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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHus, TaK KaK 00€CIIeYnBaeT BOZMOXKHOCTb U3yUEHUS JUCIUIUINH
€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 I'€OMETPUUYECKHUX
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 HHAMBUIYAJIbHBIX CIIOCOOHOCTEW OOyyaroumxcs 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 HEOOXOJUMBIX JUIsl YCIIEIIHOTO MPO(hecCHOHATBHOTO
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 YAaCTU 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 OKPYKAIOLIETO MUPA, 3HAHUE MMOHATUIHOTO 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 JIOKa3bIlBaTh TEOPEMbI M HAXOAUTh
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 MOHWMAHUS POJM AKCUOMATUKHU TIPU
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 IMTPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIocOOHOCTEW 00yJaronuxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KMU3HEHHBIX CUTYAlMSIX W MPU U3YUEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUASAMHA y4eOHOTO Kypca «I'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
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 oOyudenus. Coaep:kanue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamianuch HEOAHOKPAaTHO. JTO  MO3BOJSET OPraHU30BaTh  OBJAJICHUE
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 MHOXKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMeTa «MareMaTukay,

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 kmacce — 102 yaca (3 yaca 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 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTD IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: Napajuie/IbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNIbHONW MPOEKUHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY IMPSAMOW M INIOCKOCTBIO, JBYTPaHHBIN
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 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 TPEYrojibHas MNUpaMuia M MPaBUIbHBIN
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,
IUIOLIAJb OCHOBAHMI, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMON IPU3MBIL
[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
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. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTEe KOMILTaHApHBIE BEKTOpHI. lIpH3HAaK KOMIUIaHAPHOCTU 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 BekTopamMu. CKaJasipHOE 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, 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 Tapajiienienumnenaa M cienctsus u3 He€. OO0bEM mnpsaMol 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
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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 mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

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



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaanckoe BoCIUTaAHHE:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHcKoro oOuiectBa (BbIOOpPHI, ONPOCHI M JpPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS 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
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

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 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass 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 €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh 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 MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOJIeM, OPUSHTAITUS
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(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, 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 KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPaKTEPU30BATH CYIIECCTBCHHBIE MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(POpPMALMIO, MPEICTaBIATh €€ B pazIu4HbIX (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 IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN 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
MaTeMaTU4YEeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUN 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUS Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

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

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpMBD» M UHBIE), BBIIOJIHATH CBOIO YacTh pabOTBl U
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 oOyyaromuiicss HayduTCs:

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

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

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

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 pacmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TMpHU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 51 OpPTOrOHAJIBHOE
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 OMNEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 33]1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TE€JIAMH BPAILLCHUS: [IWIMHAPOM,
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 BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TE€J BpAaIlCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCaHHBIM 0KOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH 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 TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHUH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHus Mo o0us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUM: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3a/IaHbl B IBHOW U HEsIBHOM (hopme;

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

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

NPUMEHATh  TOJYYEHHbIE 3HaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
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€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUeE, 06061ueH1:1€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpenue, 0606IIICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE TTpaBUIIa H300paKCHUS HA
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsTHS CTEpeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, Hapanneﬂbelx HpﬂMLIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: TEepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONINecs! IIOCKOCTH,
nepeceKaromecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300pakKeHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

AXCHOMBI CTCPCOMCTPHU U TICPBLIC




CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300pakeHue nepeceueHus moTyueHHbIX
TIoCKOCTel. PackpammBaHie mocTpOSHHBIX
CCUCHHIA Pa3HBIMH IIBETAMHU

N3o00paxenune cedyeHuit mupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o00paxeHue nepeceueHus: NOMTy4YeHHBIX
IJI0CKOCTeH. PackpammBanre mOCTPOEHHBIX
CEYEeHMI pa3HbIMM IIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus noIydeHHbIX
1ockocTell. PackpammBaHue MOCTPOEHHBIX
CEUEHUN pa3HbIMU [[BETAMU

Merton CIeaoB O IMOCTPOCHUMA CEe4YCHUI

14

15

MeTon crieioB ISl IOCTPOEHUS CEUEeHUH.
CBolicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

Meton ciieoB U1l IOCTPOEHUS CEUEHUM.
CaolicTBa niepece4eHni NpsIMbIX U




IJIOCKOCTEN

16

17

18

19

20

21

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMUCh I1aroB
MOCTPOEHUS

[TocTpoenue ceueHuii B mupamu/e, Kyoe mo
TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MOCTPOCHUS

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

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh [1aroB
IIOCTPOEHUS

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecevyeHus Noxy4eHHbIX
1ockocTell. PackpammBaHue MOCTPOEHHBIX
CEUEHUN pa3HbIMU [[BETAMU

HOBTOpeHI/Ie IIaHUMCTPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
MJITAHUMETPUH U CTEPEOMETPUH




23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmbie.
[Ipu3HaKy CKpEIIMBAIOMIMXCS TPSMBbIX.
[TapautenpHbIe IPSMBIE B IPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapajuIesIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

[TapannensHoe mpoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
PSIMBIMU

33,[[8.‘11/1 Ha JOKa3aTCJIbCTBO U UCCIICOAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamuenbHOCTh MPSAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMON U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aa4un Ha BHIYMCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTEexe U
MapaJyIENbHOIO IPYrou npsmoiut. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKIys, MPUMEHEHUE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napajenenumnena. CBoicTBa
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuieJIbHOCTH ABYX IIOCKOCTEHN

35

Teopema o nmapajuieTIbHOCTH U
CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[?[HIGI\/'I
yepe3 TOUKY, He IPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX NEpeCceueHus Ipu
MepeceyeHH JIByX MapaijiesbHbIX
IIJIOCKOCTEMN TPEThen

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYEHUHN ITPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40 CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuleJienune1a

41 Brruucrienue JUIiiH OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuleyIeIuIe e
[IepneHuKyISpPHOCTD MPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
[lepneHIMKyYIAPHOCTD MPSMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o cyniecTBOBaHHH U

44 €AVMHCTBEHHOCTH IPSIMOMU, IPOXOASAILIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45 [ImockocTH U nepreHINKyIIpHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [ImockocTH U nepreHINKYIIpHbIE UM
MpsiMble B MHOTOTpaHHHUKaX

47 IIepnenpukynsap u HakinoHHad. [loctpoenue
MEPIEHIUKYIIAPA U3 TOUKU Ha MPAMYIO

48 [Tepnennukynsp n HaknoHHad. [loctpoenne
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas

u oOpatHasi)




Teopema o Tpéx nepneHAUKYIsApax (mpsamas

50 u oOpartHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU

59 ITonck neprneHauKyISApHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 IIPaBWIBHON MUPAaMUBbI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoeHue ceuenuii kyba, Npu3Msl,

55 IIPaBWIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockoctu. [Imockoctu cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHaAuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OIyCTUTH NEPIEHANKYISAPBIL:

60 CUMMETPHSI, CABUT TOYKH T10 TapAJIIEITHHOM
psAMOI

61 CaBur no HenapauienbHON IpSIMOH,
MU3MEHEHNE PACCTOSIHUM

62 Konrtponsnas padora "B3anmuoe

PACIIOJIOKCHHUC MIPAMBIX U ILIOCKOCTEH B




npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: YrOa MEXKIY

CKPELIMBAIOIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/IC METOJbI BBITUCIICHUS yIJId
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

67

68

69

[lepnenaukynspusle miockoctu. CBOICTBA
B3alMHO NEPIEHIUKYIISAPHBIX MNIOCKOCTEN

IIpu3Hak nepneHIuKyJIIpHOCTH INIOCKOCTEM;
TeopeMa O IPSAMOM NIEPECEUEHU IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIPHBIX TPETHEHN
IIJIOCKOCTH

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS], CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NpPsMOYTrOJIBHOTO
napajiesIenuIes1a v CIeJCTBUE U3 Heé

71

72

CTCpCOMeTpI/I‘-ICCKI/Ie U NPpUKIIaAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPsAMBIX U IIIIOCKOCTH

HOBTOpCHI/ICI CKPCIIMBAIOIIHECS ITPAMBIC,
apaJiICJIbHBIC MJIOCKOCTH B CTAHAAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE

3 MEX/1y CKPELMBAIOIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHMe OT TOYKH 10 TNIOCKOCTH,
paccTosiHuE OT IPSIMOM A0 INIOCKOCTH
Brrunciienue pacCTosTHUN MEXITY

75 CKPEILMBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU
TpéxrpaHHblid yroyi, HEpaBeHCTBa IS

76 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIila

77 DneMeHTHl CheprUIecKoil reOMETPUH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

78 KonrtponbHas padora "Yrisl u paccTostHUS"

79 CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK U
€ro 3J1eMeHTHI"

80 [Inpamna. Buael nupamun. [IpaBunpHas
nupamua

81 ITpusma. [IpsimMast n HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

82 [IpsiMoit napainenenunen, NpsMOyroJIbHbINA
napajuienenumnesa, Kyo

83 Brinyxiible MHOrOrpanHuku. Teopema
Ditnepa

84 Brinyxkiible MHOrOrpanHuku. Teopema




Olinepa. [IpaBunpHbIE U OTyNIpaBUIbHBIE
MHOTOTPaHHUKHU
85 KontponsHas pabora "MHororpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1mo 6a31/1c3vl TPEX 1
BEKTOPOB, HE JISKAIIUX B OJHOHN IIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mex.y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o00611eHre U cucTeMaTu3alus 3HaHU! 1
100 WroroBas koHTpoJsibHas paboTa 1
101 Hrorosast koHTpoapHAs paboTa 1
102 O06o001IeHre U cucTeMaTH3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
uudposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [ToBTOpenue Temul "KoopuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue tems! "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounsseneHne 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTHYECKHE METOIBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMA B MHOTOTpaHHHKaX
12 dopmysa pacCTOSIHUS OT TOUKH 10 1




IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUM OT TOYKH 10
IJIOCKOCTH B IIPABUJIBHOW MUPAMU/JIE

15 KonTtponpHas padora "AHanurudeckas
reoMerpust”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MIJIOCKOCTH, TIEPECeUEHUs IPSMBIX U
IJIOCKOCTEM

19 [TapannenbHble NpsMbIE U IIIIOCKOCTH:
napajuieIbHbIe CeUeHUs

20 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapamiensHbIe TPSIMBIE U TFTIOCKOCTH: YTJIbI
MEXYy CKPEIUBAIOIINMUCS TTPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

99 CTaHJapTHbBIE NAPhl MEPIEHIUKYIISPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOTPAaHHUKOB

93 [lepnienquKyAsipHBIE IPSMBIE U TIOCKOCTHU:
TeopeMa O TpeX MepneHaUKYIsIpax

24 [lepnenauKyIsIpHBIE TPSIMBIE U TNTIOCKOCTH:
BBIYHCIICHHS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TUIONIAAM MHOTOYTOJIEHUKOB,




(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEeHUS
noooust

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100U

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100U

30

KonTtponsnast padora "[loBTOpenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6BéM Tena. OObEM MPSIMOYTOJIBHOTO
napaJuleenuneaa

3agauum 00 yABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeomeTpuyeckre 3a/1auu, CBI3aHHbIC C
00BEMOM MPSMOYTOJIBHOTO
napaJenenuneaa

34

35

[Ipuknagubie 3aa9u, CBsI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBEHOTO
napasuiesenumneia

O06BEM npsMOi IPU3MBI




CrepeoMeTpHUueCcKre 3aJJa4i, CBA3aHHBIE C

36 BbIUUCIIEHEM 00BEMOB IPSIMOM MTPU3MBbI

37 [Ipuxiagnaelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM
IIPSAMOM TIPU3MBI
Beruucnenue 00bEMOB Tell € TOMOILBIO

38 onpenenéHHoro uaterpaiga. Oobém
HaKJIOHHOH NMPU3MBbI
Beruucnenue 00bEMOB Tell € TOMOILBIO

39 onpeaenéHHoro unrerpaia. O6bpém
HUPaMUIbI

40 dopmyna 06péMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 dopmyina 06béMa nupamuibl. OTHOIIEHHUE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

4 CrepeomeTpHUyeCcKHe 3a/1a4H, CBSI3aHHbIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHuuecKre 3aJJauu, CBI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI

44 Ten", CBA3aHHLIC C 00HEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM HPAMHU/IBI

16 [Tpumenenue o0bEMOB. Borunicnenue
PacCTOSHUA 70 IIIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOTOTpaHHHKA"

48 [nnuaapuyeckasi MOBEPXHOCTb,




00pa3yromue HUJIMHIPUIECKOM
MOBEPXHOCTHU

Munmuaap. [psamoi KpyroBon HUIUHAP.

49 [Imomane MOBEpXHOCTH LUAIUHIAPA

50 Konunueckasi moBepXHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTH. KoHyc

51 Ceuenue KoHyca IJIOCKOCTBIO,
napauieIbHOM IJIOCKOCTH OCHOBaHUS

59 VYceuénnblil koHyc. M300pakeHne KOHYCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOIM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeomeTpuuecKue 3a1a4u Ha

55 JIOKa3aTeILCTBO U BLIUHCIICHHE,
MOCTPOECHHUEM CEUEHUN MIMH]pPA, KOHYCa
CrepeoMeTrpuueckue 3ajaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHHUEM CEUEHUN UIMH]pPA, KOHYyCa

57 [TpuknanHble 3aauu, CBA3aHHBIE C
WIMHAPOM

58 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
IVTAHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u

n300pakeHue mapa




61

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua n
n300pakeHHE 1mapa

62

63

Ypasnaenue chepsl. [Lnomans chepst u eé
yacreu

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO M BEIYUCIICHHE, CBI3aHHBIC
€O cdepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIOCKOCTHIO

65

CrepeomeTpuuecKue 3a1a4u Ha
JOKa3aTCJIbCTBO U BBIYMCIICHUEC, CBA3aHHBIC
€O cepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIOCKOCTHIO

66

67

68

[Ipukianueie 3aqa4n, CBsi3aHHBIE CO cPepoit
U II1apOM

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaH/IapTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUS U
MHOT'OT'PaHHUKOB

69

3amauu o Teme "Tena u MOBEPXHOCTH
BpaieHus"

70

71

3anaun o teme "Tena U MOBEPXHOCTH
BpanieHus"

KonTtponbHas padora "Tena 1 moBEpXHOCTH
BpaiueHus"

72

O06Beém munuHapa. Teopema 06 00bEME




MMpAMOIro HUujiInHApa

73

74

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

[Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH
KOHYyca

75

CrepeoMeTpHUueCcKre 3a]Ja4i, CBA3aHHBIE C
BBIUMCIICHHEM 00BEMOB IMIIMHPA, KOHYCa

76

77

78

79

80

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 1
TJIOIA U TTOBEPXHOCTEH Te"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHuecKUe 3a]]a41, CBSA3aHHBIE C
BBIYUCIICHHEM 00BEMOB 111apa, MApOBOTO
CerMEHTa U IMAapOBOI0 CEKTOPa

[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomaapio ceprl. COOTHOIICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MOJOOHBIX TEN

[TonoGHBIE TETa B IPOCTPAHCTBE.
H3meHnenue o0bEMa npu moJ00uu.
CrepeomeTpHuecKHe 3a/1aui, CBSI3aHHbIE C
BBIUKCIICHHEM 00BEMOB Tel U IUIOMIAeH
MTOBEPXHOCTEN

KonTponsHas padora "[1nomaau
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TeT"

81

JBuxenus npoctpancTsa. OToOpaskeHusl.
JBmwxenus u paBeHCcTBO (huryp. OOmme




CBOMCTBA JIBMKEHUI

82

83

Buapl nBrkeHuniA: mapajuiebHbIA EPEHOC,
LEHTpaJIbHasi CHMMETpPHS, 3epKaibHAs
CUMMETpPHSs1, TOBOPOT BOKPYT MPSAMOit

[IpeoOpazoBanus noxoowus. [Ipsmas u chepa
Ditnepa

84

FGOMeTpI/IquKI/Ie 3aa4u Ha IPUMCHCHUC
JABHKCHUA

85

86

87

88

KonTponsHas padora "BekTops! B
npocTtpascTae”

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTo0B Kypca reomerpuu 10—11 knaccos,
cucremaTtusanus 3Hanuii: "lIlapamiensHoCTh
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHcTBe"

O6o06matomee moBropeHue 11 moHATHI 1
MeTOJ0B Kypca reomerpun 10—11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
CUCTEMAaTH3alysl 3HaHui: "BekTopsl B
npocTpaHcTae”

89

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTOJI0B Kypca reometpuu 10-11 kmaccos,
cucTeMaTu3anys 3Hanuii: "Oo0bem
MHOTOTrpaHHHKaA"

90

O6o06matomee moBTopenue 11 mouHsTHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,




cucreMaTu3anys 3Hanuii: "Oo0bem
MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHsTHi U
MeTon0B Kypca reomerpun 10-11 knaccos,

o1 cucreMaru3aius 3Hanuit: "[lnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"
O6o06matomee moBropeHue 11 moHsaTH 1

92 MeTOoJ10B Kypca reomerpun 10—11 knaccos,
cucreMaruzanus 3Hanuit: "[lnomann
MOBEPXHOCTH U 00BEMBI KPYTIIBIX T

93 HroroBast KoHTpoIbHAs paboTa

94 Wrorosas koHTposibHasA paboTa

95 IToBTOpEHHME, 0000IIICHUE 1

cUCTeMaTHU3alus 3HaAaHUN
Uctopus pa3BUTHS CTEPEOMETPUU KaK

96 HayKH U €€ poJib B pa3BUTUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUM KaK
97 HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
98 HAYKHU U €€ pOJib B pa3BUTHUN COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUH KaK
99 HAYKH{ ¥ €€ pOJIb B pPa3BUTHUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUIH

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK

100
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX




HHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUH KaK

101 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHHA
Hcropus pa3BUTHS CTEPEOMETPUU KaK

102 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102







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

Martemaruka: anreOpa 1 Hagajia MaTeMaTHYECKOTO aHAIIN3a, TeOMETPHSI.
['eomeTpus. 10 — 11 kmaccrl: yueb.a1sa o01ieo0pa3oBaT. opraHu3aiiyii: 0a30BbIi U
yray6:n. yposuu /[ JI.C. Aranacsan, B.®. byrysos, C.b. Kagomies u ap.]. — 8-¢

u3a. — M. : [Ipocsemenue, 2020. — 255 c. : wi. — (MI'Y — mikone).

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1. 'eometpus. [Iporpammer 06111€00pazoBaTebHbIX YupexaeHuid. 10-11 kmacchl.
/ Coct. T.A.Bypmuctpoa. M.: IIpocsemienue, 2018. — 96 c¢. ['ocynapcTBeHHBII
CTaHJIaPT OCHOBHOT'O OOIIIEro 00pa3oBaHus 10 MaTeMaTHke. (cTp.26-38)

2. MatemaTtuka: anrebpa u Hayaia MaTeMaTHUYeCKOTO aHAIN3a, TEOMETPHSL.
['eometpusi. 10 — 11 xmaccsl: yue0.u1st 0011eo0pa3zoBaT. opraHu3aiuii: 6a30BbIi U
yrayou. ypoBuu /[ JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiies u np.]. — 8-¢
u3a. — M. : IIpocsemenue, 2020. — 255 c. : wir. — (MI'Y — mikore).

3. Maremaruka: anre0pa ¥ Ha4yaja MaTeMaTHIECKOTO aHajIn3a, TeOMETPHSI.
['eometpusi. 10 — 11 knaccsl: yueb.ai1 o61ieo0pa3oBaT. opraHu3aiuii: 0a30BbIi 1
yriyou. ypoBuu /[ JI.C. AtanacsiH, B.®. byry3os, C.b. Kagomies u np.]. — 8-e
u3g. — M. : [IpocBemenue, 2020. — 255 ¢. : uin. — (MI'Y — mkose).

4. AnterHoB [1.W. I'eometpus. Tectel. 10-11 ki1.: YuebHO-MeTOA.TOCOOME. — 5-€

u3., crepeoturt. — M.: JIpoda, 2001. — 80 c.



5. 'eomeTtpus «moypounsbie miaans 7-11 kiaacest o yueonuky JI.C. Aranacsana
6. dynuuuey, FO.I1. KonTpoasabie paboThl o reometpuu: 10 kimacc: K
yueOHuky JI.C. Atanacsn, B.®. byry3osa, C.b. Kanomuesa u np. «I'eomerpus,
10-11» / FO.I1. dynuuusin, B.JI. Kponrays. — 2-e u3zz. crepeotu. — M.:
N3natenbcTBO «OK3aMen», 2009. — 62, [2] c.

7.3uB b. I'. lunaktrueckue matepuansl mo reometpun 1uist 10 knacca/ b. I'. 3uB
— 10-e u3a. — M.: [Ipocsemenne, 2009. — 159 c. — 10-e u3n. — M.: IIpocBemenue,
1997. — 144 c.

8. 3uB b. I'. ['eomeTpusi: quaakT. maTepuaisl mo reomerpuu Ay 11 kmacca/ b. T

3uB — 10-e uzn. — M.: IIpocsemenue, 2008. — 128

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

1. http://www.prosv.ru/umk/5-9

2. http://zhohov.info

3. http://fipi.ru

4. alexlarin.net - [Toagroroska k EI'D nmo maremaruke.
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