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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM 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;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE 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 MHOIOTPAaHHUKHM M Te€ja BpallEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

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

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
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 aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUMH;

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

dbopmupoBanre (DYHKITMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI 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
POrpaMMbl, pacHpe/eEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, a 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  ychmoBus juis auddepeHunanuu 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 MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
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  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHuEe TMpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIuecs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKE€HUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajljIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAy IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
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! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
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: OKTadJp,
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 TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS 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 mnapamtenenunena. Teopema O PA3IOKEHUH 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

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
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 munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M m1apoBOro
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 MHOTOTPAHHUK WJIH TEJIO
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
IJTIOCKOCTH € 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 BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXXEHUN: TMapasulesibHBIM MEpEeHoC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[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 I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
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 Ccrmoco0 penieHus ydeOHOW 3agadu  (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
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIIBUTATD
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 PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO PA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

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, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOW MH(GOPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1auH;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
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 (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W UHBIE), BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuiicss Hay4uTCs:

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 PACIOJIOKCHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TCOMETPUUYECKHX BEIUYUH, IMPUMEHSSI W3BECTHBIE METOBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJICKaTh, MPeoOpPa3OBBIBAT M HHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TC€OMETPUU 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 MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(hEephl U MITOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy U
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
YEepTEKU U3 PUCYHKOB HPOCTBHIX OOBEMHBIX (QUIYp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO 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, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBbHOM CHMMETPUM, 3E€PKAIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUYEHUW: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJIbKO IIAroB PEIICHUs, €CIU YCJIOBHS
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 PELICHUU CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallMH Ha S3BIKE I'€OMETPUH, HCCIEN0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 BBenenue B cTepeoMeTpuio 23 1 https://resh.edu.ru/subject/17/10/
B
2 JAMMHOS PACITONIONCHHE TPAMBX B 6 0 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
Y .
3 APATICIIPHOCTE TIPANIBIX H THTOCKOCTEM B 8 htps://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTB TPAMBIX 1 25 1 https://resh.edu.ru/subject/17/10/
TUTOCKOCTEH B MMPOCTPAHCTBE
VYribl 1 paccTosTHUA 16 1 https://resh.edu.ru/subject/17/10/
MHOrorpaHHuKu 7 1 https://resh.edu.ru/subject/17/10/
BekxTops!l B IpocTpaHcTBE 12 https://resh.edu.ru/subject/17/10/
IT 6006
8 OBTOP CHIE, ODODIICHIE I CHETEMATH3ALI 5 2 https://resh.edu.ru/subject/17/10/
3HAHUN
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
1 AHanuTH4eckas reoMeTpHs 15 1 https://resh.edu.ru/subject/17/11/
2 Hostoperire, 0606meHPuIe " 15 1 https://resh.edu.ru/subject/17/11/
CUCTeMaTH3alusl 3HAaHHUH
3 O0BEéM MHOTOTPaHHUKA 17 1 https://resh.edu.ru/subject/17/11/
4 Tena BpameHus 24 1 https://resh.edu.ru/subject/17/11/
I N
5) JIOILA/IH HOBCPXHOCTH 1 0OBEMEI 9 1 https://resh.edu.ru/subject/17/11/
KPYIJIBIX TENI
6 JBr>xeHus 5 1 https://resh.edu.ru/subject/17/11/
I1
7 OBTOPEHHE, o6o6mervIe 1 17 2 https://resh.edu.ru/subject/17/11/
CUCTEeMaTH3aIusl 3HAaHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

https://resh.edu.ru/subject/17/10/

[lonsATHA cTepeoMeTpHUH: TOUKA, IpsIMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300paKeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

https://resh.edu.ru/subject/17/10/

[TonsATHS: TIEpeceKaroIuecs MIOCKOCTH,
MIepeceKaroInecs mpsiMasi v TIOCKOCTB;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEICTBHS U3 HUX

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPHHU U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

https://resh.edu.ru/subject/17/10/

10

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
peopa. M3o0OpakeHne nepecedcHust
ITOJIyYEHHBIX IJIOCKOCTEN. PackpammBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMH LBETAMH

https://resh.edu.ru/subject/17/10/

11

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
peopa. M3o0OpakeHne nepecedcHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

https://resh.edu.ru/subject/17/10/

12

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
ITOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

https://resh.edu.ru/subject/17/10/

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTeN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

https://resh.edu.ru/subject/17/10/

14

15

Merton cnesioB it MOCTPOSHUS CeUSHU

Mertoza cie0B Uil HOCTPOSHUS CEUEHUH.
CBolicTBa niepece4eHnii NpsSIMbIX U

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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IJIOCKOCTEN

16

17

18

19

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHnii IpsIMbIX U
MIOCKOCTEH

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEN U 3aMHCh 111aroB
MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUSA

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aIUCH 11aroB
IIOCTPOEHUS

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
TpéM TouKkam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh LIaroB
IIOCTPOEHUS

https://resh.edu.ru/subject/17/10/

21

[ToBTOpenue manumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [Tonobue
TPEYroJbHUKOB

https://resh.edu.ru/subject/17/10/

22

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTekax. Mcropus pazButus
TJIAHUMETPUH U CTEPEOMETPHUH

https://resh.edu.ru/subject/17/10/

23

KonTponbHas pabota "AKCHOMBI

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
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crepeomerpun. Ceuenus"

24

25

B3anmHoe pacnosnoxeHue npsMbIX B
npoctpancTBe. CKpelMBaroLUIecs MpsMBbIE.
[Ipu3Haky CKpemUBaOMUXCA IPSAMBIX.
[TapautenpHbIe IPSMBIE B IPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH IIPSIMOM NapalIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

26

27

28

29

[TapannenpHOCTB Tpex nmpsMbIX. Teopema o
TpEX NmapajuleNabHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
(buryp B napayieIbHON MPOEKITNI

enTpanbHas npoekuus. YToiui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY IPSIMbIMU

3agaun Ha 10Ka3aTeIbCTBO U

HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

30

[TonsATHA: mapamenbHOCTh MPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapAJUIEIILHOCTH MPSIMOU U TUIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U
IIJIOCKOCTH

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
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31

['eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASILETO Yepe3
JAHHYIO IPSIMYIO HA YePTEkKE U
MapajyIeIbHOIO IPYyrou npsmoil. Pacuér
OTHOLUEHUH

33

[apannensHas MpOeKIHs, TIPUMEHEHUE JUISI
IIOCTPOEHHUSI CEYEHUH KyOa U
napauienenumnena. CBoncTa
napajuiefienune1a u IpusMbl

34

35

36

37

38

[TapannensHbie muockoctu. Ipusnaku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOASAILIEH
yepes3 TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamuienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSMBIX NIEPECEUEHHUS IPU
[IEPECCYCHUH ABYX NapaJlIeIbHbIX
IIJIOCKOCTEMN TpeThen

CBoiicTBa mapayIenbHbIX MJIOCKOCTEH: 00
OTpe3Kax NapajuleabHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEX]y NTapaljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHHUH NTPSMOM ©
JBYMsI NTapaJlJIeIbHBIMU JIOCKOCTSIMU

IToBropenue: Teopema ITugaropa Ha
IJIOCKOCTH




IToBTOpEHME: TPUTOHOMETPUS

39 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPSIMOYT'OJIBLHOTO
napajuliejienunena

41 Beruucnienue JUinH 0Tpe3KoB B KyOe U
IIPSIMOYTOJIBHOM TapajuIeyIeIuIe e
[lepneHMKyIAPHOCTD NPSMOM U

42 10cKocTH. [Ipu3HaK nepneHauKyIsIpHOCTH
IIPSIMON U TUIOCKOCTH
[lepneHMKyIAPHOCTD NPSMOM U

43 IJI0CKOCTH. [IpH3HaK nepneHuKyIspHOCTH
IIPSIMOM U TNIOCKOCTH
Teopema o cyniecTBOBaHUH U

44 €AMHCTBEHHOCTH MPSIMOU, TPOXOASIIEH
4yepe3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

45 [InockocTy ¥ NepneHAUKYISPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [ImockocTH U nepreHINKYIIpHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

47 [Tepnenaukynsap n HaknoHHad. [loctpoenne
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

48 [Iepnenpukynsp u HakinoHHasd. [loctpoenue
MEPIEHIUKYIIAPA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas
u oOpaTHast)

50 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas

u oOpaTtHas)




Yron Mexay CKpenBaroIUMHUCS

ol
IPSIMBIMU

59 [Touck neprneHauKyISspHBIX MPSMBIX C
IIOMOUIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpTOroHaJIbHOE MPOCKTUPOBAHHUE
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

54 MPaBUJIBHOM MUPAMHUJIBI C IOMOLIBIO
OpPTOTOHAJILHOU NMPOEKINH
[TocTpoenne ceueHuit Kyoa, IpU3MBI,

55 MPaBUIILHON TUPAMUJIBI C TTOMOIIBIO
OPTOTOHAJILHOMN MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTy. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak NepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTPaHHUKH. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosiHUM OT TOYKHU JI0 IIIIOCKOCTH
CriocoObl OIYCTUTh NEPIEHIUKYIISAPHI:

60 CUMMETpHUS, CABUI TOUKHU O NapaljIeIbHON
IpsAMOI

61 CrBur 1o HenapayIeIbHOU MPSAMOH,
N3MEHEHUE PACCTOSHUN
Konrtponsnas padora "B3anmuoe

62 pacrioyio’keHue MPSIMBIX U TUIOCKOCTEH B

npocrtpaHcTae"




63

IToBTOpEHME: Yyros Mexay PsIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yroyi MexIy
CKpCHIMBAOIIUMUCS IPAMBIMU B
IIPOCTPAHCTBE

65

66

FGOMCTpI/ILIeCKI/IC METOAbI BBIYUCICHUA
yriia MCXKAy NpsAMbIMUA B MHOT'OI'paHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yIja

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIIEHIUKYJIIPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpECEUECHUS IBYX IUIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

69

70

[IpsiMoyronbHbII Napauienenunesn; Kyo;
M3MEpEeHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajesenumnea

TeopeMa 0 JUuaroHajivi npsiMmoyroJibHOro
Iapajijiejacnuiica U CJICACTBUC U3 Hee

71

CrepeoMeTprieCKHe U MTPUKJIIAIHbIE
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM
PAacCIIOI0KEHNUEM NPSIMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIIECS TTPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAHJAPTHBIX
MHOTOTpaHHHUKaX




[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE

3 MEXy CKPEIUBAIOIUMUCS IPAMBIMU B
IIPOCTBIX CUTYyaLUsAX

74 PaccTosiHMe OT TOUKH /10 TIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
Brruuciienue pacCTosTHUN MEXITY

75 CKPELIMBAIOIIMMUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHIUKYJISIPHOM MJI0OCKOCTH
Tpéxrpannslii yroj, HepaBEHCTBA IS

76 TpexrpaHHbIX yrio. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAaHHOIO yIJia

77 DneMeHTHl chepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 KonTponbhast padota "Yrisl u
paccrosiHus"

79 CucremaTtuzanus 3HaHui "MHOrorpaHHUK
U €ro 3JeMEeHTHI"

80 [Iupamupa. Bunsl nupamua. [IpasunsHas
nupamuia

81 [Ipusma. [IpsAmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

82 [IpssMo#t napaenenunen, NpsMoyroJbHbIN
napajuiesnenumnesa, Kyo

83 Brinyxiible MHOrOrpanHuku. Teopema
Dlinepa

84 Brimykiieie MHOTOTpanHuku. Teopema




Olinepa. [IpaBunbpHbIE U OTYNIpaBUIbHBIE
MHOTOTPaHHUKHU
85 KonrtponsHas pabora "MHoOrorpaHHUKHN" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1mo 6a31/1c3vl TPEX 1
BEKTOPOB, HE JISKAIUX B OHOH IJIOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mexry BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0mIeHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o0061IeHre U cucTeMaTU3alus 3HaHU! 1
100 HroroBast KOHTpOJIbHAS paboTa 1
101 Hrorosast koHTpoIpHAs paboTa 1
102 O06o001IeHre U crucTeMaTU3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka KonTpoJbHbIe
Bcero o0pa3oBaTesibHBIE PeCypChl
padoTshI

H "K -

1 OBTOPEHHE TEMET “ROOP HHHaTbj peiropa 1 https://resh.edu.ru/subject/17/11/
Ha TUIOCKOCTH U B TIPOCTPAHCTBE
I1 " .

2 OBTOPEHIE TENbI CKaﬁﬂpHoe 1 https://resh.edu.ru/subject/17/11/
MIPOM3BEICHNE BEKTOPOB
I1 "B

3 OBTOPCHIE TEMBL “BLIHHEICHIE YT 1 https://resh.edu.ru/subject/17/11/
MEX1y BEKTOpaMH B IPOCTPAHCTBE
I1 " 7| .

4 OBTOP eHH(i TEME! ypaBHeHH"e HPAMOH, 1 https://resh.edu.ru/subject/17/11/
MIPOXOJIAICH Yepe3 IBE TOUKH

5 ¥ PaBHEHHE ILTOCKOCTH, HOPMAJD, 1 https://resh.edu.ru/subject/17/11/
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
v .

6 PABHCHHE IIOCKOCTH, HOpMAIE, 1 https://resh.edu.ru/subject/17/11/
YpaBHEHHE TUIOCKOCTH B OTPE3Kax

7 BekropHoe nmpousBeneHue 1 https://resh.edu.ru/subject/17/11/
JIuner I .

8 HHCHHPIC HEPABCHCTRA, JIMACHHOC 1 https://resh.edu.ru/subject/17/11/
MPOrpaMMUPOBAHHE
JInHelHbIe HEpaBEeHCTBA, erHoe .

9 HHCHHBIC HEPABCHCTRA, THHEHH 1 https://resh.edu.ru/subject/17/11/
MIPOrPaMMHUPOBAHHE
A .

10 HATMTHACCKIC MCTOMPT pactieta yriia 1 https://resh.edu.ru/subject/17/11/
MEXIy MPSIMBIMH B MHOTOTPaHHUKAX
A é .

11 HATMTHACCKHC MCTOMPT pacticeta yriia 1 https://resh.edu.ru/subject/17/11/
MEX1Y TUIOCKOCTSIMH B MHOTOTPaHHUKAX
®o a paccro OT TO 0 .

12 PMYJIa PACCTOANMA OT TOHKH 1 1 https://resh.edu.ru/subject/17/11/

IIJIOCKOCTH B KOOpAWHATaX
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HaxoxzaeHue paccTosiHUI OT TOYKH 10

13 https://resh.edu.ru/subject/17/11/
IIJIOCKOCTH B KyOe
Haxoxne i

14 XOAICHHE paCCTOHHHI:I OT TOHKH A0 https://resh.edu.ru/subject/17/11/
IIJIOCKOCTHU B HpaBI/IJIbHOI/I HI/IpaMI/I[[e
KonrponsHag pabora "AHanutuue

15 P " P eera https://resh.edu.ru/subject/17/11/
TeOMETpUS
Ceuenunst MHOIOIPAaHHUKOB: CTaHIa e

16 P TaRHapTiH https://resh.edu.ru/subject/17/11/
MHOT'OTPaHHUKH

17 CeueHusi MHOTOIPaHHUKOB: METO/I CJIEJIOB https://resh.edu.ru/subject/17/11/
CeueHuss MHOTOTPAaHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, MIEPECEUCHUS MPSIMBIX U https://resh.edu.ru/subject/17/11/
IIOCKOCTEN
Ha AJIJICJIBHBIC IIPAMBIC U ITJIOCKOCTU:

19 P P https://resh.edu.ru/subject/17/11/
MapajuIeIbHbIC CEUCHHUS
ITapanne e e OCKOCTH: .

20 P . JICIbHRT pr[ MPBIC T TITOCKOCTH https://resh.edu.ru/subject/17/11/
pacy€T OTHOLIEHUM
[TapannensHbie MPsMbIE U TUIOCKOCTH:

21 YIJIbI MKy CKPEIIMBAIOIIUMHUCS https://resh.edu.ru/subject/17/11/
MPSIMBIMU
[IepnenuKymnsipHBIE TIPSMBIE U
IUIOCKOCTH: CTaHAapTHEIE MMaphl .

22 Aap p . https://resh.edu.ru/subject/17/11/
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[IepnenukynspHbIe TPSMBIE U

23 IJIOCKOCTH: TE€OpeMa O TpexX https://resh.edu.ru/subject/17/11/
MePIEeHIUKYIIApaxX
IlepneHmuKyIISIpHBIE IPSIMEIE

24 PICHAMICYIPHAE NPAMHE 1 https://resh.edu.ru/subject/17/11/

IINIOCKOCTH: BBIYUCJICHUS OJINH B
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MHOTI'OrpaHHUKax

25

26

27

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKeHUs
moxooust

[ToBTOpEHUE: MIIONIA 1 MHOTOYTOJIbHUKOB,
hopMyIIBI 1S TUTOIIAACH, COOOpaKeHUS
noxoous

[ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(bopMyIIbI TS TIJIONIAJICH, COOOpasKeHUS
noxoous

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

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

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

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUs MOA00Us

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

29

30

31

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us
Konrtponsnas padora "[loBTopenue:

MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenumnena

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

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

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TpUCEKIIUU yTiia

33

34

CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenuesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C
BBIUHCIICHHEM 00BEMa OpAMOYTOJIbHOT'O



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

napajijiejacnuicaa

35 O06BEM IPSIMO TPU3MBI

36 CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOU MPU3MBbI

37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSIMOI TPU3MBI
Brruncnenue 00bEMOB Te ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpana. O0bpéM
HAaKJIOHHOH IPU3MBbI
Brruncnenue 00bEMOB Te ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaina. OobéM
MTUPAMHU/IBI

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

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

42 CrepeoMeTpHUECKUE 3a7ja4u, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpuyecKue 3a7auu, CBI3aHHBIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN
TIPU3MBI

45 [Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI

46 [Ipumenenue o0bEMOB. Borunicnenue
paccTosiHUSA A0 INIOCKOCTH

47 Kontponbras padota "O0bEM




MHOrorpaHHuka"

LII/IJ'II/IHI[pI/I‘ICCKaﬂ IOBEPXHOCTD,

48 o0pa3yroIue WIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmaap. [psimoit KpyroBoM HUIUHID.
[Tnomanp MOBEPXHOCTH HUJIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3yromue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
napajuIeIbHOM MJI0CKOCTH OCHOBAHUS

50 YceuéHnsblil konyc. M300paxeHne KOHyCOB
U yCeYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JTI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEYEHUH HMUINHAPA, KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
IAHIPOM

59 Ccdepa u map

60 [Tepecedenue cdepsl u mapa ¢




tockocThio. Kacanue mapa u cepbl
IJIOCKOCTBIO. By u n3o0paxenue mapa

61

62

63

[Tepeceuenue chepsr u mapa c
mIockocThio. Kacanue mapa u chepsl
IJIOCKOCTBIO. Buj 1 n300paxenHue mapa
VYpasuenue chepsl. [Lnomans chepsl u e
yacTei

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEYCHH IJIOCKOCTHIO

65

66

67

Crepeomerpudeckue 3a1auu Ha
JI0Ka3aTeIbCTBO U BBIUUCIICHHE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO
[TpukinagHble 3a0a49H, CBSI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH Ha IIOCKOCTH,

BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIC
Mog00HUs

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OIrpaHHUKOB

69

70

3anauu o teme "Tena U MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaleHus"

71

Kontponbnas padota "Tena u




IIOBEPXHOCTHU BpaleHus"

72

73

006bem mummHapa. Teopema 00 00bEMe
MPSIMOTO LIUJIHH]IpA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaita. O6béM KoHyca

74

ITnowanu OOKOBOM U MOJHOM
MMOBEPXHOCTH KOHYyCa

75

76

CrepeoMeTpuyeCcKre 3a7auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIMITHH/IPA, KOHYCa

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
IJIOIIaAu TOBEpXHOCTEH Ten"

77

O0BEM mapa 1 IapoBOTO CEKTOpA.
Teopema 06 06béme trapa. [lnomans
ctepnl. CTepeoMeTprUIeCcKre 3a/1auH,
CBSI3aHHBIC C BBIUMCIICHUEM 00BEMOB
1rapa, apoBoOro CErMeHTa U IIapoOBOTO
CeKTOpa

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
ionaapio ceprbl. COOTHOMICHUS MEXKIY
IJIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEIl

79

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenue o0wEma mpu moo0uu.
CrepeoMeTpHuyecKHe 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB Tel U IIIOMIAeH
IIOBEPXHOCTEU

80

Kontponbnas padota "[lnomanu




MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

81

82

83

JIBrokeHus npoctpancTBa. OTOOpaKeHUS.
JIBv>keHust U paBeHCTBO Guryp. O0mime
CBOKCTBA JBUKCHUI

Bupl n1BukeHuil: napauiesbHbIN IEPEHOC,
LEHTpaJIbHAsl CAMMETPHUS, 3€pKaIbHAS
CUMMETpPHUS, TOBOPOT BOKPYT MPSMOiA

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

84

85

86

87

FGOMeTpI/ILIGCKI/Ie 3ala4i Ha IIPUMCHCHUC
JABMKCHU S

KontponbHas padota "BekTopsl B
npocTtpaHcTae"

O6o6mmatoniee nopropenue 11 nonsruii u
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
CUCTEMAaTU3alNsl 3HAHUH:
"[TapanaenbHOCTb NPSAMBIX U INIOCKOCTEN B
nmpocTpaHcTae”

O6o0maroiiee moBTopeHue 11 moHITHIT 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
CUCTEeMaTu3alys 3HaHui: "BekTopsl B
npocrpaHncTae”

88

Ob6o61matomiee nopropenue 11 nonsaruii u
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
CUCTEeMaTu3alys 3HaHui: "BekTopsl B
npocrpaHncTae”

89

O6o6mmatomiee nopropenue 11 nonsaruii u
MeToJI0B Kypca reometpun 10—11 kiaccos,




cucreMaru3anys 3Hanuii: "O0bem
MHOTOIpaHHuKa"

90

Oo6o06maromee nosropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremMaru3zanus 3HaHui: "O0bem
MHOrorpaHHuka"

91

92

93

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3Hanuii: "Ilmomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
O6o06maromiee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaru3anus 3Hanuii: "Thiomanmu

MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAsA pa60Ta

94

95

96

WroroBas koHTpoJsibHas paboTa

[ToBTOpeHue, 06001IeHNE 1
crcTeMaTH3alus 3HAHUH

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

97

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

98

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKU U €€ pojib B PAa3BUTHH COBPEMEHHBIX




WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

100

101

102

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEpPEOMETPUU KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. ['eometpus, 10 kinace/ Mep3nsk A.l'., Homuposckuii [1.A.,
[TomnsikoB B.M..; mox penakuueit [Togonsckoro B.E., O06miecTBo ¢ orpaHnYeHHOM
oTBeTCTBEHHOCTHIO U3narensckuil neHTp «BEHTAHA-I'PA®y»; AkunonepHoe
obmectBo «M3marenscTBo «lIpocBerienne»

* Maremaruka. 'eomerpus, 11 kinacc/ Mepsmsik A.I'., Homuposckuit 1. A.,
[TonsixoB B.M.; moa penakuueii [Togonsckoro B.E., O6miecTBo ¢ orpaHuyYeHHOM
orBeTcTBEHHOCTHIO M3narenbckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA
https://fipi.ru/
httphttps://ege.sdamgia.ru/s://file.11klasov.net/11-klass/

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

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/subject/17/10/

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

https://ege.sdamgia.ru/
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