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MNOACHUTEJBHASA 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,  (QOpPMHPYEMOE  MpU  H3YYEHUU
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 PacCyKICHUH;

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/eIEHHBIM 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
coOJTIOICHeM TIPUHITUIA TIPEEMCTBEHHOCTH, 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 gaca 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.

B3anmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECeKaroluect,
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 IapajijIeIbHBIX 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.

Yrael 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.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IIPAaBWJIBHOM MHOTOIPDAaHHMKE: CHMMETpUS
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. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOpHI. lIpH3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
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 Tapajiienienumneaa M cienctsus u3 He€. OO0bEM mpsiMOd U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
miockocThio. Kacanue mapa u chepsl miockocThio. IloHATHE MHOTrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUEHUS 111apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS M PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM 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
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 00opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE 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 TPYyIOdIO0Us, 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
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

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
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB ¢
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(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATh MATEMATUYECKUE 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 YMO3aKJIIOUCHUN, YMO3AKJIIOUECHUH 110 aHAJIOTUH;

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:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00ObEKTaMHU, SIBJICHUSMU, IPOLECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCa, A TAaKKe BbIIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN 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, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW HH(YOpPMaALIUU.

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/1a4H;

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 UEIH U YCIOBUAM, OOBACHATH IPUUMHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
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,
«MO3rOBbIE IUTYpMBD» M HUHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
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 HayduTCs:

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

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

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX 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 MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA 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:
BUJI 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 CUMMETPUHU
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
YepTeKax U pUCYHKAX;

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 OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, 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;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUII CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPUHM, 3E€PKAIBHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUYEHUW: METOJ CIIE0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1ay, MPEANOJararoliMX HECKOJIbKO IIAroB PEUICHUs, €CIU YCJIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

NPUMEHATH 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
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3BIKE I'€OMETPUH, HCCIENOBATH 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 yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Beenenue B CTCPpCOMECTPULO

23

byrty30BB.®., Kagomues
C.B.,IlpaconosB.B
MaTeMaTHKa:anreopa u Havana
aHanmm3a.reoMmetpus. [ 'eomeTpus
10-11 xmaccel. AIEKTPOHHAS
¢dbopma yuebHHKA.

B3anMHoe pacnosioxkeHue npsMbIX B
IIPOCTPAHCTBE

[leprieHANKYISAPHOCTD MPSIMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE

Vriel u pacCTodHuA

25

16

byrty308B.®., Kagomues
C.b.,IlpaconosB.B
MaTeMaTHKa:aJreOpa U Havyasia
aHanmu3a.reomerpus. I'eomeTrpus
10-11 xnacchl. 37eKTpOHHAs
¢dbopma yueOHHKA.

byrty30BB.®., Kagomues
C.b.,ITpaconosB.B
MaTeMaTHKa:ajireOpa u Hayana
aHanmu3a.reomerpus. ['eomerpus
10-11 xnacchl. 31eKTpOHHAs
dhopma yueOHUKA.

Bbyry30BB.®., Kanomues
C.b.,IIpaconosB.B
MaTeMaTHKa:ainreopa u Havana
aHanuza.reometpus. ['eomerpus
10-11 xmaccel. 37eKTpOHHAS




¢dbopma yueOHHKA.

byty30BB.®., Kagomiien
C.B.,IIpaconosB.B
MaTeMaTHKa:anreopa u Havana

3) MHororpanHuKu 7
aHanu3za.reomerpus. ['eomerpus
10-11 xmacchl. 37eKTpOHHAS
dhopma yueOHUKA.
byty30BB.®., Kagomues
C.B.,IlpaconosB.B
6 BeKTOpE! B HPOCTpAHCTEE 12 MaTeMaTHKa:anreopa u Havana
aHanuza.reomerpus. ['eomerpus
10-11 xmaccel. AMEKTPOHHAS
¢dbopma yuebHHKA.
7 [ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3ALIHS 5
3HaHUH
3 [TapanienbHOCTh MPSIMBIX H TIOCKOCTEH B g
IIPOCTPAHCTBE
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

AHanuTnyeckasi reOMETpHs

15

byrty308B.®., Kagomues
C.B.,IIpaconosB.B
MaTeMaTHKa:aireopa u Havana
aHanu3za.reomerpus. ['eomerpus
10-11 xmaccel. AIEKTPOHHAS
¢dbopma yuebHHKaA.

[ToBTOpEeHME, 0600IICHNE 1
CHCTeMaTH3aIlnsl 3HAHUH

15

byry30BB.®., Kanomues
C.B.,IIpaconosB.B
MaTeMaTHKa:aireopa u Havana
aHanu3a.reoMeTpus. ['eomerpus
10-11 xnacchl. 31MeKTpOHHAs
¢dbopma yueOHHKA.

OOBEM MHOTOTpaHHUKA

Tena BpameHus

17

24

byty308B.®., Kagomuen
C.B.,IlpaconosB.B
MaTeMaTHKa:ajireOpa u Hayana
aHanm3a.reomerpus. I'eomeTrpus
10-11 xnaccel. 37eKTpOHHAs
¢dbopma yueOHHKA.

byry30BB.®., Kagomien
C.b.,IIpaconosB.B
MaTeMaTHKa:aJreOpa U Hayana
aHanu3a.reomerpus. ['eomerpus
10-11 xmacchl. 37eKTpOHHAs
dhopma yueOHUKA.




byrty308B.®., Kagomuen
C.b.,IlpaconosB.B
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 MaTeMaTuka:aiareopa u Havasa
KPYTJIBIX TEJ aHanu3a.reomerpus. ['eomerpus
10-11 xmaccel. 3MeKTpOHHAS
¢dbopma yueOHHKA.
byty30BB.®., Kagomuen
C.b.,IlpaconosB.B
5 — 5 MaTeMaTHKa:ajareopa u Havasa
aHanu3a.reomerpus. ['eomerpus
10-11 xmacchl. 37eKTpOHHAS
¢dbopma yueOHHKA.
7 [ToBTOpEeHME, 0000IIEHNE 1 17
cUcTeMaTu3alys 3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTrejibHbIE
padoThbI padoTshI
pecypcsbl
byry308B.D.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaTuKa:anreopa
OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
U Hayaia
PHUCYHKE IJIOCKOCTH, TTApaJUIETBHBIX MPSIMBIX 1
aHaJIM3a.reOMeTpHsL.
(OTpe3KOB), cepeIMHbI OTPE3Ka
I'eomerpus 10-11
KJIACCBI.
JNEeKTpOHHAas Gopma
yueOHUKa.
byry30BB.D.,
Kanomues
C.b.,IIpaconosB.B
[ToHsTHS cTepeoMeTpHH: TOUKa, psMasi,
MaTeMaTuka:anredpa
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
U Hayana
MpaBUJIa U300paXKeHUs Ha PUCYHKE 1
aHaJIM3a.reoOMeTpHsl.
TUTOCKOCTH, MapaJuIeTbHBIX TPSIMBIX
> ap P T'eomerpus 10-11
(OTpe3KOoB), cepeIMHBI OTpPE3Ka
KJIACCHI.
aJeKTpoHHAs hopma
y4eOHUKa.
[TonsTuA: nepecekaronmecs MIOCKOCTH, 1 byry30BB.®D.,
nepecekarommecs npsimasi ¥ miocKoCTh; Kanomiien




IIOJIYTIPOCTPAHCTBO

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKocCTh;
MIOJIYTIPOCTPAHCTBO

C.B.,IlpaconosB.B
MaTeMaTHKa:areopa
¥ Hayasa
aHaJIN3a.reOMETPUSI.
I'eomerpus 10-11
KJIACCHI.
aJIeKTpoHHAs (popma
y4eOHUKa.

byry308B.D.,
Kanomiie
C.B.,IlpaconosB.B
MaTeMaTuKa:anreopa
¥ Hayasa
aHaJIM3a.reOMEeTPHUSL.
I'eomerpus 10-11
KJIACCBI.
JEeKTpOHHAs Gpopma
y4eOHHUKa.

MHororpaHHuKH, U300paKEHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

byry30BB.®.,
Kanomuen
C.b.,IIpaconosB.B
MaTeMaTuka:anreopa
U Hayvana
aHaJn3a.reOMeTpusl.
I'eomerpus 10-11
KJIACCHI.
aJeKTpoHHAs hopma
yueOHUKa.

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX

byty308B.®.,




MIPOCTPAHCTBEHHBIX (pUTyYD,
HECYIIECTBYIOUINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUH U NIEPBHIE
CJIEJICTBHS U3 HUX

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUSA N3 HUX

Kanomues
C.b.,IlpaconosB.B
MaTeMmaTuka:airedpa
U Hayana
aHaJIN3a.reOMEeTpHsL.
I'eomerpus 10-11
KJIACCBI.
aJIeKTpoHHAs (popma
yueOHUKa.

byry308B.D.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaTuKa:aireopa
¥ Hayasa
aHaJIM3a.reOMeTPHSL.
I'eomerpus 10-11
KJIACCBhI.
JMEeKTpOHHAs Gopma
y4eOHHUKa.

byry30BB.D.,
Kanomies
C.b.,IIpaconosB.B
MaTeMaTHKa:anreopa
U Hayasna
aHaJIM3a.reoOMeTpHsl.
I'eomerpus 10-11
KJIACCHI.
3JIeKTpOHHAas popma
y4eOHHUKa.



AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cieactBus u3 HUX. CrocoOsbl 3a1aHus

9
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus NPSIMBIX U TNIOCKOCTEH
byry30BB.®.,
Kanomues
. C.b.,IlpaconosB.B
N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
. MaTeMmaTuka:ajiredpa
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
U Hayana
10 N3o006paxeHue nepeceueHus NOITy4YeHHBIX
. aHaJIM3a.reOMeTPHSL.
iockocTeil. PackpammBanue mocTpoOeHHBIX
. I'eomerpus 10-11
CCUCHHI Pa3HBIMH LIBETAMH
KJIACCHI.
3JeKTpoHHAas hopma
yueOHUKa.
N3o00paxkenune cedyeHuit nmupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux peopa.
11 N300paxeHue nepeceyeHus: NOTy4YeHHBIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUCHHI Pa3HBIMH [IBETAMH
N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux peopa.
12 N300paxeHue nepeceyeHus: NOTy4YeHHBIX
IIJIOCKOCTEN. PackpammBaHre MOCTPOEHHBIX
CCUCHHI Pa3HBIMH IIBETAMH
N300pakeHne ceueHnil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
13 N3006paxeHnue nepeceuyeHus: NOTy4YeHHBIX

IIJIOCKOCTEN. PackpammBanye MOCTpOEHHBIX
CeUeHUM Pa3sHbIMH IBETaAMU




byry30BB.®.,
Kanomien
C.b.,IlpaconosB.B
MaTeMmaTuka:ajiredpa
U Hayana

14 Merton cnesoB i TOCTPOSHUS CeUSHUI
aHaJN3a.reOMEeTPUsI.
I'eomerpus 10-11
KJIACCHI.
JJIEKTpOHHAs opma
yueOHUKa.
Mertop cie1oB Uit HOCTPOCHHS CEUCHUH.
15 CaoiicTBa niepece4eHnid NpsIMbIX U
IIJIOCKOCTEN
MeTon crieioB ISl IOCTPOSHUS CEUSHUH.
16 CBoiicTBa niepeceuyeHuid MpsIMbIX U
IIJIOCKOCTEN
byry30BB.D.,
Kanomues
C.b.,IIpaconosB.B
ITocTpoeHue ceueHuii B nupamuie, Kyoe mo MaTeMaTuka:anreopa
17 TpéM Toukam Ha p€Opax. Coznanue U Hayaia
BBIHOCHBIX YePTEXKEH U 3aIHCh IIaroB aHaIN3a.reOMEeTPHSI.
ITOCTPOEHUS I'eomerpus 10-11
KJIACCHI.
JNEKTpOHHAs Gopma
y4eOHUKa.
[TocTpoenue ceuenunii B mupamMu/ie, Kyoe mo
18 Tpé€M Toukam Ha péopax. Cozmanue

BBIHOCHBIX qepTe>1<e1‘/'I 1 3aIIMCh 11aroB




MOCTPOEHUS

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue

19 BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MOCTPOCHHS
byty308B.D.,
Kanomien
C.B.,IlpaconosB.B
[TocTpoeHne ceueHuii B mupamuie, Kyoe mo MaTemaTuka:ajireopa
20 TpéM TOUuKaM Ha péopax. Co3nanue Y Hayaja
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB aHaJM3a.reOMEeTPHSI.
MTOCTPOSHUS I'eomerpus 10-11
KJIACCBI.
JeKTpOHHAas Gpopma
yueOHUKa.
byry30BB.®.,
Kanomuen
C.b.,IIpaconosB.B
MaTeMaTuka:anredpa
[ToBTOpenue mnanumeTpuu: Teopema o
21 MIPOIOPIIMOHANBHBIX oTpe3kax. [Tlomodue v Hataa
aHaN3a.reOMEeTPHSI.
TPEYTOIBHHKOB Teomerpust 10-11
KJIACCHI.
aJeKTpoHHAs hopma
y4eOHUKa.
[ToBTOpenue mnanumerpun: Teopema
99 Menenas. PacueTsl B CEUEHUSAX Ha

BBIHOCHBIX 4epTexkax. Mcropus pazButus
IJIJAHUMETPUU U CTEPEOMETPUH




KonTponbHas padbota "AKCHOMBI

23
crepeomerpun. Ceuenuns"
byry30BB.®.,
Kanomues
C.B.,IIpaconosB.B
B3aumHoe pacrosnoxeHue npsiMbix B MaTeMaTHKa:aureopa
24 npocrpancTse. CKpenuBaomuecs npsmeie. Y Haydana
IIpu3Haky CKpEIMBAIOIINXCS PSMBIX. aHaJIN3a.r€OMETPHUSL.
[TapanenpHble IpsIMbIE B IPOCTPAHCTBE I'eomerpus 10-11
KJIACCBl.
JJIEKTpOHHAs popma
yueOHUKa.
byry308B.D.,
Kanomiie
Teopema 0 CylIeCTBOBaHUU U C.b.,IIpaconosB.B
€AMHCTBEHHOCTH IPSIMO IMapajuIeIbHON MaTeMmaTuka:ajiredpa
o5 JAHHOM MPSIMOM, MTPOXOASIIEH Yepe3 TOUKY Y Hayaja
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU aQHAJIN3a.T€OMETPUSL.
npsMoi. Jlemma o nepecedeHnmn I'eomerpus 10-11
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO KJIACCBI.
3JIeKTpOHHas Gpopma
y4eOHHUKa.
byry30BB.®.,
Kanomiie
[TapamtensHOCTB TpeX HMpsAMBIX. Teopema o C.b.,ITpaconosB.B
26 TpEX MapajuleabHBIX NpsAMBIX. Teopema o MaTeMaTHKa:anreopa

CKpCHIUBAOIUXCA MPAMBIX

U Hayasna
aHaJIN3a.r€OMETPHUSL.
I'eomerpus 10-11




KJIACCHI.
aJIeKTpoHHas Gopma
ydeOHHUKa.

[TapannensHoe npoexkTrpoBanue. OCHOBHbIE
CBOMCTBA MapaylIeIbHOTO MPOEKTUPOBAHUSI.

byry30BB.®.,
Kanomues
C.B.,IIpaconosB.B
MaTeMmaTuka:ajiredpa
U Hayana

27
N300pakenue pa3Hbix Guryp B aHaJn3a.reoOMeTpusl.
NapasieIbHON MPOEKIINU I'eomerpus 10-11
KJIACCBI.
JJIEKTpOHHAs opma
yueOHUKa.
byry308B.D.,
Kanomiie
C.B.,IlpaconosB.B
MaTeMaTuKa:anreopa
[enTpansHas npoekuus. YToui ¢
U Hayana
28 COHAITPaBJICHHBIMH CTOPOHAMHU. YTOJ MEXIY
aHaJIN3a.reOMEeTpHsL.
TPSIMBIMH
I'eomerpus 10-11
KJIaCCHl.
3JIeKTpOHHas Gpopma
y4eOHHUKa.
3aaun Ha JOKa3aTeJIbCTBO U HCCIIEI0BaHUE,
29 CBSI3aHHBIE C PACIIOJIOKEHUEM IPSIMBIX B
MIPOCTPAHCTBE
[TonsATHA: mapamienbHOCTh NPSMON U byty308B.®.,
30 IJIOCKOCTH B ipocTpaHcTBe. [Ipu3Hak Kamomriier

MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.

C.B.,IlpaconosB.B



CaolicTBa napamuienbHOCTU IPSIMOK U
TUIOCKOCTH

MaTeMaTHuka:ajireopa
¥ Hayasa
aHaJIN3a.reOMETPUSI.
I'eomerpus 10-11
KJIACCHI.
aJIeKTpoHHAs (popma

y4eOHUKa.
I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
31 JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeNbHOCTHIO MPSMBIX U MIIOCKOCTEH B
IIPOCTPAHCTBE
[TocTpoeHue ceueHus, MpOXOSAIIETO Yepes3
39 JAHHYIO MPSIMYIO Ha YepTexKe U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH
byry30BB.®.,
Kanomues
C.b.,IIpaconosB.B
[TapannenpHas npoeKuus, IPUMEHEHUE IS MaTeMaTuka:anredpa
33 MIOCTPOEHMSI ceueHul Kyba u U Hayvana
napajuienenunena. CpoicTsa aHaJIM3a.reoOMeTpHsl.
rapasieenuIeia U mpu3Mbl I'eomerpus 10-11
KJIACCBI.
aJeKTpoHHAs hopma
y4eOHUKa.
byty308B.®.,
34 [TapannensHblie miockoctu. [Ipuznaku Kanomues

mapalyiCJIbHOCTH IBYX MJIOCKOCTEH

C.B.,IlpaconosB.B
MaTeMaTuka:aiareopa



TeopeMa O MMapaJuICJIbHOCTH U
CANHCTBCHHOCTH ITJIOCKOCTH, HpOXOI{?IHIGfI

U Hayasna
aHaJIN3a.reOMETPUSI.
I'eomerpus 10-11
KJIACCHI.
aJIeKTpOHHAas Gopma
y4eOHUKa.

byty308B.D.,
Kanomien
C.b.,IIpaconosB.B
MaTeMaTuka:aireopa
¥ Hayasa

35 yepe3 TOUKY, He MPUHAIEKALLYIO TaHHOM aHaJIM3a.reOMEeTpHUSL.
IIJIOCKOCTH U CIICJACTBUA U3 HEE I'eomerpus 10-11
KJIaCCBL.
3JIeKTpOHHas Gopma
yueOHUKa.
byry30BB.®.,
Kanomues
C.B.,IlpaconosB.B
CBoiicTBa napanenbHbIX MIOCKOCTEH: O MaTeMaTHKa:anreopa
36 napajyieIbHOCTH IPSMBIX IepecedeHus Ipu U Hayana
NepeceueHu ! JIBYX MapaljieIbHbIX aHaJIn3a.reOMeTpusl.
IJIOCKOCTEHN TPEThEM I'eomerpus 10-11
KJIaCCHI.
aJeKTpoHHAs opma
yueOHUKa.
CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00 byry30BB.D.,
37 OTpe3Kax MapajiesIbHbIX MPSMBIX, Kanomien

3aKJIIOYEHHBIX MEXKy MTapauIeIbHBIMU

C.B.,IlpaconosB.B




IJIOCKOCTSIMU; O IIEPECEUEHUH TIPSAMOI ©
JBYMS IIapaJlJIeIbHbIMU IJIOCKOCTSIMU

MaTeMaTHuka:ajireopa
¥ Hayasa
aHaJIN3a.reOMETPUSI.
I'eomerpus 10-11
KJIACCHI.
aJIeKTpoHHAs (popma

y4eOHUKa.
38 [ToBTopenue: Teopema I[Tudaropa na
IJIOCKOCTH
39 [ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
byry308B.D.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaTuKa:aireopa
40 CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO Y HayaJja
napajuleJIenunea aHaJIN3a.r€OMETPHUSL.
I'eomerpus 10-11
KJIACCBI.
3JIeKTpOHHas Gpopma
yueOHUKa.
byry30BB.D.,
Kanomies
C.b.,IIpaconosB.B
41 Brruucnenue JUIiH OTpe3KoB B KyOe U MaTeMaTHKa:anreopa

IPSIMOYTOJIbHOM IMapaJulesIenuIesie

Y Hayaja
aHaJIN3a.reéOMEeTPUs.
I'eomerpus 10-11
KJIACCBI.



aJIeKTpoHHAs (popma
ydeOHHUKa.

[lepneHUKyYISIPHOCTD MPSMOM U IUIOCKOCTH.

byry30BB.®.,
Kanomues
C.B.,IIpaconosB.B
MaTeMaTHuKa:ajiredpa

. U Hayana
42 [Ipu3HaK neprneHauKyIIpHOCTH NPSIMON U
aHaJIM3a.reOMeTpus.
IJIOCKOCTH
I'eomerpus 10-11
KJIaCCHl.
JJIEKTpOHHAs popma
yueOHUKa.
byry308B.D.,
Kanomiie
C.b.,IIpaconosB.B
. MaTeMmaTuka:ajiredpa
[lepnieH IUKYNSIPHOCTD MPSMON U MIIOCKOCTH.
B U Hayana
43 [Ipu3Hak neprneHMKyJISpHOCTH NPSMON 1
aHaJIN3a.reOMEeTpHsL.
IJI0CKOCTH
I'eomerpus 10-11
KJIACCBI.
3JIeKTpOHHas Gpopma
y4eOHHUKa.
Teopema o CylIeCTBOBAaHUU U
44 €AMHCTBEHHOCTH MPSIMOM, MTPOXOASIIEH
4yepe3 TOUKY IPOCTPaHCTBA U
MEPIEHIUKYISPHON K INIOCKOCTU
45 [InockocTu ¥ epneHAUKYISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX
46 [InockocTy U epNEHAUKYISPHBIE UM



IpsAMBIC B MHOTI'OI'paHHUKAX

47

48

[lepnennukynsp u HaknoHHas. [loctpoenue
MEePIEHIUKYIISIPA U3 TOYKH HA MPSAMYIO

[Iepnennukynsp n HakinoHHasd. [loctpoeHne
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

byty30BB.D.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaTHuKa:airedpa
U Havaia
aHaJIN3a.reOMETPUSI.
I'eomerpus 10-11
KJIACCHI.
aJIeKTpOHHas Gopma
yueOHUKa.

byry308B.D.,
Kanomiie
C.b.,IlpaconosB.B
MaTeMmaTuka:airedpa
U Hayana
aHaJIN3a.reOMEeTpHsL.
I'eomerpus 10-11
KJIACCBI.
3JIeKTpOHHas Gpopma
y4eOHHUKa.

49

Teopema o TpEx nepreHANKYIsApax (Mpsmas
u oOpaTHast)

byry30BB.®.,
Kanomues
C.b.,IlpaconosB.B
MaTeMaTHKa:anreopa
U Hayasna
aHaJIN3a.T€OMETPHSL.
I'eomerpus 10-11
KJIACCHI.




aJIeKTpoHHAs (popma

ydeOHHUKa.
50 Teopema o Tpéx nepneHAUKYIspax (mpsamas
u oOparHast)
51 VYroa Mexay CKpelUBaOIIUMHUCA PSIMbIMU
59 [Touck neprneHANKYISIPHBIX MPSIMBIX C
MIOMOIIIBIO IEPIIEHINKYIISPHBIX TIOCKOCTEH
53 OpTOroHajibHO€ MPOEKTUPOBAHUE
byry30BB.®.,
Kanomiie
C.b.,IIpaconosB.B
. MaTeMmaTuka:airedpa
[Toctpoenue ceuenuii Kyoa, MpU3MBlI,
. U Hayana
54 MPaBIWJIbHON MHPAMUIBI C TIOMOIIIBIO
. aHaJIM3a.reOMETPHUSL.
OPTOTOHAJILHOW TIPOEKIHH
P P Teomerpus 10-11
KJIACCBI.
aJeKTpoHHAas hopma
y4eOHHUKa.
byry30BB.®.,
Kanomues
C.B.,IlpaconosB.B
. MaTemaTuka:ajireopa
[Toctpoenue ceuennii kyoa, MpU3MBlI,
. U Hayvana
55 MPAaBUIBLHON MUPAMHUIBI C TOMOIIBIO
. aHaJn3a.reOMeTpusl.
OPTOrOHAJILHOW MPOEKINU
P P I'eomerpus 10-11
KJIaCCHI.
aJeKTpoHHAas hopma
yueOHUKa.
56 CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO byry30BB.D.,




57

58

iockocTH. [lmockoctu cummerpuii B
MHOTI'OI'paHHHMKaxX

[Ipu3Hak nepneHaAuKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIEICTBUE CHMMETPUU

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PAacCTOSTHUM OT TOYKHU JO MIIOCKOCTH

Kanomues
C.b.,IlpaconosB.B
MaTeMmaTuka:airedpa
U Hayana
aHaJIN3a.reOMEeTpHsL.
I'eomerpus 10-11
KJIACCBI.
aJIeKTpoHHAs (popma
yueOHUKa.

byry308B.D.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaTuKa:aireopa
¥ Hayasa
aHaJIM3a.reOMeTPHSL.
I'eomerpus 10-11
KJIACCBhI.
JMEeKTpOHHAs Gopma
y4eOHHUKa.

byry30BB.D.,
Kanomies
C.b.,IIpaconosB.B
MaTeMaTHKa:anreopa
U Hayasna
aHaJIM3a.reoOMeTpHsl.
I'eomerpus 10-11
KJIACCHI.
3JIeKTpOHHAas popma
y4eOHHUKa.



59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

byry30BB.®.,
Kanomien
C.b.,IlpaconosB.B
MaTeMaTHKa:ajnreopa
U Hayana
aHaJIM3a.reOMETPHUSL.
I'eomerpus 10-11
KJIACCBI.
JJIEKTpOHHAs popma
yueOHUKa.

60

61

CriocoObl OIyCTUTh NEPIIEHANKYISAPBIL:
CUMMETpHS, CIIBUT TOUKHU IO NapayiebHON
IpsAMON

KonrponsHas padora "B3aumHoe

p
PaCIOJIOKEHUE TIPSIMBIX U TIJIOCKOCTEH B
pocTpaHcTBe"

byry30BB.®.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaTuKa:aiareopa
U Hayana
aHaJIM3a.reOMeTpHsL.
I'eomerpus 10-11
KJIaCCHl.
3JIeKTpOHHas Gpopma
yueOHUKa.

byry30BB.D.,
Kanomuen
C.b.,IIpaconosB.B
MaTeMaTHKa:anreopa
Y Hayaja
aHaJIM3a.reOMeTpHsl.
I'eomerpus 10-11
KJIACCHI.
3JIeKTpoHHas Gpopma



y4eOHUKa.

CaBur no HenapauienbHON NPSIMOH,

byty30BB.D.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaTHuKa:airedpa
U Havaia

62 W3MEHEHHE PAaCCTOSHUM aHaJM3a.reOMeTpus.
I'eomerpus 10-11
KJIaCCHl.
3JIEKTpOHHas Gpopma
yueOHUKa.
byry308B.D.,
Kanomiie
C.b.,IIpaconosB.B
IToBTOpeHue: yroyn Mexay NpsMbIMU Ha MaTeMaTHKa:ajnreopa
63 IJIOCKOCTH, TPUTOHOMETPHS B U Hayana
MIPOU3BOJLHOM TPEYTrOJIbHUKE, TEOpEMA aHaJIN3a.reOMEeTpHsL.
KOCHHYCOB I'eomerpus 10-11
KJIACCBI.
3JIeKTpOHHas Gpopma
y4eOHHUKa.
[ToBTOpEHME: yrom Mexay
64 CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE
byry30BB.D.,
Kanomiie
65 ['eomeTprueckue MeTO bl BEIUUCICHHS YIiia C.B..IIpaconosB. B

MCXKAY NPSAMBIMHA B MHOT'OT'PAaHHUKAX

MaTeMaTuka:aiareopa
Y Havaja



66

JIByrpanHbiil yroi. CBOMCTBO JIMHENHBIX
yIJI0B ABYIPAHHOIO yria

aHaJn3a.reOMEeTpus.
I'eomerpus 10-11
KJIACCHI.
aJIeKTpoHHas Gopma
ydeOHHUKa.

byry30BB.®.,
Kanomiie
C.b.,IlpaconosB.B
MaTeMaTHKa:ajnreopa
U Hayasa
aHaJIM3a.reOMEeTpHUSL.
I'eomerpus 10-11
KJIACCBI.
aJeKTpoHHas Gopma
yueOHUKa.

67

68

[lepnenaukynspusle miockoctd. CBOIMCTBA
B3aMMHO NEPIEHAUKYISPHBIX MIIOCKOCTEN

IIpu3Hak nepneHuKyJIIpHOCTH IIIOCKOCTEH;
TEOpeMa O MPSIMON NEPECEUEHMS IBYX
IJIOCKOCTEN MEepIEHANKYIISPHBIX TPEThEU
IUIOCKOCTH

byry30BB.®.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaTuKa:anreopa
U Hayvana
aHaJIn3a.reOMeTpusl.
I'eomerpus 10-11
KJIaCCHl.
JNEKTpOHHAs Gopma
yueOHUKa.
byry30BB.D.,
Kanomuen
C.b.,IIpaconosB.B
MaTeMaTuka:aiareopa




69

[IpsiMoyronbHbII napauienenunesn; Kyo;
U3MEpEeHUs], CBOMCTBA PSIMOYTOJIBHOTO
napajuiesienumnena

U Hayasna
aHaJIN3a.reOMETPUSI.
I'eomerpus 10-11
KJIACCHI.
aJIeKTpOHHAas Gopma
y4eOHUKa.

byty308B.D.,
Kanomiie
C.b.,IIpaconosB.B
MaTeMaTuka:aireopa
U Hayaia
aHaJIM3a.reOMEeTpHUSL.
I'eomerpus 10-11
KJIACCBI.
JeKTpOHHAas Gpopma
yueOHUKa.

70

71

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOTO
napajijieacnuiieia U CJICACTBUC U3 Hee

CTCpCOMeTpI/I‘{eCKHC " NPpUKIIaIHBIC 3a/1a4U,
CB3aHHLIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MMPsAMBIX W IIIIOCKOCTH

byry30BB.®.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaTHKa:anreopa
U Hayvana
aHaJIn3a.reOMeTpusl.
I'eomerpus 10-11
KJIaCCHI.
aJeKTpoHHAs opma
yueOHUKa.




72

[loBTOpEHME: CKPELIMBAIOLIUECS PSMBIE,
napasuJiesibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

73

74

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIUBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSAX

PaccrosiHue OT TOUKH J10 TIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

byry30BB.®.,
Kanomues
C.B.,IIpaconosB.B
MaTeMaTHKa:alreopa
¥ Hayasa
aHaJIN3a.reOMETPUSI.
I'eomerpus 10-11
KJIACCHI.
JJIEKTpOHHAs opma
yueOHUKa.

byry308B.D.,
Kanomiie
C.B.,IlpaconosB.B
MaTeMaTuKa:anreopa
¥ Hayasa
aHaJIN3a.reOMEeTpHsL.
I'eomerpus 10-11
KJIaCCHl.
3JIeKTpOHHas Gpopma
y4eOHHUKa.

75

Beluncienne paccTossHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOILBIO
MEePIEHUKYIISIPHON IIJIOCKOCTH

byty308B.®.,
Kanomuen
C.b.,IIpaconosB.B
MaTeMaTuka:aireopa
U Hayvaia
aHaJIN3a.reOMETPHS.




I'eomerpus 10-11
KJIACCBI.
3JIeKTpOHHAas popma
ydeOHHUKa.

TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIs
TpexrpaHHbix yrioB. Teopema [Tudaropa,

byry30BB.®.,
Kanomues
C.b.,IlpaconosB.B
MaTeMmaTuka:ajiredpa
U Hayana

76 TEOpPEeMbl KOCUHYCOB U CUHYCOB JJIst aHaJn3a.reoOMeTpusl.
TPEXTPAHHOTO yIJIa I'eomerpus 10-11
KJIACCBI.
JJIEKTpOHHAs opma
yueOHUKa.
byry308B.D.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaThKa:anreopa
77 DneMeHThI ChepPUIEeCKON TeOMETPUH: U Hayasa
reoJIe3NYECKUE JIMHUU Ha 3emiie aHaJIN3a.r€OMETPHUSL.
I'eomerpus 10-11
KJIACCBI.
3JIeKTpOHHas Gpopma
y4eOHUKa.
78 KonrtponbHast padora "Yrisl 1 paccTostHUS"
79 Cucremaruzanus 3HaHUM "MHOTOrpaHHUK U
€ro AJIEMEHTHI"
80 IInpamupa. Buael nupamun. [IpaBunpHas byry30BB.®.,
nUpaMuia Kanomies



81

[Ipusma. [Ipssmast 1 HAKIOHHAS IPU3MBI.
[IpaBunbHas npusma

C.B.,IlpaconosB.B
MaTeMaTHKa:areopa
¥ Hayasa
aHaJIN3a.reOMETPUSI.
I'eomerpus 10-11
KJIACCHI.
aJIeKTpoHHAs (popma
y4eOHUKa.

byry308B.D.,
Kanomiie
C.B.,IlpaconosB.B
MaTeMaTuKa:anreopa
U Hayasa
aHaJIM3a.reOMEeTPHUSL.
I'eomerpus 10-11
KJIACCBI.
JEeKTpOHHAs Gpopma
y4eOHHUKa.

82

[IpssMo#t napaienenunen, NpsMoyrobHbINA
napasJiesienunes, Kyo

byry30BB.®.,
Kanomuen
C.b.,IIpaconosB.B
MaTeMaTuka:anreopa
U Hayvana
aHaJn3a.reOMeTpusl.
I'eomerpus 10-11
KJIACCHI.
aJeKTpoHHAs hopma
yueOHUKa.

83

Beintykiieie MHOrOrpanHuku. Teopema

byty308B.®.,




84

85

Ditnepa

Brinyxkiible MHOTOrpanHuku. Teopema
Oiinepa. [lpaBunpHbIe U NOMYNIpaBUIbHBIE
MHOTOI'PaHHUKHU

KonrtponbHas pabora "MHororpaHHUKH"

Kanomues
C.b.,IlpaconosB.B
MaTeMmaTuka:airedpa
U Hayana
aHaJIN3a.reOMEeTpHsL.
I'eomerpus 10-11
KJIACCBI.
aJIeKTpoHHAs (popma
yueOHUKa.

byry308B.D.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaTuKa:aireopa
¥ Hayasa
aHaJIM3a.reOMeTPHSL.
I'eomerpus 10-11
KJIACCBhI.
JMEeKTpOHHAs Gopma
y4eOHHUKa.

86

[TonsiTre BekTOpa HA MJIOCKOCTH U B
IIPOCTPAHCTBE

byry30BB.®.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaTuka:aiareopa
U Hauaia
aHaJn3a.reOMeTpusl.
I'eomerpus 10-11
KJIACCHI.
aJeKTpoHHAs hopma




y4eOHUKa.

87

88

CymMma BEKTOpOB

Pasznocth BCKTOPOB

byty30BB.D.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaTHuKa:airedpa
U Havaia
aHaJIN3a.reOMETPUSI.
I'eomerpus 10-11
KJIACCHI.
aJIeKTpOHHas Gopma
yueOHUKa.

89
90

[IpaBuio nmapamienenumnena

YMHOXEHUE BCKTOpaA HAa YHUCJIO

91

92

PaznoxeHue BekTopa 1o 6aszucy Tpéx
BEKTOPOB, HE JIEKAIUX B OJHOMU IIJIOCKOCTH

CkansipHoe mpou3BeieHne

byry30BB.®.,
Kanomues
C.B.,IlpaconosB.B
MaTeMaTHKa:anreopa
U Hayvana
aHaJIn3a.reOMeTpusl.
I'eomerpus 10-11
KJIACCHI.
aJeKTpoHHAas hopma
yueOHUKa.

byry30BB.D.,
Kanomuen
C.B.,IlpaconosB.B
MaTeMaTuka:aiareopa
Y Havaja




aHaJn3a.reOMEeTpus.

I'eomerpus 10-11
KJIaCCBhI.
3JIeKTpoHHAas popma
ydeOHHUKa.
byry30BB.®.,
Kanomiie
C.b.,IlpaconosB.B
MaTeMaTuKa:anreopa

93 Beruncienue yria Mexy BEKTOpaMH B 1 ¥ Hayasia

MIPOCTPAHCTBE aHaJM3a.reOMEeTPHSI.

I'eomerpus 10-11
KJIACCHI.
JJIEKTpOHHAs popma
yueOHUKa.

94 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu 1

95 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

97 IIpocreiimue 3a1aum ¢ BEKTOPaMH 1

98 O06o0mIeHne 1 cucTeMaTu3aIys 3HaHUH 1

99 O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 1

100 WroroBas koHTpoJsibHas paboTa 1

101 HToroBasi KOHTpOJIbHASA paboTa 1

102 O06o0meHre M cucTeMaTH3aIys 3HaHUH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Nem/m  Tema ypoka Konrpoabnbie IIpakruueckue
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 [ToTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B POCTPaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIIEH Yepe3 ABE TOUKH"
byry30BB.®.,
Kagomiies
C.b.,IIpaconosB.B
MaTeMaTHKa:anreopa
5 YpaBHEHHE IJTIOCKOCTH, HOpMAaJb, 1 U Haydasa
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax aHaJIN3a.reOMEeTPHUSL.
I'eomerpus 10-11
KJIACCBI.
aMeKTpoHHas hopma
yueOHUKa.
byry308B.®.,
Kanmomiien
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 C.B..paconosB.B
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
MareMaTtuka:aireopa
Y Haydasa




aHaJIM3a.reOMETPUSI.
I'eomerpus 10-11
KJIACCHI.
ayieKTpoHHast popma
y4eOHHKA.

byry308B.®.,
Kanomiies
C.b.,IlpaconosB.B
MaTeMaTHka:anreopa
U Haydasa

7 BexropHoe npoussenenue
aHaJIN3a.reOMEeTpPHUSL.
I'eomerpus 10-11
KJIACCBl.
aJeKTpoHHas popma
yueOHUKa.
8 JInHeliHbIe HEPABEHCTBA, JIMHEUHOE
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE
IPOrPaMMUPOBAHNE
10 AHaTMTUYECKHE METO/IBI pacyéTa yria
MEX1y IPSMBIMH B MHOTOI'PaHHUKAX
11 AHaTMTUYECKHE METOIBI pacyéTa yria
MEXly TNIOCKOCTSIMU B MHOTOTpaHHUKaX
byry308B.®.,
Kanomues
12 dopMya pacCTOSIHUSA OT TOYKH 10 C.b.,ITpaconosB.B

IIJIOCKOCTH B KOOpAWHATax

MareMaTtuka:aireopa
¥ Havana
aHaJIN3a.reOMEeTPHSI.




I'eomerpus 10-11
KJIACCBI.
aNeKTpoHHas popma
y4eOHHKA.

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH OO

13
IUIOCKOCTH B KyOe

byry308B.®.,
Kanomues
C.b.,IlpaconosB.B
MaTeMaTHka:anreopa
U Haydasa
aHaJIn3a.reOMeTpPHsL.
I'eomerpus 10-11
KJIACCBl.
aneKTpoHHas popma
yueOHUKa.

14 HaxoxneHnue paccTosstHUM OT TOYKH 110
IIJIOCKOCTH B IIPABUJIBHOW ITHUPAMUJIE

KonTtponbHas padora "AHanutuyeckas

15 |
TEOMETPHUSI

byry308B.®D.,
Kanmomiien
C.b.,IIpaconosB.B
MareMaruka:aireopa
¥ Havana
aHaJIM3a.reoMeTpusl.
I'eomerpus 10-11
KJIACChI.
3JIeKTpoHHast popma
yueOHHKa.

16 CeueHus MHOTI'OI'paHHUKOB: CTAHAAPTHBIC

MHOTI'OI'paHHUKH

byry308B.®.,
Kanmomiien
C.b.,IIpaconosB.B




17

CeueHus MHOI'OIpaHHUKOB: MCTO CJICI0B

MaTeMaTHKa:anreopa
Y Havasa
aHaJIM3a.reOMETPHSI.
I'eomerpus 10-11
KJIACCHI.
aNeKTpoHHAs popma
yueOHHKa.

Bbyry30BB.®D.,
Kanomiies
C.b.,IIpaconosB.B
MareMaruka:aireopa
1 HayaJia
aHaJIN3a.TeOMETPHSI.
I'eomerpus 10-11
KJIACCBHI.
aNeKTpoHHas popma
yueOHHKa.

18

19

CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MJIOCKOCTH, TIEPECEeYEHUs MPSMBIX U
IIJIOCKOCTEN

HapaJ'IJ'ICJIBHBIe MMpAMBIC U TINIOCKOCTH:
napaajaCJIbHbIC CCUCHUS

byry308B.®.,
Kanmomiien
C.b.,IlpaconosB.B
MaTeMaTHKa:ajireopa
U Haydasa
aHaJIM3a.reoMeTpusl.
I'eomerpus 10-11
KJIACCBI.
aNeKTpoHHas hopma
yueOHUKa.

byry308B.®.,
Kanmomiien




20

[TapasnenpHble NPAMBIE U TUIOCKOCTH:
pacy€T OTHOLICHUI

C.b.,IIpaconosB.B
MaTeMaTHKa:aJreopa
Y Havaa
aHaJIM3a.reOMETpHSI.
I'eomerpus 10-11
KJIACCHI.
aNeKTpoHHas popma
yueOHHKa.

byry308B.®D.,
Kanomiies
C.b.,IlpaconosB.B
MareMartuka:aireopa
U Haydasa
aHaJIN3a.reOMEeTpPHUSL.
I'eomerpus 10-11
KJIACCBHI.
aneKTpoHHas popma
yueOHHKa.

21

HapanneanLIe MMPAMBIC U TINIOCKOCTH: YTJIbI
MCKAY CKPCIIMBAOIIUMHUCA NTPAMBIMUA

byry308B.®.,
Kanomues
C.b.,IIpaconosB.B
MaTeMaTHka:anreopa
U Haydasa
aHaIIN3a.reOMEeTPHSL.
I'eomerpus 10-11
KJIACCBI.
aNeKTpoHHAas hopma
yueOHUKa.

22

[lepnenauKyIsIpHBIE TPSIMBIE U INTIOCKOCTH:

byry308B.®.,




CTaH/apTHbBIE Iapbl IEPIEHAUKYIISIPHBIX
IIJIOCKOCTEN U MPSAMBIX, CAMMETPUH
MHOT'OIPAHHUKOB

Kanomues
C.b.,IlpaconosB.B
MaTeMaTHka:anreopa
U Haydaja
aHaJln3a.reOMeTpHsL.
I'eomerpus 10-11
KJIACCBl.
aneKTpoHHas popma

yueOHUKa.
93 [TepnieHAMKYIApHBIE IPSIMBIE U IIIOCKOCTH:
TEOpeMa O TPEX MEPICHINKYISIpax
24 [TepnieHIUKYIpHBIE IPSIMBIE U IIIOCKOCTH:
BBIYUCIICHUS [UIMH B MHOTOTPaHHUKAX
byry308B.®.,
Kanomues
C.b.,IIpaconosB.B
MaTeMaTHKa:ajireopa
[ToBTOpEHMeE: MO MHOTOYTOJIbHUKOB,
. U Hayasa
25 (bopMyIbl IS TUI0IIAeH, COOOpaXkeHHs
aHaJIM3a.reoMeTpusl.
nogo6us
I'eomerpus 10-11
KJIaCCHI.
aMeKTpoHHas hopma
yueOHUKa.
[ToBTOpEHUE: MIOIIa Il MHOTOYTOJIbHUKOB,
26 (bopMyIbI IS TUIOIIAJeH, COOOpaKeHHS
mogoous
[ToBTOpEHUeE: MmiIoIIa M MHOTOYTOJIbHUKOB,
27 (bopMyIbl JUTs TUIOIIAeH, COOOpaXKeHHs

nmonoous




[Tnomaau cedeHnii MHOTOTPaHHUKOB:
28 IUTIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS 1O 100MsT

[Tnomanyu ceyeHunit MHOrOrpaHHUKOB!
29 IUIOINAAM MTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHUS MOJ00us

30 Kontposbnas padota "[loBTopenue:

MHOTOIPAaHHUKHU, CEYCHUSI MHOTOI'PAaHHUKOB"

31 O61éM Tena. OOBeM MPSIMOYTOIBHOTO
napajuiesenuneia

byry308B.D.,
Kanomiies
C.b.,IIpaconosB.B
MaTeMmaTHka:anreopa
U Haydasa
aHaJIN3a.reOMEeTpPHUSL.
I'eomerpus 10-11
KJIACCBI.
aneKTpoHHas popma
yueOHHKa.

3agauu 00 yABOEHHHM Ky0a, 0 KBaJpaType

32
Ky0a; O TPUCEKIUH yIJIa

33 CTCpCOMCTpI/I‘{CCKI/IC 3aaa4u, CBA3aHHBIC C

byry308B.®.,
Kanmomiien
C.b.,IIpaconosB.B
MaTeMaTHKa:ajreopa
U Haydasa
aHaJIM3a.reoOMeTpusl.
I'eomerpus 10-11
KJIACCBI.
aMeKTpoHHas hopma
yueOHUKa.

byry308B.®.,




00BEMOM MPSMOYTOJIBHOT'O
napaJuleenumneaa

HpI/IKJIaLIHI)IG 3aga4u, CBA3aHHBIC C

34 BBIUHCJIEHHEM 00BbEMA IIPSIMOYTOJIBHOTO
napaJenenunesa
35 O0BEM psMON TIPU3MEI

Kanomues
C.b.,IlpaconosB.B
MaTeMaTHka:anreopa
U Haydaja
aHaJln3a.reOMeTpHsL.
I'eomerpus 10-11
KJIACCBl.
aneKTpoHHas popma
yueOHUKa.

byry308B.D.,
Kanomues
C.b.,IlpaconosB.B
MareMaruka:aireopa
¥ Havana
aHaJIn3a.reOMeTpPHsL.
I'eomerpus 10-11
KJIACCHI.
aneKTpoHHas popma
yueOHHKa.

byry308B.®.,
Kanomues
C.b.,IIpaconosB.B
MaTeMaTHKa:ajreopa
U Haydaja
aHaJIN3a.reOMeTpPHUsL.
I'eomerpus 10-11
KJIACCBI.
ANEeKTpOoHHas popma
yueOHHKa.




36 CTCpGOMeTpI/I‘ICCKI/IC 3aa4u, CBA3aHHBIC C

BBIYUCIICHHEM 00BEMOB TPSMOI TTPU3MBI

byry308B.®.,
Kanomiies
C.b.,IlpaconosB.B
MaTeMaTHKa:ajreopa
U HayaJsa
aHaJIN3a.r€OMETPHUSL.
I'eomerpus 10-11
KJIACCBl.
ayIeKTpoHHas popma
yueOHUKa.

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C 00BEMOM

37
IpSMOI IPU3MBI

byry308B.®.,
Kanomues
C.b.,IlpaconosB.B
MareMaruka:aireopa
U Haydasa
aHalln3a.reOMeTpPHsL.
I'eomerpus 10-11
KJIACChI.
3JIeKTpoHHast opma

yueOHUKa.
Brruncnenue 06EMOB Tell € TOMOIIBIO
38 omnpenenéHHoro uHTerpana. O0bEM
HaAKJIOHHOM NMPU3MBbI
byry308B.®.,
Kanomues

Brruucnenue 06EMOB Tell € TOMOIIBIO
39 omnpenenénHoro uHTerpana. O0bEm
HpaMUIBI

C.b.,IIpaconosB.B
MaTeMaTHKa:anreopa
Y HavaJia
aHaJIN3a.reOMETPHSI.




I'eomerpus 10-11
KJIACCBI.
aNeKTpoHHas popma
y4eOHHKA.

®opmyna o0béma nupamuabl. OTHOIICHKE

40
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

byry308B.®.,
Kanomues
C.b.,IlpaconosB.B
MaTeMaTHka:anreopa
U Haydasa
aHaJIn3a.reOMeTpPHsL.
I'eomerpus 10-11
KJIACCBl.
aneKTpoHHas popma
yueOHUKa.

41 ®dopmyna o0bEMa mupamusl. OTHOIIIEHUE
00BEeMOB MUpaMU ¢ OOILIUM YTIIOM

CTCpCOMCTpI/I‘-ICCKI/IC 3aaa4u, CBA3aHHBIC C

42
00BbEMaMU HAKJIOHHOM MTPU3MBI

byry308B.D.,
Kanmomiien
C.b.,IIpaconosB.B
MareMaruka:aireopa
¥ Havana
aHaJIM3a.reoMeTpusl.
I'eomerpus 10-11
KJIACChI.
3JIeKTpoHHast popma
yueOHHKa.

43 CrepeoMeTpHuecKUe 3aJa4l, CBA3aHHBIE C

00BEMamMH MUpaMUIbI

byry308B.®.,
Kanmomiien
C.b.,IIpaconosB.B




[Ipuknanueie 3apa4un mo Teme "OOBEMBI

MaTeMaTHKa:anreopa
U Haydaja
aHaJln3a.reOMeTpPHsL.
I'eomerpus 10-11
KJIACCBHI.
aNeKTpoHHAs popma
yueOHHKa.
Bbyry30BB.®D.,
Kanomiies
C.b.,IIpaconosB.B
MareMaruka:aireopa

44 Ten", cBsI3aHHbBIE C 00BEMOM HAKJIOHHOM 1 Hatana
aHaJIN3a.reOMEeTpPHUSL.
HPHEME Teomerpus 10-11
KJIACCBHI.
aNeKTpoHHas popma
yueOHHKa.
45 [Tpuknanueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUIbI
16 [Tpumenenue 00bEMOB. Borurcnenue
PaccTOsSHUA 70 IIIOCKOCTH
47 Konrponbnas padora "O6béM
MHOTOTpaHHHKaA"
[{unuHpryeckas MOBEPXHOCTb,
48 00pa3yroIIne MUIHHIPHICCKON
MOBEPXHOCTHU
49 Humuaap. [Ipsmoit KpyroBod HUIMHAP.
[Tmomaas MOBEPXHOCTH NWIIMHIPA
50 Konunyeckast TOBEpXHOCTh, 00pa3yrolue




KOHUYecKol nosepxHoctu. Konyc

Ceuenune KOHYCa IINIOCKOCTBIO,

>1 MapajuieIbHOM III0OCKOCTA OCHOBAHUS
59 Yceu€nnsiii konyc. M3o00pakeHre KOHYCOB
U yCEYEHHBIX KOHYCOB
53 [Tnomaae GOKOBOI MOBEPXHOCTH U IMOJTHON
MOBEPXHOCTH KOHYCA
54 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa
CrepeoMeTpuueckue 3aauu Ha
55 JIOKa3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUCHUM IIUIMHIIPA, KOHYCa
CrepeomeTpHuyuecKue 3a1a4u Ha
56 JI0KA3aTeJIbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUCHUN IIUIMHIPA, KOHYCa
57 [IpuknamHbIe 3a/1a49M, CBSI3aHHBIC C
[IUTHHIPOM
58 [Tpuxnanubie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM
byry308B.®.,
Kanomues
C.b.,IIpaconosB.B
MaTeMaTHKa:anreopa
59 Cdepa u map U Haydasa

aHaJIN3a.reOMeTpPHUsL.
I'eomerpus 10-11
KJIACCBhI.
ANEeKTpOoHHas popma




yueOHHKa.

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
60 Kacanue mapa u cdepsl miaockoctso. Bug u
n300pakeHHE 1mapa

[lepeceuenue cdepsl u Mapa ¢ MIOCKOCTHIO.
61 Kacanue mapa u cdepsl miockocteo. Bug n
n300paxkeHue mapa

Bbyry30BB.®D.,
Kagomues
C.b.,IlpaconosB.B
MaTeMaTHKa:anreopa
1 Hadasga
aHaJIM3a.reOMETPHSI.
I'eomerpus 10-11
KJIACCHI.
aJieKTpoHHas popma
yueOHUKa.

byry308B.®D.,
Kanomiies
C.b.,IIpaconosB.B
MaTeMaTHka:anreopa
U Haydaja
aHaJIN3a.reOMeTpPHUsL.
I'eomerpus 10-11
KJIACCBI.
aneKTpoHHas popma
yueOHHKa.

VYpasuenue chepsl. [Inomans chepst u eé
qacTeu

62

byry308B.®.,
Kanmomiien
C.b.,IIpaconosB.B
MaTeMaTHKa:ajireopa
U Hayasa
aHaJIM3a.reoOMeTpusl.
I'eomerpus 10-11
KJIACCHI.




aneKTpoHHas popma
y4eOHHKA.

byry308B.®.,
Kagomues
C.b.,IIpaconosB.B
MaTeMaTHKa:anreopa

U Haydaja
63 Cummetpus chepsl U mapa
aHaJln3a.reOMeTpHsL.
I'eomerpus 10-11
KJIACCBHI.
aJeKTpoHHAas popma
yueOHUKa.
byry308B.®D.,
Kanomiies
C.b.,IlpaconosB.B
CrepeoMeTrpuueckue 3aJa4uu Ha MaTemaTHka:anreopa
64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, CBSI3aHHBIC ¥ Havana
co cdepoif u mapom, MOCTPOSHUEM UX aHaJM3a.reOMeTPHsI.
CEYEHUH TUIOCKOCTHIO I'eometpus 10-11
KJIACChI.
3JIeKTpoHHast popma
yueOHHKa.
CrepeomeTpryuecKkue 3aa4u Ha
65 JI0Ka3aTeIbCTBO U BEIYUCIICHUE, CBI3aHHBIC
co cdepoii u mapom, MOCTPOSHUEM UX
CEUEHHH MIOCKOCTHIO
66 [Ipuknagaeie 3aaa9n, CBSI3aHHBIE CO chepoit
U IapoM
67 [ToBTOpEHUE: OKPY’KHOCTH Ha MIIOCKOCTH,




BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJIapTHBIC
monoous

Paznmuunnie KOM6I/IHaI_[I/II/I TCJI BpallICHUS U

o8 MHOTOIPAHHUKOB

69 3agauu o Teme "Tena ¥ MOBEpXHOCTH
BpaieHus"

20 3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71 KonTponpsHast padora "Tena u moBepXHOCTH
BpanieHus"

79 O0BeéM muuHapa. Teopema 06 00bEME
MPSIMOTO LUJIMHIIPA

73 Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuaterpaiga. OobpéM KoHyca

74 [Tnomaau 60KOBOM U TIOTHON TTOBEPXHOCTH
KOHyca

75 CrepeomeTpuyecKue 3a1auu, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB IMIIMHpPA, KOHYCa

76 [Tpuknanueie 3agaun mo teme "OO0bEMBI U
TJIOIIAIU TTIOBEPXHOCTEHN Ten"
O06BéM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [lnomans chepsl.

77 CrepeomMeTprYECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB II1apa, MIapoBOTO
CEerMeHTa M IIapoOBOTO CEKTOpa
[Ipuknanueie 3aaaun mo Teme "OOBEMBI

78 Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1

miomaaso cepbl. COOTHOMIEHUS MEKITY




TUTOIA/ISIMU TTOBEPXHOCTEH M 00bEMaMuU
IMONOOHBIX TEN

[TomoOHbBIE TEeNa B IPOCTPAHCTRBE.
N3menenne 006bEMa mpu 1o 100UH.

79 CrepeomeTpuyiecKkue 3aj1auu, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIAACH
MIOBEPXHOCTEN
80 KonTponpHas padora "[Tnomaam
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"
byry308B.®D.,
Kanomiies
C.b.,IIpaconosB.B
MareMaruka:aireopa
JBuxenus npocrpancTBa. OToOpaskeHusl.
U Haydasa
81 JIBrokeHus u paBeHCTBO ¢uryp. OOmme
. . aHaJIN3a.reOMEeTpPHUSL.
CBOICTBA JIBHYKECHUI
I'eomerpus 10-11
KJIACChI.
aneKTpoHHas popma
yueOHHKa.
byry308B.®.,
Kanmomiien
C.b.,IlpaconosB.B
. . MaTeMaTHka:anreopa
Bunp! nBmkeHuit: mapanieabHbId IEPEHOC,
Y Haydaja
82 [EHTpaJbHas CHMMETPHS, 3epKallbHas

CUMMETpHUS1, TOBOPOT BOKPYT IIPSAMOI

aHaJIN3a.reOMETPUSL.
I'eomerpus 10-11
KJIACCBI.
aMeKTpoHHas hopma
yueOHUKa.




83

[IpeoOpazoBanms noxoowus. [Ipsmas u chepa
Ditnepa

byry308B.®.,
Kanomiies
C.b.,IlpaconosB.B
MaTeMaTHKa:ajreopa
U HayaJsa
aHaJIN3a.r€OMETPHUSL.
I'eomerpus 10-11
KJIACCBl.
anieKTpoHHast popma
yueOHUKa.

84

85

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABUXXCHUA

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTBe"

86

O6o6maroree noproperne 11 moHsTHIA 1
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cucremMaTtu3anus 3Hanuii: "[lapannensHOCTh
NPSMBIX U IIOCKOCTEW B MPOCTpaHCTBE"

87

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npocTpaHcTae”

88

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3HaHui: "BekTopsl B
npocTpaHcTse"

89

O6o06matomee moBTopenue 11 mouHsTHii 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3gagnii: "O0beM




MHOTOTrpaHHHKaA"

90

91

92

93

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucremaTtusaius 3Hanuii: "O0beM
MHOTOTrpaHHHKaA"

O6o06matomee moBropeHue 11 moHsaTH 1
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucTeMaTusanys 3Hanui: "Thiomanu
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"
O6o06matomee moBTopeHue 11 moHsATHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucreMarusanus 3Haguii: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"

HtoroBast KOHTpoIIbHAs paboTa

94

95

Wrorosas koHTposibHasA paboTa

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HAHUH

96

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

Hcropust pa3BUTHS CTEPEOMETPUM KAK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHUHU COBPECMCHHBIX




HHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
100 HAYKHU U €€ pOoJib B pPa3BUTHUU COBPEMEHHBIX
WH)KCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU KaK
101 HayKHu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHH

HcTropust pa3BUTHS CTEPEOMETPUU KaK
102 HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX H KOMITBFOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102







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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
I'eometpus, 10-11 kmaccewl/ bytyzos B.®., [Ipaconos B.B. nox penakiueit
CanoBuuuero B.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBenmenue
MaremMatuka:anredpa v Hayaiaa MaTeMaTH4YEeCKOro
ananu3a,reomerpusi.l'eomerpusi. 10-11 kmaccel. bazoBblit 1 yrinyOn€HHBIN
ypoBHH. ATaHacsiH JI.C. byty3oB B.®.,Kagomiies C.b. "l[IpocBemienue" cepus

"MI'Y-mkome",2019.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

byty3oB. I'eomerpus. Junaktuueckue matepuainsl. 1 0 kinacc. ba3oBelil n
yrayonennsiit ypoBuu'"lIpocsemenue" Cepust "MI'Y -mkone 2019

I'eomerpusi. Metonuueckue pekomenaanuu. 10 kinacc.ba3zoBsliii v yriayOaeHHBIHI

ypoBHu "lIpocBemienue"

INUP®POBBIE OBPA30OBATEJIBHBIE PECYPCHBI U PECYPCBI CETHU
HUHTEPHET
byty308B.®., Kagomnes C.b.,IIpaconoBB.B maremaruka:anrebpa u Hadana

aHanu3a.reometpusi. ['eomerpus 10-11 kmaccel. aaexkTpoHHast popMa yueOHHUKA.






