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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€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 JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€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 HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs 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(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCnOHATBHOTO
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 KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(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, (OpMHUpPOBAHUE TMOHHMAHUS POJM AKCHOMATHUKH TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSX W MPU WU3YUEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICp)KATEIBLHBIMHU JTUHUSAMUA 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 «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPHHM Ha YTIIyOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 Togam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIuecs
oOpamaguch HEOJHOKpPaTHO. JTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, 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
M3y4YeHHUE TEOMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTeMmatukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 201 vaca: B 10 kmacce — 102 gaca (3 yaca B Hemento), B 11 xmacce — 99
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyieIbHONW MPOEKUHUH. YTJbl C COHAMPABICHHBIMUA CTOPOHAMHM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISPHOCTD HPSIMOM U IUIOCKOCTH: IEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTBIO, JBYTPAaHHBIN
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.

MHoOrorpaHHuKHu

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 Oiinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU HPSIMOMl IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

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

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTON MeExXay BeKropamu. CKalsipHOE NPOU3BEICHUE
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 IUJIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUPpaMHUIbl U KoHyca. O0BEM I1apa U MapoBOTO
CerMEHTa.

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



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, roMmoreTus. 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 BEPIIUHY), CEUCHUS 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. (CBOWCTBa BEKTOPHOIO yMHOXEHHUS. I[IpsMoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6uue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA VYPOBHE
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 (PYHKIIMOHUPOBAHUSA DPA3NIUYHBIX CTPYKTYp, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAaHCKOU 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 YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYUBOTO OyAYLIETO;

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
OTJIbIXa, peryispHas (u3nvecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
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
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  AKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHHUE 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 OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AeATEIbHOCTH, 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 CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3M U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIOUEHUI, YMO3aKIIOUCHUH 110 aHAJIOTHH;

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

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHUPYIOIIME  MPOTHBOpEYHE,  MpoOJeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoOllecca, a TaKXkKe BbBIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS 0 XOAY PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUH U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th  HABBIKAMU  I[IO3HABAaTEJbHOM  pediekcuu Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEILECHUN 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

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

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHUPOBAaTh CBOM JEHUCTBUSA C JPYTMMH YICHaMH KOMAaH[bI, OLICHUBAaTh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pAacmo3HAaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajiesbHOE, LIEHTPaJIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

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

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

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

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAJIbHBIE CUTYallMH, MPUMEHATh H3yYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JsieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE TI'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara aireOpbl, penarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

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

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CcBOOOJHO OMNEPHPOBATh MOHSATUSIMHU, CBSI3aHHBIMU C IHJIMHAPUYIECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

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

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

BBIYHCIIATh COOTHOIIECHHS MEXIY IJIOIIAIIMH TOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

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

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEACTAaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKUE 3a1a4l HA BBIUMCICHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh M300pa)X€HUsT MHOTOTPAaHHUKOB U TEN BpalleHUs MpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienTbHO U NEPHEHIUKYJIIPHO OCH), CEUCHUSI KOHYca (TlapajuielbHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IIpOLlECCE IOUCKA  PELICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 14 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

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

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, napannenLHHx pr[MI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
MepeceKaroImecs mpsmas ¥ MIoCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE




CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

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

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CEYCHUT Pa3HBIMHU IIBETAMU

14

Meton cienoB uisl IOCTPOEHUS CEUEHUI




15

Mertoa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3alliCh HIaroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

IToBrOpenue manumerpun: Teopema o

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

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




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JAaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoektupoBanus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IpOeKINUN

[enTpanbHas npoeKkuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y IPSIMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsTHSA: MapaIeaIbHOCTh NPSIMOI U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuieIbHOCTH IPSIMOU U MJIOCKOCTH.




CaolicTBa napamuienbHOCTH IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMCHEHUE
JUISL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CBoncTa
napajuieNienumne/1a U Ipu3Mbl

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

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuieNIbHBIX INIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MKy NTapalJICIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEUEHUN IIPSIMOI C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue UTMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3Hak
MIEPIEHIUKYISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[ImockocT U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA

MPSIMYIO

48

IlepnieHqUKYISAp U HAKJIIOHHAS.




ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAnKyIApax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
HPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

94 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO MIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHUMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSIHUN OT TOYKH J10 TNIOCKOCTH

60 CriocoObl OIYCTHTD MEPIIEHANKYIISPHI:




CUMMETPHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IJIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO MEPIICHAUKYIIAPHBIX ILIOCKOCTEH

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
MEepEeCeUeHMs IBYX MIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

70

TeopeMa 0 nuaroHany NpsIMOYroJIbLHOIO




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U NpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue pacctosHUA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHblid yroyi, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAaHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbnas padota "Yrib1 u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €T0 DJIEMEHTHI"

IInpamupa. Buael nupamun. [IpaBunbpHas
nupamuia




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimme 3agauu ¢ BEKTOpaMu 1

98 O06o001ieHne U cucTeMaTu3alus 3HaHUK 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpobHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B ITPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npounssenenue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
pOrpaMMHUPOBaHKE
9 JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHanUTHYECKHUe METO/IbI pacuéTa yria 1
MEX1y TJIOCKOCTSIMU B MHOTOTpaHHHUKAX
12 dopMyna pacCTOsIHUSA OT TOYKH 10 1




IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOUKHU J0

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOUKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KontponpHas pabora "AHanurudeckas
reomerpust"”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOT'PAaHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

18 MIJIOCKOCTH, TIEPECEUCHUS TIPSIMBIX U
IJIOCKOCTEM

19 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
napajieIbHbIe CeUEHUS

20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapanienbHbIe TIPSIMBIE U TTIOCKOCTH:

21 YTIIbI MEX]TY CKPEIIHUBAIOIIIUMHUCS
TPSIMBIMU
[lepnienauKynsipHBIE IPSMBIE U

99 MJIOCKOCTH: CTaHIaPTHBIC ITaphl
MEePIEHANKYJISIPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPHUY MHOTOTPAaHHUKOB
[lepnienquKynsipHBIE IPSMBIE U

23 MJIOCKOCTH: TEOPEMA O TPEX
NEePIEeHIUKYIIIpax

24 [lepnienaukynsipHbIC IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUA AJINH B
MHOTI'OI'PaHHHUKax

25

26

27

[ToBTrOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 115t
TIonIael, cooopakeHus Mmoa00us

[ToBTOpEHUE: MIOIA TN
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TIoniaiel, cooopakeHus Mo 00w
[ToBTOpEHUE: MIOIIA TN

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAAN MTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100ust

30

31

Konrponsnas pabora "[ToBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJenenuneaa

32

3amaun 00 yABOCHUH Ky0a, O KBaJApaType
Ky0a; 0 TPUCEKIIUU yTIia

33

CrepeomeTpHuyeckne 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C




BBIUMCIICHHEM 00bEMA MPSIMOYTOJILHOTO

napasuiesenumneia

35 O06BEM psAMON TIPU3MBI

36 CrepeoMeTpHUuecKUe 3aJa4l, CBS3aHHBIC C
BBIUKCJICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Ipuknansble 3a1a4un, CBsI3aHHBIE C
00BEMOM MPSAMON MPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenénHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém
MTUPAMU/IBI

40 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BEeMOB MUpaMU ¢ OOILITUM YTIIOM

41 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHUEeCKHE 3a]1a4H, CBSI3aHHbIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuecKUe 3aJaul, CBS3aHHBIE C
00BEMaMU TUPaMHU/IBI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBI3aHHBIC ¢ 00HEMOM HAKJIOHHOMH
TIPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM ITHPAMHU/IBI

16 [Tpumenenne 00bEMOB. Brruncienue

PACCTOSAHUA N0 MIIOCKOCTHU




KonTponpHas padora "O0beM

41 MHOTOTpaHHUKA"
Hunuaapudeckasi MIOBEPXHOCTD,

48 00pa3yromue UIHHIPUISCKON
MOBEPXHOCTH

49 Humuaap. [psimoit KpyroBou HUIUMHIDP.
[Tnomane MOBEPXHOCTH IIMIIMHIPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue
KOHHYECKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYCa MIO0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

54 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeoMeTpuueckre 3aauu Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MIOCTPOEHUEM CEUECHUH LIUIIMH]IPaA, KOHYCa
CrepeoMeTpHuuecKkue 3aa4u Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYCa

57 [TpuknamHbIe 3a/1a49M, CBSI3aHHBIC C
ITUTHHIPOM

58 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
UIHHIPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxenue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanwue mapa u cdepbl
IUIOCKOCTBI0. Buj 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Inomans cheps u eé
yacTen

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CCUCHHH TIOCKOCTHIO

65

CrepeomeTpuyuecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TIOCKOCTHIO

66

67

[Tpuknanubie 3a1a4u, CBI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA MIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJAapTHBIE
moa00us

68

Paznmunable KOMOWHAIIMY TEJ BPAIICHUS U
MHOTOTPaHHUKOB

69

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"




71

KontponpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

72

73

74

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO IUJIMHAPA

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYyca

[Tnomaan OOKOBOU M OJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyiecKkue 3a1a4uu, CBI3aHHbIC C
BBIYHCIICHUEM 00BEMOB IIMIMH/IPA,
KOHycCa

76

77

78

79

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 1
TJIOIIA U TTOBEPXHOCTEHN Te"

OOBEM 1mapa 1 MIapOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTprUECKHe 3a1a4H,
CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOTO
ceKkTopa

[Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
iomanbio ceprl. COOTHONMICHUS MEXKIY
TJIOMIA IIMU TTIOBEPXHOCTEN U 00bEMaMHU
MMOJOOHBIX TEN

[TomoOHbBIE Tena B IPOCTPAHCTBE.

N3menenne 06bEMa mpu o 100Uu.
CrepeomMeTpHyecKue 3a/1auu, CBI3aHHBIC C




BBIYUCIICHHEM 00BEMOB TEJ U TUIOIAACH
MOBEPXHOCTEH
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KonTtponsnas padora "[1nomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Ten"

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBmxeHus u paBeHCTBO (huryp. O0mue
CBOMCTBA JIBWXCHUHN

Bubl nBukeHuil: napamienabHbIN
MepPEeHOC, IEHTPpaIbHasl CHMMETPHS,
3epKalibHasi CAMMETPHS, IOBOPOT BOKPYT
PAMOM
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[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa
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FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUC
JABUXXCHUA

Konrtponbnas padota "Bektops! B
npocTpaHcTae”

86

O6o06matomiee moBropenue 11 mousTHii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"TTapaniensHOCTh MPSIMBIX U IIOCKOCTEN
B IIpOCTpaHcTBe"
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O6o06matomee moBTopenue 11 moHsTHI 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"BexTops!l B mpocTpaHcTBe"
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O6o06matomee moBTopenue 11 moHsTH 1
MeTO/I0B Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BekTopsbl B npocTpaHcTse"
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Ob6o6maromee noropenue 11 noHsATH 1
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O0beM MHOTrOrpaHHuka"
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94

O6o6matomee moBTopeHue 11 moHITHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTrOrpaHHuka"

O6o6matomee moBropeHue 11 moHsITHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpyTJbix Ten"

Ob6o6uaromee nopropenue 11 noHsATUil 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Hrorosas kKoHTpoJIbHAs paboTa

Htorosast KOHTpoJibHAs paboTa

95

96

[ToBTOpeHnue, 0600IIeHNE U
cHUcTeMaTu3alus 3HaHUI

Hcropus pa3BuTus CTEpeOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Wcropus pa3BuTUs CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

98

Hcropus pasBUTHs CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

99







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

» Maremaruka. ['eomeTpust; yriayosnenHoe o0ydenue, 10 kinace/ Mepsnsik AL,
Homuposckuii [[.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.,
OO0111eCTBO ¢ OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocBenienuey
* Maremaruka. ['eomeTpus; yriayosnenHoe o0ydenue, 11 kimace/ Mep3nsik AL,
Homuposckuii [I.A., ITonsikoB B.M.; nox penakmueit [Togonsckoro B.E.,
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M3M1aTeIbCKU LICHTP

«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocenieHuey

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






