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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaK 00€CIIEYUBAET BOZMOKHOCTh U3YUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUM IIPU PELICHUU N€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIBHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEIIHOTO MPO(HEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MMOHATHIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHME WX NPUMEHSTh, YMEHHS JIOKAa3blBaTh TEOPEMbI M HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

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

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

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a]1a4 C MIPAKTHUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4Yaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp)KaTEeILHBIMU JIMHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh 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 M 10 rogam o0yudenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamianuch HEOAHOKPAaTHO. JTO  TO3BOJSET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE TEOMETPUH KaK COCTaBIISIONICH yueOHoro npeamera «MaremMaTukay;

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

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapajuIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNbHONW MPOEKUUU. YTJIbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD 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.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 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 IUIOCKOCTBIO, 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.
Kparuaiime mnyTd Ha TIOBEpXHOCTM 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



IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTOJbHAsI INHPAMHAA W NPaBUIIBHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOH TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
napajulelienunesa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJd Mexay BekTopamu. CKaaspHOE IPOU3BEICHUE
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, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue temn
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 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
miockocThlo. Kacanue mapa u chepsl mnockocThio. [loHsATHE MHOrOrpaHHUKA,



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 momobusi, romoreTus. Pemienuwe 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 BEPIIUHY), CEYEHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

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

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus 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
«TEOMETPHUS» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHWUPOBAHUSA DPA3IUYHBIX CTPYKTYp, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAaHCKOW UIECHTUYHOCTH, YBOXKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUYUBOTO OyAYLIErO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

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

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3ndecKass aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpILATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE II00aTIbHOTO XapaKTepa dKOJIOTHYECKUX MpoOIeM, OpUeHTaIus
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpeICTBOM IIO3HAHHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALUH,
OCHOBaHUS JJ1s1 0000UIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opmMyaupoBaTb U NOPeoOpa3oBBIBATh  CYXKIACHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JenaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUY;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIBHO CITITAHUPOBAHHBIA SKCIEPUMEHT, UCCIIETOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHMBATb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBJIATH A€(UUNTHI UHPOpPMALMHU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIEJICHHbIE Ha TIOUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEI0BAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIA/IETh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEIICHUHU 3a/1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHAMBUAYaJIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOTHI, pacmpeneisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykIeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oOyyaromuics HayquTCst:

¢ CBOOOJIHO OMEPUPOBATh OCHOBHBIMU TIOHSITUSMH CTEPEOMETPUH MPU
pelIeHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUM;

e IPUMEHATh AKCHOMBI CTEPEOMETPUU M CIEJICTBUS W3 HUX NPHU PEIICHUU
reOMETPUYECKHX 3a/1ay;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

¢CBOOOJIHO  OMEPUPOBATH  TOHSITHUSMU, CBSI3aHHBIMM C  yIJlaMH B
MPOCTPAHCTBE: MEXKIY MPSAMBIMHU B IPOCTPAHCTBE, MEXAY MNPSIMOMl U
IJIOCKOCTBIO;



 CBOOOTHO ONEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;

¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TIpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJJaCCU(PUIIMPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUS IS
KJaccuukanuu;

¢ CBOOOJTHO  OMEPUPOBATH  TOHSATUSIMHU, CBSI3aHHBIMH C  CEYCHHEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBITNIOJIHSTH NApPaJLIENIbHOE, IEHTPAJIbHOE U OPTOTOHATIBHOE TPOCKTUPOBAHKE
¢buryp Ha IIOCKOCTb, BBITIOJIHATD U300pakeHHs GUTYp Ha MIIOCKOCTH;

e CTPOUTHh CEUYEHHS MHOTOTPAHHUKOB Pa3JIWYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH IJIOMIAU TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, MUPaMHJIa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOZHO OINEpUPOBAaTh MOHATHUAMH: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHHM, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

¢ CBOOOJTHO ONEPUPOBATH MOHITHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBITIOJIHATH ACHCTBUS HAJl BEKTOPAMU;

epelIaTh 3aJa4yM HA JOKA3aTEeIbCTBO MATEMAaTHYECKHX OTHOLIEHUA W
HaXO0XXJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’)KHOCTH;

e IPUMEHATH  INPOCTEUINNE MPOTPAMMHBIE CpPEICTBA H  DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e U3BJICKATh, MNPEOOpPa3OBBIBATH M HHTEPIPETHPOBATH HHPOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e IPUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKe: CpPaBHUBATh U
aHAIM3UPOBAaTh PEAJIbHBIE CUTYallMH, NMPUMEHATh M3yYEHHbIE TOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TEopeM, ammapara anreOpbl, penarh MPaKTUYECKHE 3aj]layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh TMPEACTABICHUs] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



¢ CBOOOJTHO OIEPUPOBATH MOHSATUSMHU, CBA3AHHBIMU C IHJIMHIAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHSTUSAMH, CBSI3aHHBIMHU C TEJIAMHU BPAILCHUS: LUUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJa BpalleHus (IIMHAP, KOHYC, cdepa U map) U OObICHITDH
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIaCCU(UIMPOBATH B3AUMHOE PACIOJIOKEHHE CPEPhI U MIIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POopMyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIUSIMU Te
BpallleHUsi U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

e BBIYUCIISITh COOTHOIIECHHSI MEXKY IUIOIIAIIMU MOBEPXHOCTEW U OOBEMaMuU
ITOTO0OHBIX TEN;

e U300pakaTh U3ydaeMble (UIYpbI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATh W MNpeoOpa3oBbIBaTh HH(MOpMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, TMPEACTAaBICHHYIO Ha
4epTexkax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIATh F€OMETPUYECKUE 3a/1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMHA U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

¢ BHIIIOJIHATh ~M300pa)KEHUSI MHOTOIPAaHHUKOB M TeJl BpalleHHs Npu
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTh CEUEHUST MHOTOIPAHHUKOB U TeJl BpAlllCHMs: CEUCHUs LUIUHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epelIaTh 33Jlaud Ha JOKA3aTEJIbCTBO MATEMAaTUYECKUX OTHOLICHUU U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUHd, NPUMEHATHh H3YyUYEHHBIE MOHATHS,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TOHATUH U TEopeM, ammapata aireOppl, pelaTrh
NPaKTUYECKUE 3aJlayd, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

e UIMETh IMPEACTABICHHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPHHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
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pacIoIoKeH!
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23 1

https://lib.myschool.edu.ru/content/4052

https://lib.myschool.edu.ru/content/5429

https://lib.myschool.edu.ru/content/5361
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25

https://lib.myschool.edu.ru/content/4020
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16 1

https://lib.myschool.edu.ru/content/5359
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12

https://urok.1c.ru/library/mathematics/virtualnye_laboratorii_po_matematike_7_11_kl/st
ereometriya/secheniya_mnogogrannikov/4480.phd

https://lib.myschool.edu.ru/content/4054
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11 KJIACC

HaumeHoBaHue pa3jiesioB u

KoanuecTBo 4acoB

JuaexkTpoHHbIe (UU(poBbHIE)

Ne i/ Konrposbnusie IIpakrnyeckue
TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
1 AHanuThueckasi reoMeTpus 15 1 https://lib.myschool.edu.ru/content/3342
5 [ToBTOpEHME, 0606H_ICHI:IG u 15 1
cUucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPaHHHKA 17 https://lib.myschool.edu.ru/content/4200
4 Temna BpameHus 24 https://lib.myschool.edu.ru/content/5596
5 HHO}uaIM HOBEPXHOCTH 1 9 1 https://lib.myschool.edu.ru/content/4925
00BEMBI KPYTIIBIX Tell
6 JIBrokeHuUs 5 1 https://lib.myschool.edu.ru/content/5593
7 [ToBTOpCHME, 060611.[6HI:I€ u 17 5
cUucTeMaTu3alys 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 8 0

[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

OcHoBHBIE TpaBUIIa N300pAKEHNUS HA PUCYHKE TNTOCKOCTH, MAPaJIIEIbHBIX MPSMBIX (OTPE3KOB),

1 1
CepeMHbBI OTPE3KA

5 [TonsiTHs cTepeoMeTpun: TOUKa, MpsiMasi, IIIOCKOCTh, IPOCTpaHcTBO. OCHOBHBIC IIPAaBHIIA 1
M300paKeHUs Ha PUCYHKE MJIOCKOCTH, MapaJlIeIbHBIX MPSIMBIX (OTPE3KOB), CEpEIUHBI OTpE3Ka

3 CraproBasi quarHoctuyeckas pabora 1

4 [TonsTHs: mepeceKkarouecs MIOCKOCTH, IEpeceKaroIuecs npsiMast U MI0CKOCTh; 1
MIOJIYIIPOCTPAHCTBO

5 [TonsTHs: mepeceKkaromecs MIOCKOCTH, IEpeceKarIuecs npsiMast U MI0CKOCTh; 1
MOJIYTIPOCTPAHCTBO

6 MHororpaHHuKH, H300paKEHHE POCTEHIINX MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

7 MHororpaHHHKH, U300paKeHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIOIINX 1
00BEKTOB
AKCHOMBI CTEPEOMETPUN U TIEPBBIE CIEACTBUS U3 HUX

9 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX

10 AKCHOMBI CTEPEOMETPUH U MEPBBIE cIeACTBUSA U3 HUX. CrIOCOObI 3a/1aHuUs NMPSAMBIX U TIOCKOCTEH 1
B nipocTpancTBe. O003HAUSHUS TPSIMBIX U IJIOCKOCTEN
N3o0pakeHne ceueHnii mupaMu/ibl, Ky0a U IPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

11 N300paxeHne nepeceueHus MOMy4YeHHBIX TNIOCKOCTEeN. PackpaniBaHye MOCTPOCHHBIX CEYEHHH 1
pa3HBIMH [IBETaMU

12 N3o0pakeHne ceueHnii mupaMu/ibl, KyOa U IPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa. 1

N3o0pakeHune nepeceueHust moayuyeHHbIX INTOCKOCTEN. PackpalnmBanne MoCTpOSHHBIX CEUCHUM




Pa3sHbIMU LIBETAMU

N306paxenune cedyeHuit mupamMuabl, Kyda v Mpu3Mbl, KOTOpPbIE IPOXOJAT Yepe3 ux peopa.

13 N300paxeHue nepeceueHus MoMydeHHBIX TUIOCKOCTEH. PackpainBanue moCTPOSHHBIX CEUCHUN
pa3HbIMM LIBETaMU
N300pakeHue ceyeHuil nmupaMupl, Kyoa U Mpu3Mbl, KOTOPbIE IPOXOAST Yepe3 UX peodpa.

14 N300pakeHue nepecedyeHus NolMy4eHHbIX IJI0CKOCcTel. PackpalnBaHie NOCTPOCHHbBIX CEUEHHH
pa3HBIMM LIBETaMU

15 Mertoa cnesioB it TOCTPOSHUS CeUSHUI

16 Meton cieoB it MOCTpoeHus ceueHuil. CBOMCTBA epeceyeH i MPSAMBIX U MJIOCKOCTEN

17 Merton cnenoB [y TOCTpoeHUs ceueHuil. CBOMCTBA MepeceueHui MPSAMbIX U IJIOCKOCTEH

18 [TocTpoenne ceueHuit B mupamue, Kyoe mo Tpém Toukam Ha péopax. Co3ganne BHIHOCHBIX
YyepTeKeH U 3alnCh IIaroB MOCTPOSHUS

19 [TocTpoenue ceuenuii B nupamue, Kyoe rmo TpéM Toukam Ha péopax. Co3gaHnue BBIHOCHBIX
YepTeKEH U 3allUCh 11aroB MOCTPOEHUS

20 [TocTpoenne ceueHuit B mupamue, Kyoe mo TpéM Toukam Ha péopax. Co3ganne BHIHOCHBIX
YepTeKEH U 3allNCh 11aroB MOCTPOEHUS

21 [Toctpoenue ceuenunii B mupamuie, Kyoe no TpéM Toukam Ha péOpax. Co3znaHue BHIHOCHBIX
YyepTeKeH U 3aluch 11aroB MOCTPOSHUS

22 IToBropenue niaanuMeTpuu: Teopema o MPONMOPIHMOHAIBHBIX OTpe3kax. [logobue TpeyroabHUKOB

93 [ToBropenue mrannmerpun: Teopema Menenas. PacueTsl B ce4eHUAX Ha BBIHOCHBIX YEPTEkKAX.
WcTopus pa3BUTHS IIIAHUMETPUN U CTEPEOMETPUH

24 KontponsHast pabora Nel o teme "Akcuomsl ctepeomerpun. CeueHus"

o5 B3aumHoe pacnonoxenue npsSmMbIx B pocTpaHcTBe. CkpemuBaomuecs npsmblie. [Ipuznaku
CKpelMBaroIuxcs npsmMeix. [lapamiensHblie npsiMble B IPOCTPAHCTBE
Teopema 0 CyImecTBOBAaHMM U €IMHCTBEHHOCTH MPSAMON MTapaJuIeIbHON JaHHOW MPSMOH,

26 MIPOXOAAIIEH Yepe3 TOUKY IMPOCTPAHCTBA U HE JIeXkKalllel Ha TaHHOM npsMoil. Jlemma o

MNEPECCUCHNUH MaApAJIICIBbHBIX ITPAMBIX IIJIOCKOCTBIO




[TapamtenpsHOCTB Tpex MpsMBIX. TeopeMa 0 TpEX napayIeNbHbIX IpsMBIX. TeopeMa o

2t CKPEIIMBAIOIINXCS MPSMBIX 1

28 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MMApAJIJIEIbHOIO IPOEKTUPOBAHHUS. 1
N306pakenue pa3HbIX GUryp B HapayieabHON MPOCSKIINU

29 LlenTpanpHas npoeKuusa. YToJl ¢ COHAIIPABICHHBIMH CTOPOHAMM. YTOJI MEKIY IPSIMBIMU 1

30 3aauM Ha JOKa3aTeJIbCTBO U UCCIIE0BAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSIMBIX B 1
IIPOCTPAHCTBE

31 [TonsaTHA: MapaIENbHOCTD NPAMOH U IIJIOCKOCTH B pocTpaHCTBe. [Ipu3Hak napajiiebHOCTH 1
npsiMOH U TuIockocTU. CBOMCTBA MapalIeIbHOCTU MPSIMOM U TNIOCKOCTH

32 I'eomeTprueckue 3aaun Ha BEIYMCIICHUE U JOKA3aTEIbCTBO, CBA3aHHBIE C IAPAJLIEIIBHOCTHIO 1
IPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE

33 [TocTpoenue ceueHus, IPOXOIAIIETO YEPE3 JaHHYIO MPSAMYIO Ha YEPTEKE U MapajljIeIbHOTO 1
apyrou npssmou. Pacuér orHomenui

34 [TapannenbHas npoekuys, IPUMEHEHUE JUIsl IOCTPOSHMsI CeUeHUH KyOa 1 napajijienenurnesa. 1
CaoiicTBa napaienenunena u npu3Mbl

35 ITapannenpHbie muockocT. [Ipu3HaKky mapaiaenbHOCTH IBYX MJIOCKOCTER 1

36 Teopema o napannenbﬁocjm U €IMHCTBEHHOCTH HJ‘IOCKOCTI/I, MPOXOJAIIEeH yepe3 TOUKy, He 1
MPUHAJIEKALTYI0 JAHHOW MJIOCKOCTH U CIEACTBUS U3 HEE

37 CaolicTBa napamienbHbIX INIOCKOCTEN: O MAapaJIJIEIbHOCTH MPSMBIX IIEPECEUEHUS TPU 1
[IEPECEYEHUH JIBYX MAapaJIIENIbHBIX INIOCKOCTEN TPEThe!
CaoiicTBa napamieiabHbIX MIIOCKOCTEN: 00 OTpe3Kax MapauleIbHbIX NPAMBIX, 3aKIIFOUEHHBIX

38 MEX1y NapajuIeIbHBIMU IUIOCKOCTSIMH; O IEPECEUEHHUH ITPSIMOMN € IBYMS NIapaJUIEIbHBIMU 1
IJIOCKOCTSAMU

39 [ToBTOpenwue: Teopema [Tuaropa Ha MIOCKOCTH 1

40 [ToBTOpPEHME: TPUTOHOMETPHS NPSIMOYIOJIBHOTO TPEYTOJIbHUKA 1

41 CaoiicTBa Ky0a U IpSIMOYTOJILHOTO Mapajlieienunena 1

42 Brruucnienue JUIMH OTpE3KOB B KyOe U MPsIMOYTOJILHOM HapalljieNenurese 1




[lepneHuKyYIAPHOCT NPSMOM U IUIOCKOCTHU. [Ipu3HAK NEpHEHAUKYIIPHOCTH PSIMOU U

43 1
IJIOCKOCTH

44 [lepneHUKyYIAPHOCTD NPSMOM U IUNIOCKOCTHU. [Ipu3HaK NepHneHAUKYIIPHOCTH IPSIMON U 1
IJIOCKOCTH

45 Teopema o cyiiecTBOBaHUU U €JMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH Yyepe3 TOUKY IPOCTPaHCTBA 1
U MIEpIEeHIUKYIISPHOM K IIIOCKOCTH

46 [1nockOoCTH ¥ IEPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTpaHHUKAX 1

47 [TnockocTy U NeprneHAUKyYJIIpHbIE UM IPSIMbIE B MHOTOIpaHHUKaX 1

48 [lepnenukynsp u HaknoHHas. [locTpoeHue nepneHAuKyIspa u3 TOUKH Ha IPSIMYIO 1

49 Ilepnienaukynsp u HakinoHHast. [TocTpoeHne nepneHMKyIspa U3 TOUYKU Ha IPAMYIO 1

50 Teopema o Tpéx nepneHaAuKysipax (mpsmas 1 oopaTHasi) 1

ol Teopema o Tpéx nepneHaAuKysipax (mpsimast 1 oopaTHas) 1

52 Yroa Mexay CKpeluBaOIIMMUCS PSIMbIMU 1

53 [Touck neprneHaUKyISpHBIX MPSAMBIX C IIOMOILBIO EPIEHAUKYISIPHBIX IIIOCKOCTEH 1

54 OpToroHanbHOE IPOEKTUPOBAHUE 1

55 [Toctpoenue ceuennii Kyda, MpU3MbI, IPaBUIIbHON MUPaMUIbI C TOMOILBIO OPTOTOHAIBHOMN 1
MPOEKIINU

56 [TocTpoenue ceueHuit Kyoa, IpU3Mbl, IPaBUIBHOM MUPAMUIBI C TOMOILBIO OPTOrOHAJILHON 1
IIPOEKIINU

57 CuMMeTpHst B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH. [ImockocTn cummerpuii B 1
MHOT'OI'paHHHKaxX

58 [Ipu3Hak neprneHMKyIIpHOCTH MPSIMON U TUNIOCKOCTH KaK CJIEACTBHE CHUMMETPUHI 1

59 IIpaBriibHBIE MHOTOIpaHHUKH. Pacyér paccTosHUI OT TOYKHU A0 IUNIOCKOCTH 1

60 [IpaBuBHBIE MHOTOTPaHHHUKHU. Pac4€T pacCcTOSIHUI OT TOYKH J0 IJIOCKOCTH 1

61 CriocoObl OIYCTUTh NEPIEHAUKYIISAPBI: CUMMETPUS, CIBUT TOYKH 1O MapajuieTbHON MpsMon 1

62 CaBur 1o HemapayuIeIbHOM MPSMON, U3MEHEHHUE PACCTOSTHUI 1

63 KonrtponbHas pabora Ne2 o teme "B3anuMHoe pacnoioxeHne NpsSMbIX U IUIOCKOCTEH B 1




npocrpaHcrae”

HOBTOpeHI/IeZ YroJj MExay IpsaMbIMU HA IJIOCKOCTH, TPUT'OHOMETPHS B IIPOHU3BOJIBHOM

o4 TPEYroJbHUKE, TEOPEMA KOCUHYCOB 1

65 IToBTOpEHME: Yron MEeXAY CKPEIIUBAOIIUMHUCA IIPSIMBIMU B IIPOCTPAHCTBE 1

66 I'eomeTprueckue METObI BBIUUCIEHMS YIJIa MEXKY IPSMBIMU B MHOTOTPaHHUKAX 1

67 JByrpanubiii yroja. CBOMCTBO JUHEUHBIX YTJIOB JIBYTPAaHHOIO yIJia 1

68 [lepnenaukynspHele ma0ckocTy. CBOMCTBA B3aUMHO NEPIEHANKYISIPHBIX IJIOCKOCTEN 1

69 [Ipu3Hak nepneHMKyJIIpHOCTH IJIOCKOCTEHN; TEOpEMa O MPSIMON IepeceueHus ABYX IIOCKOCTEN 1
NEPIEHIUKYIJIAPHBIX TPEThEH IUNIOCKOCTH

20 [IpsimoyronbHbIN napasuienenunes; Kyo; u3MepeHus, CBOMUCTBA MPSIMOYTOJIbHOTO 1
napajuiejienuneaa

71 Teopema o nuaroHanan NpsAMOYTrOJIBHOTO MapaljiesieuIea U CIeICTBUE U3 Hee 1

79 CrepeoMeTpHuecKre U NPUKIIAIHBIE 3374, CBSI3aHHBIE CO B3AaUMHBIM PACIOI0KEHUEM NIPSAMBIX 1
U IUIOCKOCTH

73 [ToBTOpEHME: CKpeLMBaIOLIUECs MPSMBbIE, TapaJUIebHbIE MJIOCKOCTH B CTaHIaPTHBIX 1
MHOTOTpaHHUKaX

74 [Tapa napaiesnbHbIX IIIOCKOCTEN Ha CKPEIUBAIOIINXCS MPSAMBIX, PACCTOSIHUE MEXKAY 1
CKPEILMBAIOIIUMHUCS IPSIMBIMU B IPOCTBIX CUTYaIIUsIX

75 PaccTosiHME OT TOUKH 10 INIOCKOCTHU, PACCTOSIHUE OT MPSIMOM 10 IMJIOCKOCTH 1

76 Brruncnenue paccTOSHUN MEXy CKPELIMBAIOLIIUMUCS IPSIMBIMH C IOMOIIBIO 1
MEPIEeHIUKYISPHON MII0CKOCTH

27 Tpéxrpanubiil yron, HepaBeHCTBa AJIs TpeXIpaHHbIX yriioB. Teopema [Iugaropa, Teopemsl 1
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO yIJia

78 DneMeHTHI ChEePUIECKON TeOMETPHH: T€0e3NUECKIe IMHUN Ha 3eMie 1

79 Konrtponsnas padora Ne3 "Yrubl u paccTossHUsS" 1

80 CucremaTtu3zanus 3HaHul "MHOTrOrpaHHMK U €T0 3JIEMEHTHI" 1

81 [Inpamupa. Buael nupamun. [IpaBuneHas nupamuia 1




82 ITpusma. IIpsimMas u HaknoHHas npusmsl. [IpaBunbHas npusma 1
83 [IpsiMoii mapayenenunes, MpssMOyTOIbHBIN Mapauiesenure, Kyo 1
84 Brinyxiible MHOrorpanHuku. Teopema Oitiiepa 1
85 Brinyxiible MHOrorpanHuku. Teopema Oitniepa. [IpaBuibHble ¥ OIYIPAaBUIbHBIE MHOTOIPAaHHUKU 1
86 Kontponbnas padota Ne4 o reme "MHororpaHHuKu" 1
87 ITonsiTHE BEKTOpA HA IIJIOCKOCTH U B IIPOCTPAHCTBE 1
88 CyMMa BEKTOpOB 1
89 Pa3zHoCTh BEKTOpPOB 1
90 [IpaBuio mapamnenenurnena 1
91 YMHOKEHHE BEKTOpa Ha YUCIIO 1
92 Pa3znoxxenne BekTopa 1o 6asucy TpEX BEKTOPOB, HE JIEKALIUX B OJHON ITIOCKOCTH 1
93 CkaisipHOE TIPOU3BEICHUE 1
94 Beruncienue yria Mexy BEKTOPaMH B IPOCTPAHCTBE 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
98 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
99 O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 1
100 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
101 I'opgoBast mpoMeKyTO4Hast aTTecTalus 1
102 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoandyecTBO 4acos

Ne n/m Tema ypoka
Bcero
1 [ToBTOopenue TeMbl "KooparHaTel BEKTOpa Ha MIIOCKOCTH U B pocTpaHcTBe. CKasipHOe 1
IIPOU3BECHNE BEKTOPOB"
2 [ToBTOpenue TeMbl "Breruuciaenue yria Mexay BEKTOpaMH B IIPOCTpaHCTBE" 1
3 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, MPOXOAIICH Yepe3 1Be TOUKHU" 1
P P P , 1Ip P
4 Bxoanas koHTposbHas padbora 1
5) VYpaBHeHUE IJIOCKOCTH, HOPMaJlb, YpaBHEHUE IIJIOCKOCTH B OTPE3Kax 1
6 YpaBHEeHHE MIJIOCKOCTH, HOPMaJlb, YPaBHEHHE MIJIOCKOCTH B OTPE3Kax 1
7 BexTopHoe npousBeneHue 1
8 JluneitHble HEpaBEHCTBA, JIMHEHHOE MPOTPAMMHUPOBAHKE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE POIPaMMHUPOBAHHE 1
10 AHanuTHYECKHE METOBI pacuéTa yriia MeXy MPSMbIMA B MHOTOTpPaHHUKAX 1
11 AHaJIUTUYECKUE METObI pacu€Ta yria MEXy MIOCKOCTIMH B MHOIOTPaHHUKaX 1
yr y
12 dopMya pacCTOSTHUS OT TOYKH JI0 MNIOCKOCTH B KOOPJIMHATAX 1
13 Haxoxaenne paccTossHUI OT TOYKH /10 TUIOCKOCTH B KyOe 1
14 HaxoxneHnne paccTossHUM OT TOYKH J0 MJIOCKOCTH B MPAaBUJILHON MUPAMHUJIE 1
15 KontponbHas pabota Nel o teme "AHanutuyeckast reomeTpus” 1
16 CeueHust MHOTOTPAaHHUKOB: CTaHIAPTHBIE MHOTOTPAHHUKHI 1
17 CeueHurss MHOTOTPAaHHUKOB: METO/] CJIE/IOB 1
18 CeueHurst MHOTOTPAaHHUKOB: CTaH/IAPTHBIC TUNIOCKOCTH, TIEPECEUCHUS MPSMBIX U TNIOCKOCTEH 1
b
19 [MapannensHble MPSAMBIC U TUIOCKOCTH: MapaJJIEIbHBIE CEUYECHUS 1
20 [TapamiensHbie PSAMBIC U TUIOCKOCTH: PacUéT OTHOIICHUN 1
apaJuieTbHbIC IPSIMBIE U TNIOCKOCTH: YTl MEXKIY CKPEUTUBAIOIIUMHUCS TPSIMBIMU
21 IT 1




IlepnieHuKynsIpHBIE IPSAMBIE U IUNIOCKOCTU: CTaHJAPTHBIC ITAPhI IEPIIEHAUKYIISPHBIX IUIOCKOCTEN

22 U TIPSIMBIX, CHMMETPUH MHOTOTPAHHHUKOB 1
23 [leprieHIUKYISIpHBIE IPSAMBIC U TUIOCKOCTH: TEOPEeMa O TPEX MEPICHIUKYIIIpax 1
24 [leprnieHIuKyNspHBIEC MPSMBIE U TUIOCKOCTH: BHIYMCICHUS AJTUH B MHOTOTPAHHUKAX 1
25 [ToBTOpEHME: IOMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOIIAJICH, COOOpasKeHUs TT0100USs 1
26 [ToBTOpEHME: TUIOTAAN MHOTOYTOJILHUKOB, ()OPMYJIBI JJIS TUTOIIAICH, COOOpaKeHUS TTO100Us 1
27 [ToBTOpEHME: IIOIMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOIIAJICH, COOOpaskeHUs TT0100Us 1
98 [Tnomaau ceyeHnit MHOTOTPaHHUKOB: TUIOIIAIU TIOBEPXHOCTEH, pa3pe3aHusi Ha YacTH, 1
COOOpaKEeHHS TIOT00MS
29 [lmomaau ceyeHnii MHOTOrPaHHUKOB: IUIOLIAM TOBEPXHOCTEN, pa3pe3aHus Ha 4acTH, 1
COOOpaKEeHHS TIOTO0MS
30 KonTponbnas padota Ne2 no teme "lloBTopeHne: MHOTOIpaHHUKHU, CEUEHUS] MHOTOTPAaHHUKOB" 1
31 O6béM Tena. O6beM IPSIMOYTOJIBHOTO Tapasuiesenuneia 1
32 3amaun 00 yaABOCHHH Ky0a, 0 KBaJpaType Kyda; O TPUCEKIIUN yIiia 1
33 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbIE C 00bEMOM MPSMOYTOIBHOTO Mapalljiesienumneaa 1
34 [TpuknanHbIe 3a1a49M, CBSI3aHHBIC C BRIYUCIICHHEM 00BhEMaA MPAMOYTOIBHOTO MMapaiiesienuneaa 1
35 O0BEM npsIMOit TPU3MBI 1
36 CrepeoMeTpHUYECKUE 3a]1a9H, CBA3aHHBIE C BEIYUCICHUEM 00bEMOB TIPSIMOU TTPH3MBI 1
37 ITpuknaaHble 3ajauu, CBA3aHHbIE ¢ 00BEMOM IMPSIMOM MPU3MBI 1
38 Boruncnenme 06bE€MOB Tell ¢ TOMOIIIBIO OIpeieIEHHOro nHTerpana. O0bEM HaAKJIOHHOM MPU3MBbI 1
39 Brruncnenme 00bEMOB Tell ¢ TOMOIIIBIO OTpeieIEHHOro nHTerpana. O0bEM MUpaMuIbI 1
40 ®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB MUPAMHJT C OOIIIUM YTIIOM 1
41 ®opmyna 06béMa nupamuiel. OTHOIIEHHE 00BEMOB TUPAMHJL C OOLIUM YIIIOM 1
42 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeomeTpruecKue 3a7a4u, CBI3aHHBIC C 00BEMaMH TTUPAMHIBI 1
44 [Mpuknanueie 3anaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM HAKIIOHHOW MPU3MBI 1




45 [Tpuknaaneie 3agaun o Teme "O0bEMBI Ten", CBA3aHHBIE C 00BEMOM THPAMHU/IBI 1

46 [Ipumenenne 00bEMOB. BeruncieHue paccTossHUS 10 TUIOCKOCTH 1

47 Konrponsnas padora Ne3 o reme "O6bEM MHOTOTrpanHuKa" 1

48 [unuaapudeckas MOBEPXHOCTh, 00pa3yroIIre WIHHIPHIECKON TOBEPXHOCTH 1

49 Huwmaap. [psmoit kpyroBoit munuuap. [nomans moBepXHOCTH HWIIMHAPA 1

50 Konnueckas moBepxHOCTh, 00pa3yrolue KoHuueckon nosepxuoctu. Konyc 1

51 Ceuenune KOHyca MJIOCKOCTHIO, MAPAJUIETBHON MJIOCKOCTH OCHOBAHHS 1

52 VYceuénnblil konyc. 300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHON TOBEPXHOCTH KOHYCa 1

94 [Inouranp 60KOBOM MOBEPXHOCTH U IOJIHOM MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpuyecKre 3aja4i Ha I0Ka3aTeIbCTBO U BHIUKCIICHHE, TOCTPOCHUEM CEUCHUN 1
UWIMH]IPA, KOHYyCca

56 CrepeoMeTpHUeCKre 3a]]a91 Ha JIOKA3aTeIbLCTBO U BEIYUCIICHHE, TIOCTPOCHUEM CEUCHUN 1
UWIMH]IPA, KOHYyCca

57 [Tpuknagueie 3a1a4n, CBSI3aHHBIE C [HJIUHIPOM 1

58 [IpuknanHble 3a1a4u, CBSI3aHHBIC C IHIIMHIPOM

59 Cdepa u map

60 [Tepeceuenue ceps! u mapa c muockocteto. Kacanue mapa u cdeps! miaockoctsio. Bun u 1
n300pakeHue napa

61 [Tepeceuenue cepnr 1 mapa ¢ miockocthio. Kacanue mapa u ceps miockoctsio. Bun u 1
n300pakeHHe mapa

62 VYpaeraenue chepsl. [Ltomans chepsl u e€ yacrei

63 Cummetpus cepsl U mapa

64 CrepeoMeTpHUeCKrE 3a]]a9d Ha JIOKA3aTeILCTBO U BEIUMCIICHHE, CBA3aHHBIC CO CPEpOi U Mapom, 1
MTOCTPOCHHUEM UX CEYCHHH IIIOCKOCTHIO

65 CrepeoMeTpuuecKre 3aJa41 Ha JI0Ka3aTebCTBO U BHIUMCIICHHE, CBA3aHHbBIE CO CHEpoit U mapom, 1

MMOCTPOCHUCM UX CEYEHMH MIOCKOCThIO




66 [Tpuknaanble 3aqa4u, CBSI3aHHbIE CO c(epoil U mapom 1

67 [ToBTOpEHME: OKPYKHOCTH Ha IUIOCKOCTH, BBIYMCICHUS B OKPY>KHOCTH, CTaHAapTHBIE 000U 1

68 Paznuunbie KoMOMHAIIMY TEJ BpAIleHUs] © MHOTOTPAaHHUKOB 1

69 3anaun o Teme "Tena u MOBEPXHOCTH BpaleHUs " 1

70 3amauu o Teme "Tena 1 TOBEPXHOCTH BpalieHus" 1

71 Kontponsnas padora Ne4 o teme "Tena u noBepxHocTy BpamieHus" 1

12 O6bem mumuHapa. Teopema 06 00bEME MPSAMOTO MIJIMHIPA 1

73 Brruncnenne o0bEMOB TeJT ¢ TOMOIIBIO orpeneaéHHoro naTerpaia. OobpéM KoHyca 1

74 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuyecKre 3a]]au, CBA3aHHbIE C BBIYUCIEHUEM 00bEMOB LIMIIMH/PA, KOHYCa 1

76 [Tpuknagueie 3agaun 1mo Teme "OOBEMBI U TUIONIAAN TTOBEPXHOCTEH Te" 1
O0BéM mrapa u mapoBoro cexropa. Teopema 006 o0bEMe mapa. [Tnomane chepsr.

77 CrepeoMeTpuuecKue 3aJjauu, CBI3aHHbIE C BBIUUCICHUEM 00bEMOB I11apa, IIapOBOT0 CETMEHTA U 1
IapOBOTO CEKTOPa

78 [Tpuknagueie 3agaun mo Teme "OO0BEMBI TeN'", CBA3aHHBIE C 00BEMOM IIapa U MO0 ChepHI. 1
CooTHoMIeHNs MEX Ty IUTOIAsIMH IOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TeJ

79 ITonoGHbIe Tena B mpocTpaHcTBe. M3MeHenue o6béma mpu nogodun. CrepeoMeTpruuecKue 1
3aJjauu, CBSA3aHHbIE C BBIYMCICHHEM 00BbEMOB TN U IUIOIIAAEH OBEPXHOCTEH

80 KonTpomnpras padota Ne5 mo Teme "ILiomniaam moBepXHOCTH ¥ 0OBEMBI KPYTIIBIX T 1

81 JIBroxeHust npoctpancTBa. OTobpaskeHus. [IBrxkeHus u paBeHcTBO (uryp. Ob6uue cBoiicTa 1
JIBH>KEHU

82 Bunsr nBrkeHmil: mapanienbHbIi IepeHoc, eHTpalbHas CHMMETPHS, 3epKallbHas CUMMETPUS, 1
MOBOPOT BOKPYT MPSIMOI

83 [IpeobpazoBanus mogoowus. [Ipsmas u chepa Ditnepa 1

84 I'eomeTpuueckue 3a1aun Ha MPUMEHEHUE IBIKEHUS 1

85 Kontponbras padota Ne6 o teme "BekTopsl B mpocTpaHcTBe" 1

86 O6o06maromiee nopropenue 11 nmousTuit 1 MeToz0B Kypca reomerpun 10-11 knaccos, 1




cucreMaru3auus 3Hanui: "l[lapamieabHOCTh NPSIMBIX U IIJIOCKOCTEN B IPOCTpaHCTBE"

O6o6maromee moropenue 11 moHsTHII 1 METOJI0B Kypca reomeTpur 10—11 kmaccos,

87
cucreMaTtu3aius 3Hanuii: "BekTopsl B mpocTpancTse"

88 O6o6maromee moropenue 11 moHsTHII 1 MeTOZI0B Kypca reomeTpun 10—11 kmaccos,
cucTtemaTusanus 3Hanuii: "BekTopsl B mpocTpaHcTse"

89 Ob6o6maromee nosropenue 11 nmousTuit u MeTon0B Kypca reomerpun 10—11 kaccos,
cucreMaTtuzanus 3Hanuii: "O0beM MHOrOrpaHHuka"

90 O6o61matomnee nopropenue 11 nonsruii u meronoB kypca reomerpun 10-11 kiaccos,
cucreMaTtu3anus 3Hanuii: "O0beM MHOTOrpaHHHUKA"

01 O6o6matomnee nopropenue 11 nonsruii u metonoB kypca reomerpun 10-11 kiaccos,
cuctemaru3anus 3HaHui: "[lnomanu noBepXxHOCTH U 00BEMBI KPYTIIbIX Tet"

92 Ob6o6maromee nmoBTopenue 11 mousTuit 1 MeTon0B Kypca reomerpun 10—11 kmaccos,
cuctemMaTtu3aius 3Hanuii: "Tlnomaau noBepXHOCTH U 00BEMBI KPYIJIBIX Te"

93 I'ogoBast mpoMeKyToUYHAas aTTECTAIHs

94 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTU3allNsl 3HAHUN

95 [ToBTOpeHme, 06001IeHNE U cUCTeMaTH3allusl 3HAHU]

96 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

97 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PAa3BUTHUH COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

08 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTHUH COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX HHKCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

CTOpUS Pa3BUTHUSI CTEPEOMETPUH KaK HAYKHU U €€ pojib B PA3BUTUHU COBPEMEHHBIX HH)KEHEPHBIX U
101 41




KOMITIBIOTCPHBIX TEXHOJOT Ui

102 HcTopust pa3BUTHS CTEpPEOMETPUH KaK HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX HHIKEHEPHBIX U

KOMITIBIOTCPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

» Maremaruka: ['eometpus, 10 knacc/ I[lotockyes E.B., 3Basuu JI.U.,
OO611ecTBO ¢ OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemieHne»

* Martematuka: ['eometpus, 11 xnacc/ [lotockyes E.B., 3BaBuy JIL.U.,
OO111ecTBO ¢ OTpaHUUEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkimonepHoe
obmectBo «M3narensctBo «IIpocBeienne

e Maremaruka: ['eometpus, 10-11 xnaccsl/ JI.C.Atanacsx, B.®.byTy308, -

M.: IIpocsemnienne

METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA

I'eometpus. 10 ki1.: Metoanueckoe nocodbue k yueonuky E.B. Tlotockyesa,
JI..3BaBuua "T'eometpus. 10 knacc"./E.B.IloTtockyes, JI.N.3BaBuy,

JLA. Insnounuk. - M.: Ipoda

['eometpus.11 ki.: Metonuueckoe nocodue k yueonuky E.B. IToTockyena,

JI.1.3BaBuua "I'eometpus.11 kmacc"./E.B.IloTtockyes, JI.M.3BaBuuy,

JLA.Mnsmounuk. - M.: IIpoda

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://lib.myschool.edu.ru/content/



