peuiaTb MNPAaKTUYECKUE 3aJayd, CBS3aHHBIE C
HAXO0XKJIEHUEM T'€OMETPUUECKUX BEIUYHH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Talax Ppa3BUTHS FEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 BBenenue B ctepeoMerputo 23 1 https://resh.edu.ru/
B
5 3aMMHOE PaCIOJIOKEHUE TPSIMBIX B 5 httos://resh.edu.ru/
MIPOCTPAHCTBE
3 [TapaniensHOCTh IPSIMBIX U TIJIOCKOCTEH B 3 httos://resh.edu.ru/
MIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTL TPAMBIX | 25 1 https://resh.edu.ru/
TIJIOCKOCTEH B IPOCTPAHCTBE
VYTl ¥ paccTosHUS 16 1 https://resh.edu.ru/
MHOrorpaHHuKu 7 1 https://resh.edu.ru/
BexTops! B mpocTpaHcTBE 12 0 https://resh.edu.ru/
3 HOBTOPGHI/IG, 00001IIeHNE U CUCTEMATH3ALINA 5 ) httos://resh.edu.ru/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
1 AHanuTH4eckasi FreoOMeTpHs 15 1
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1
CUCTeMaTH3alusl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Temna BpameHus 24 1
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrkeHus 5
7 IToBTOpenue, 00o01IEHNE U 17 2
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapaJljIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEepeOMETPHHM: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, napannenLHHx pr[MI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas 1 miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONUecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

https://resh.edu.ru/

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOIUX O0BEKTOB

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE



https://resh.edu.ru/%E2%80%8C
https://resh.edu.ru/%E2%80%8C

CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300pakeHue CeYCHNI MUpaMKIbl, KyOa
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpariBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparinBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. N3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

https://resh.edu.ru/

https://resh.edu.ru/

14

Meton cienoB Uil IOCTPOEHUS CEUEHU I

https://resh.edu.ru/
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15

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPsMbIX U
IIJIOCKOCTEN

16

Mertop cieoB il HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I 1 3allUCh HI1aroB
MOCTPOCHHS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 11aroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

https://resh.edu.ru/

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4eprexkax. Mcropus pazsutus
IUTAHUMETPUH U CTEPEOMETPUHU



https://resh.edu.ru/%E2%80%8C

23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B

npoctpancTBe. CKpelUMBaIOLUIUECs MPSMBIE.

[Ipu3Haky CKpenUBaOMUXCA MIPSAMBIX.
[TapajutenpHbIe IPsIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JAaHHOU
npsMoi. Jlemma o nepecedeHun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

https://resh.edu.ru/

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

enTpanbHas npoekuus. YToiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIy NMPSMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

https://resh.edu.ru/

30

[TonsATHA: mapamienbHOCTh NPSMON U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U

https://resh.edu.ru/
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IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3a/1aun Ha BBIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceuenus, TPOXOASILETO Yepes
JAHHYIO IPSIMYIO Ha YepTekKe U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHHUE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napasenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHICI\/JI
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTU MPSIMBIX MEpeceueHus Ipu
MepeceyeHny JIByX MnapajiebHbIX
IIJIOCKOCTEM TpEThen

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O ITEPECEUEHUH NIPSIMOM C©
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH
39 [ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA
40 CaoiicTBa Ky0a U MPSMOYTOJIBHOTO https://resh.edu.ru/
napajuleJienune1a
41 Boruncnenue JUIMH OTpE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajulesIeuIe e
[lepneHMKyIAPHOCTD NPSMOM U
42 IJI0CKOCTH. [IpH3HaK nepneHuKyisipHOCTH
IPSIMOM U TNIOCKOCTH
[lepneHIMKYIAPHOCTD MPSIMON U
43 I10cKOCTH. [Ipru3HaK nepneHIuKyIsIpHOCTH
MIPSIMOM U TUIOCKOCTH
TeopeMa 0 CylIeCTBOBAHUH U
44 €AVMHCTBEHHOCTH IPSIMOM, TPOXOASAILEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH
45 [ImockocT U nepreHINKYIApHbIE UM
IIPsIMBbIE B MHOTOTpaHHHUKAX
46 [ImockocT U nepreHInKyIsIpHbIE UM https://resh.edu.ru/
MpsiMble B MHOTOTpaHHHUKAX
47 Ilepnenpukynsp u HakinoHHasd. [loctpoenue https://resh.edu.ru/
MEPIEHIUKYIIApA U3 TOUKU Ha IPAMYIO
48 [Tepnennukynsap n HaknoHHas. [loctpoenne
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO
49 Teopema o Tpéx nepneHanKyspax (mpsmas

1 oOpartHas)
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Teopema o Tpéx nepneHAUKYIspax (mpsamas

S0 u oOpartHas)

51 Yron Mexay CKpeuBarOmUMHUCS
HPSIMBIMU

59 ITonck neprneHauKyISApHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHaibHOE IPOSKTUPOBAHUE https://resh.edu.ru/
ITocTpoenue ceuenuii kyba, Ipu3Msl,

54 MPaBUJILHOM MUPAMHUJIBI C IOMOLIBIO
OPTOTOHAJIBHOMN MPOEKINH
IToctpoenue ceuenuii kyba, Ipu3Msl,

55 IIPaBWIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [limockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHaAuKyJIIpHOCTH IPSIMOU U https://resh.edu.ru/
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAacCTOSTHUM OT TOYKH JO MIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH
CriocoObl ONyCTUTH NEPIIEHANKYISAPHIL:

60 CUMMETpHUS, CABUT TOYKHU MO MapaljieIbHON
psAMOI

61 CaBur no HenapaienbHON IPSIMOH,
W3MEHEHUE PACCTOSHUI

62 KonrtponsHas padora "B3anmuoe



https://resh.edu.ru/%E2%80%8C
https://resh.edu.ru/%E2%80%8C

PacCIONIOKEHNE MPSMBIX U INIOCKOCTEN B
npoctpaHcrtae"

63

IToBTOpEHME: Yroi MeXAy NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEeOpeEMa
KOCHHYCOB

64

65

[ToBTOpEHUE: yroy MexIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/Ie MCTOAbI BEIYUCICHUA
yriia MEKAy NpsAMBIMHA B MHOI'OI'PAHHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

https://resh.edu.ru/

67

68

69

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX IITIOCKOCTEN

IIpu3Hak neprneHauKyJIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NpAMOU
[IepECEUYCHUs ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEH INTIOCKOCTH
[IpsiMoyronbHBII Mapauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

https://resh.edu.ru/

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
NapajuleNIeNUIENa U CIEICTBUE U3 HEE

71

CrepeoMeTprUieCKHE U TPUKIIAIHBIC
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PACIIOI0KEHUEM NPSIMBIX U IUIOCKOCTH

72

IloBTOpEHME: CKPEIMBAIOLIUECS PSMBIE,



https://resh.edu.ru/%E2%80%8C
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napaJijiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNUXCA NPAMBIX, PACCTOAHUC

3 MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX
74 PaccTosiHMe OT TOYKH 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
Brruncnenue pacCTOSHUN MEXIy
75 CKPEILMBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIIOCKOCTU
TpéxrpaHHblil yroi, HEpaBeHCTBa IS
76 TpexrpaHHbIX yrio. Teopema Iludaropa, https://resh.edu.ru/
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yIiia
77 DneMeHTHI ChepUIeCKON TeOMETPHH:
reoJIe3nYecKue JIMHUYU Ha 3emiie
78 KonTtponbHast padota "Yrisl u
paccrosiHus"
79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIEMEHTHI"
[Inpamupa. Buael nupamun. [IpaBunpHas
80 https://resh.edu.ru/
nupamua
81 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI. https://resh.edu.ru/
[IpaBunbpHas npusma
82 [IpssMo#t napaenenunen, NpsMoyroJbHbIN
napaiesienunes, Kyo
83 Brimykiieie MHOTOTpanHuku. Teopema
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Ditnepa
Brinykibsie MHOTOrpaHHuKH. Teopema

84 Olinepa. IIpaBunpHbIE U OTYNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 Kontponbnas padota "MHororpaHHuku" 1

86 [ToHATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3znocTh BekTOpOB 1

89 [IpaBuio mapamnenenurnena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1

01 Paznoxenne BekTopa 1mo 6a31/1c3v/ TPEX 1 https://resh.edu.ru/
BEKTOPOB, HE JISKAIINX B OAHOH IMJIOCKOCTH

92 CkansipHoe pou3BeJICHUE 1 https://resh.edu.ru/

93 Brrauciienue yria Mexy BEKTOpaMu B 1 httos://resh.edu.ru/
MIPOCTPAHCTBE

94 IIpocreimue 3a1aum ¢ BEKTOPaMH 1

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O0o0mieHre M cucTeMaTH3aIys 3HaHUH 1

99 O06o011eHne 1 cucTeMaTu3aIys 3HaHu| 1

100 HroroBast KOHTpOJIBHAS paboTa 1

101 HToroBasi KOHTpOJIbHASA paboTa 1

102 O0o001eHne U cucTeMaTu3ays 3HaHuH 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka KonTpoJbHbIE
Bcero oOpa3oBaTe/ibHbIE
padoTshI
pecypchl

IToBTOpenue Temnl "KoopaunaTel BEKTOpa

1 P b " P 1 https://resh.edu.ru/
Ha IJIOCKOCTH M B IIPOCTPAHCTBE
IToBTOopenue Temnl "CkansapHoe

2 P \ P 1 https://resh.edu.ru/
MIPOM3BEICHNE BEKTOPOB
IloBTOpenue Temnl "Brruncienue yria

3 P yf 1 https://resh.edu.ru/
MEXy BEKTOpPaMH B IIPOCTPAHCTBE
[lToBTOpenue Temnl "YpaBHEHHUE IPSMOI,

4 P . P " P 1 https://resh.edu.ru/
MIPOXOASAIIEH uepe3 JBe TOUKU
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

5 P p 1 https://resh.edu.ru/
ypaBHEHUE TIOCKOCTH B OTpe3Kax
VpaBHEHHUE IIJIOCKOCTH, HOPMAlb,

6 P p 1 https://resh.edu.ru/
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekTopHoe nmpousBeneHue 1 https://resh.edu.ru/
JImHeitHpIe HepaBEHCTBA, TUHEHHOE

8 p ’ 1 https://resh.edu.ru/
MpOTrpaMMHUPOBAHUE
JIuHeliHbIE HEPABEHCTBA, JTUHEHHOE

9 p 1 https://resh.edu.ru/
MpOrpaMMHUPOBaHUE
AHanmuTuyeckne METOIBI pacuéra yria

10 ARLP 4 1 https://resh.edu.ru/
MEXIY MPSIMBIMH B MHOTOTPaHHUKAX
AHanmuTHyecKne METOBI pacuéra yria

11 AP yr 1 https://resh.edu.ru/
MEXy IUTOCKOCTSIMA B MHOTOTpaHHUKAX

12 dopMya pacCTOSHUSA OT TOYKH 10 1 https://resh.edu.ru/
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INIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paCCTo;IHI/HEI OT TOYKH J0 https://resh.edu.ru/
IJIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KOHTpOHB}'I'aH pabota "AHanuTuveckas httos://resh.edu.ru/
reOMEeTpus

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIC httos://resh.edu.ru/
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METOJI CJIE0B https://resh.edu.ru/
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE

18 IIJIOCKOCTH, TIEPECEeYEHUs MPSAMBIX U https://resh.edu.ru/
IIJIOCKOCTEN

19 [TapannenpHble NpsSIMBbIE U TIJIOCKOCTH:
napajuieNIbHbIe CEYeHUS

20 Hapaf[J'IeJ'ILHLIe HijMBIe Y TJIOCKOCTH: https://resh.edu.ru/
pacy€T OTHOLICHU I
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YIJIbI MEXKTY CKPEIIMBAFOIIUMHUCS https://resh.edu.ru/
MPSIMBIMA
[leprieHIUKYNSpHBIE TIPSIMBIC U

99 IJIOCKOCTH: CTaHapTHBIE napmu httos://resh.edu.ru/
MEePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 IJIOCKOCTH: TEOPEMA O TPEX https://resh.edu.ru/
MePIeHIUKYIIApax

24 [lepnenquKynsipHbIE IPSAMBIEC U https://resh.edu.ru/
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IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

[ToBTOpEHUE: MJIOIIAI1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEeHUs
moxooust

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIAJICH, COOOpasKeHUS
noaoous

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAJICH, COOOpasKEeHUS
noxoous

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

https://resh.edu.ru/

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJTOIAI TTIOBEPXHOCTEHN, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

https://resh.edu.ru/

30

31

KonrtponsHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenunena

https://resh.edu.ru/

https://resh.edu.ru/

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

https://resh.edu.ru/

33

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSAMOYTOJILHOTO
napaJulesenumesaa

https://resh.edu.ru/

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

https://resh.edu.ru/
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BBIYHCIICHHEM 00bEMa IPSIMOYTOJILHOTO

napaJiesnenumnena

35 O0BEM npsIMOIt TPU3MBI https://resh.edu.ru/
CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C

36 P P B} T https://resh.edu.ru/
BbIUUCIIEHUEM 00BEMOB IPSMON IPU3MBbI
[IpuknanHble 3a1a4u, CBSI3aHHBIE C

37 P . https://resh.edu.ru/
00BEMOM TIPSIMOH PU3MBI
Beruuciienue 00EMOB Tell C TOMOIIBIO

38 ornpenenéHHoro uaTerpana. O0bpEm https://resh.edu.ru/
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpana. O0béM https://resh.edu.ru/
UPaMUIbI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BbEMOB NMUPAMHU/J ¢ OOIIUM YIJIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaAMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOM
TIPU3MBI

45 [Tpuknaaneie 3agaun o Teme "O0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUIBI

16 [Tpumenenne o0bEMOB. Brruncienue

pacCTodHuA A0 IMIIOCKOCTU
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KonTponbras padota "O0béM

47 |
MHOTOTpaHHHUKA
Hunuuapudeckast TOBEPXHOCTb,
48 o0pa3yroIne UIHHIPHIECKON https://resh.edu.ru/
MMOBEPXHOCTHU
49 Huuitip. HpAMOH KpyroBoit LiHip. https://resh.edu.ru/
[Tnomaap MOBEPXHOCTU UIUHIPA
50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc
51 CeueHue KOHYCa TNIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTH OCHOBaHUS
50 YceuéHnsblil konyc. M300paxeHne KOHyCOB
U yCeYEHHBIX KOHYCOB
53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTU KOHYCa
54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha
55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH IUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha
56 JI0Ka3aTeJIbCTBO U BEIYHCIICHHE, https://resh.edu.ru/
MOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCa
57 [Ipuknagubie 3aa4n, CBSI3aHHBIE C
TATUHIPOM
58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM
59 Cdepa u map https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

60

[lepeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTBIO. By u n3o0paxenue mapa

61

[epecedenue cheps U miapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

https://resh.edu.ru/

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHUE: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

https://resh.edu.ru/

69

70

3amauu o Teme "Tera U MOBEPXHOCTH
BpamieHus"

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"



https://resh.edu.ru/
https://resh.edu.ru/

71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uHaTerpaita. O6béM KoHyca

74

TTimommaan OOKOBOM U TIOTHOM
MOBEPXHOCTH KOHYCa

https://resh.edu.ru/

75

76

CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa

[Ipuknagueie 3agaun 1mo Teme "OO0BEMBI 1
IJI0IIaau TOBepXHOCTEH Ten"

77

78

79

O0BEM mapa 1 IapoBOTO CEKTOpa.
Teopema 06 00bEMe mapa. [Tnomans
cdepsl. CTepeomeTprudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB
apa, mapoBOro CErMeHTa U MIapoBOTO
CEeKTopa

[Mpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaapio ceprbl. COOTHOMICHUS MEXKIY
IJIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMHU
IMOJJOOHBIX Tl

[TooOHBIE TENa B TPOCTPAHCTBE.
N3menenue o0nEma mpu mogo0uu.
CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
BbIUUCIIEHEM 00BEMOB Tel U IIIOIIAeH
IIOBEPXHOCTEH

https://resh.edu.ru/
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80

KonTponbnas pabora "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

81

82

83

JBmxenust npoctpancTBa. OToOpakeHusI.
JIBv>keHust U paBeHCTBO Guryp. O0mime
CBOMCTBA JBMKCHUM

Bupl n1BukeHuil: napauiesbHbIN IEPEHOC,

LIEHTpaJIbHasi CAMMETPHS, 3€pKallbHas
CUMMETpPHS, IOBOPOT BOKPYT IIPSAMOM

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

https://resh.edu.ru/

84

FGOMeTpI/ILIeCKI/IC 3ala41 Ha MPUMCHCHUC
JABUMKCHU S

https://resh.edu.ru/

85

86

87

88

FGOMeTpI/I‘{eCKI/IC 3ala4ui Ha IPUMCHCHUC
JABUMKCHU S

Oo6o06muaromiee noropenue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTHU3alus 3HaHUH:
"ITapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B
npocrpaHcrae”

Oo6o6maromiee noropenue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10—-11 xnaccos,
cucTeMaTHu3anus 3HaHuii: "BekTopsl B
npocTpaHcTae”

Ob6o06maromiee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTHu3anus 3HaHuii: "BexTopsl B
npocTpaHcTae”

89

O6o0maromiee moBTopeHue 11 MOHITHI 1



https://resh.edu.ru/
https://resh.edu.ru/

MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOIpaHHuKa"

90

Oo6o06maromee noropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremaruzanus 3HaHui: "O0beM
MHOTOIpaHHuKa"

91

Oo6o06maromee nmosTopenue 11 nmoHsTHH U
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucremarusauus 3HaHui: "Ilnomanu
MIOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

92

93

O6o06maromee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucreMmaru3anus 3Hagui: "[lromann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

94

WroroBas koHTpoJsibHas paboTa

95

96

97

[ToBTOpEeHue, 06001IeHNE 1
CHCTEMAaTH3aINsI 3HAaHUH

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://resh.edu.ru/

https://resh.edu.ru/

98

HcTopus pa3BUTHS CTEpEOMETPHUH KaK

https://resh.edu.ru/
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HayKu U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

99

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

100

Hcropus pa3BUTHSL CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

102

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH>KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pasBuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

https://resh.edu.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. ['eomeTpus; yriayosnenHoe o0ydenue, 10 kinace/ Mep3nsik AL,
Homwuposckuii [I.A., ITonsikoB B.M.; nox penakuueit [Togonsckoro B.E.,
OO611ecTBO ¢ OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNbCKU IEHTP
«BEHTAHA-T'PA®»; Axunoneproe o6mectBo «M3natenbcTBo
«ITpocsemenue»

I'eometpus, 10-11 xnaccwl/ byty3os B.®., [Ipaconos B.B. o penakuueit
CanoBuuuero B.A., Akunonepnoe o6miectBo «M3narensctBo «IIpocserienue

['eometpus 10-11 Artanacsan JI.C.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

I'eometpus 10-11 knacc Atanacss JI.C yueOHUK, TUJAKTHUYECKUE MAaTEPHUAIIBI.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

https://resh.edu.ru/



