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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 MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEUIHOTO MPO(ECCUOHAIBHOTIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

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

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«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
HECTaHJapTHbHIE CIOCOOBI pELIECHUS 33/1a4;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4YaronMxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIUHUSAMU y4eOHOTO Kypca «l'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 TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
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 MHOKECTBEHHbIE 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 mpeamera «MaTteMaTukay;

MOATOTOBUTh OOYYAIOMIMXCA K TPOJOIKEHUIO H3YyYEHUS MATeMAaTUKU 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 yvaca (3 yaca B Hegenmo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLICIBHOCTD TPEX NPSIMBIX, IAPAIICIIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyiesbHOW MPOEKUHUH. YTJbl C COHANMPABIEHHBIMU CTOPOHAMHM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD NPSIMOM U IUIOCKOCTH: IEPIICHIUKYJIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 NJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, IBYTPaHHBIN
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 MHOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnast Teopema Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpadap, KyO. IlpencraBieHne o NpaBUIBHBIXMHOTOIPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMUW, TeopeMa O OOKOBOM NOBEPXHOCTH HPSIMOM IPU3MBIL
[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
napajuielenuneaa, CUMMETPHsS NPaBWIbHBIX MPU3M, CHMMETPUS MPABUIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalspHOE MPOU3BEIIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiienienumneaa U cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U1 KoHyca. O0BEM 11apa U mMapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockocThio. [IoHsATHE MHOrOrpaHHuKa,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
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 BEKTOPHOrO YyMHOXEHUA. [IpsiMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OTtoOpakeHus. [IBWKeHUS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJIOTHSX, 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 YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IM4YHbIX BUJIOB HCKYCCTBA;

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 (u3uuecKass aKTUBHOCTbh), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuuHbiM  cepaM  MPOPECCUOHAIBHONW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJOTUUECKUX MPo0JieM, OpUeHTAIUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPEOOpPa3OBBIBATH  CYXKACHUSA:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALINIO, 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 uccienoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBAaHUS, 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 JeUUUTH 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(GOPMALIMIO, MPEACTABIATh €€ B Pa3M4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BbICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIO0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PELICHHs 3a/1a4H, BEIOMPATh CIIOCO0 pelIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXKIaTb NPOLECC U pe3ysbTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIEeHUH 33724 ¥ IPOBEACHUU MATEMAaTUUECKUX PACCYXKICHUN;

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 IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHHUKOB (MpU3Ma,
nupamMua, MPSMOYTOIBHBIN MapajuieNenumne, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINIOJIHATH napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA IJIOCKOCTh, BBIMOIHATH MU300pakeHUs: QPUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMua), FCOMETPUUYECKUX TEJ ¢ TpUMEHEHUuEM (HOopMyIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OChb W IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHUMMETPUHU
durypes;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e  BBINIOJHATHACHCTBUASIHAIBEKTOPAMH;

e pemaTrh 33JaYyd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAaXO0XJICHUE T€OMETPUUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUYECKUX 3a/a4 MMOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJII0KHOCTH;

e TPUMEHSATH NPOCTEUIIHNE MPOrPAMMHBIE CPEACTBA U  AICKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHATH TMOJIYyYCHHBIE 3HAHWUA HAa MNPAKTHUKE: CPaBHUBATHL U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOJIB30BAHUEM IE€OMETPUUYECKHUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHATHSAMH, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tela BpaileHus (LMWIUHAP, KOHyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpalleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

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 COOTHOIICHHS 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;
BBITIOJIHATHOIIEPALIUMHABEKTOPAMHU;

3a]1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJMHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
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 JIBUKEHHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUSI MHOTOTPAHHUKOB M TEJ BPAIllCHUs: CEYEHUs LIMIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATbI €OMETPUUECKUEYTBEPIKICHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHUN 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 CUTYAI[UHU, IPUMEHATh U3YYEHHbIC
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 anreOpbl, pemaTh NPaKTUYECKHUE 3aJaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
N HanvenoBanuepas1e10s KosnuecTBouyacon JJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl (1ippopric)
o0pa3oBaTebHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnionoxxenue 6 1
IPSMBIX B TIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
IUTOCKOCTEH B MIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn. NPSIMBIX o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYriel U paccTOssHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
3 [ToBTOpEHwue, 0606H16Hlile u 5 5
CHCTEeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME




11 KJIACC

N HanvenoBanuepasie1os 1 KoaunuyecTBoyacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaMTHYECKASITEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606meH1/vle u 15 1
CUCTEMAaTH3AIMsI 3HAHHHA
3 O0BEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEHwUe, O606HI€HI§G U 17 5
CUCTEMAaTH3AIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I1O0 102 8 0
[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne KosnunuyecrBouacos
Jaranzyude
n/  Temaypoka Bce  Konrpoabubiepa st
1 ro 00TBI
OcHoBHbIE NpaBUIIa U300paXKEeHUs Ha
1 PHUCYHKE IIJIOCKOCTH, MapaJlJIeIIbHbIX 1 4.0
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
5 [ToHsATHS cTEpeoMEeTpHH: TOUKA, 1
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TonsaTus: nepecekaromuecs
3 IUIOCKOCTH, NTepeCeKaroLIrecs npsamas 1
U TJIOCKOCTb; MOJIYTIPOCTPAHCTBO
[TonsaTnsa: nepecekarommecs
4 IUIOCKOCTH, IIepeceKaroImuecs npsamas 1 11.09
U TIOCKOCTb; MOJIYIIPOCTPAHCTBO
MHororpaHHuKu, U300pakeHue
5 MPOCTEUIINX MPOCTPAHCTBEHHBIX 1
uryp
MHororpaHHUKH, H300pakKeHne
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX 1
uryp
7 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE 1 18.09
CIIEICTBUS U3 HUX
3 AKCHOMBI CTEPEOMETPHH U TIEPBBIC 1
CIIEICTBUS M3 HUX
CriocoObl 3a1aHusI IPSIMBIX U
9 TUTOCKOCTEH B MMPOCTPAHCTBE. 1
O0603HauEHUATIPSIMBIX U MIIIOCKOCTEHN
N300pakeHne ceueHuil mupaMupl,
10 . 1 25.09
KOTOpBIE MPOXOIAT Yepe3 ux péopa.
11 N300paxenune ceyeHnil mupamMuibl, 1
KOTOpBIE MPOXOAT Yepe3 ux péopa.
12 N306paxenue ceuenuii kyoa, 1
KOTOpBIE TPOXOJIAT uepe3 ux peodpa.
13 N300paskeHne ceueHnil mpu3Msbl, 1 210
KOTOpBIE MPOXOAT Yepe3 ux péopa. '
14 Mertopa cnenoB Ui HOCTPOSHUS 1

ceueHnu




15

Merop ciae10B ATl TOCTPOCHUS
ceueHuil. CBoICTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

16

17

Mertopa cienoB /Ui HOCTPOSHUS
ceueHuii. CBoICTBa nepecevyeHuit
IPSIMBIX U IJIOCKOCTEMN

[Toctpoenue ceyeHuit B mupamu/ie mo
TpéM TOUKaM Ha péOpax.

9.10

18

ITocTpoeHue ceueHuli B mUpaMuIe 1o
TpéM TOYKaM Ha pEOpax.

19

20

[Toctpoenue ceuenuii B kyode 1o Tpém
TOYKaM Ha péOpax.

[Toctpoenue ceuenuii BKyoe 1mo Tpém
TOYKaM Ha pEopax.

16.10

21

[ToBTOpenue mnanumerpun: Teopema
O IPOHNOPHHUOHAIIBHBIX OTPE3KaAX.
[TonobueTpeyroapHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B cCUCHUIX HA
BBIHOCHBIX YEPTEkKaX.
UcropusipazBUTHATUIAHUMETPUH U
CTEPEOMETPUU

23.10

23

24

25

26

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnonokeHue npsMbIx B
npoctpancTse. CKpenBaronyecs
npsmele. [Ipu3naku
CKPELIUBAIOIINXCS MPSMBIX.

[Ipu3Haky CKpeIMBarOIINXCS
npsmbIx. [lapannensHble npsMble B
IIPOCTPAHCTBE

[TapamrensHOCTB TPEX NPSIMBIX.

Teopema o Tpéx mapayesnbHbIX
MPSMBIX.

7.11

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajieIbHOTO
IIPOEKTUPOBAHMUA.

28

29

[enTpanbsHas npoekuus. YToui ¢
COHAITPaBJICHHBIMU CTOPOHAMH.
YronMexaynpsMbIMA

3amayn Ha NOKA3aTEILCTBO U

13.11




UCCIIEIOBAaHNE, CBSI3aHHBIE C
Pacros0KEHUEM NPSMBIX B
IIPOCTPAHCTBE

30

31

32

33

[TapannensHOCTh NPSIMON U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
Y CBOMCTBA MApaJUIEIbHOCTH IIPSIMOU
U IUIOCKOCTH.

I'eomerpuueckue 3agaun Ha
BBIUUCIICHHUE U J10KA3aTeJIbCTBO,
CBSI3aHHBIE C IAPAJLIEIIBHOCTBIO
IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASAIIETO
yepe3 JAHHYIO NPSAMYIO0 Ha YEpPTEexXeE U
MapaJIIETBHOIO IPYTrOM MPSIMO

CaoiicTBanapauienenuneaa u
MIPU3MBI

20.11

34

[TapannensHbie muockoctu. [pusnaku
NapajuIeIbHOCTU JBYX IJIOCKOCTEH

27.11

35

36

[Ipu3Haku napamienbHOCTH ABYX
IIJIOCKOCTEH.

CBoiicTBa napamienbHbIX
IIJIOCKOCTEM.

37

38

39

CaoiicTBa napamienbHbIX
IIJIOCKOCTEM.

IToBropenue: Teopema ITugaropa Ha
IJIOCKOCTH

IToBTOpEHME:
TPUTOHOMETPUSAIIPAMOYTOJIBHOTOTPEY
rOJIbHUKA

4.12

40

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napajulesIenunena

11.12

41

42

Brruncnenue IMH OTpe3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuIeIIeTINIIe e
IlepnieH IUKYIAPHOCTD NPSMOM U
IIJIOCKOCTH.

43

44

[Ipu3Hak nepneHauKyJISpHOCTH
MPSIMOM U TUNIOCKOCTH
[Ipu3Hak nepneHauKyJISpHOCTH
IIPSIMOM U TNIOCKOCTH

18.12




[ImockoCTH U EPIIEHIUKYIIAPHBIE UM

4 IIpsIMbIE B MHOTOTpaHHHUKAX
46 [InockocTy ¥ NepneHAUKYISPHBIE UM 25 12
IIPsIMBbIE B MHOTOTPaHHHUKAX
[lepnieHIuKynsp U HAKJIOHHAS.
47 [TocTpoenue neprneHuKynapa u3
TOYKH HA MPSIMYIO
[lepnieHIuKynsAp U HAKIOHHAS.
48 [TocTpoenue neprneHIuKysapa u3
TOUKH Ha IPSIMYIO
49 TeopeMma 0 TpEX NepHeHANKYIIApax 9.01
(npsimast ¥ oGpaTHas) '
50 Teopema o TpEX NMepreHaAuKyIIpax
(npsimast 1 oOpaTHas)
51 YronmexayCKpemBarOIUMHUCS
PSIMBIMU
[Touck neprneHauKyISPHBIX MPSAMBIX C
52 IIOMOIIBIO ITEPIIEHIUKYIISIPHBIX 15.01
IIJIOCKOCTEN
53 OpTOroHaJIbHOENIPOEKTUPOBAHUE
[Toctpoenue ceuenunii kyoa, MpU3MBlI,
o4 MIPaBUJILHON TUPAMUJIBI C IOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyba, MpU3MBlI,
55 MPaBWJIbHON MUPaMUAbI C TIOMOIIBIO 22.01
OpPTOTOHAJILHOM MPOEKIINH
56 CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[Ipu3Hak nepneHuKyJIIpHOCTH
57 IIPSIMON U TUIOCKOCTH KaK CIIEZICTBHE
CUMMETpUU
58 HpaBI/IHLHIiIe MHOTrOrpaHHuku. Pacuér 29 01
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH
59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 MIIOCKOCTH
CrniocoObl OMyCTUTH
60 NEPIEHIUKYIIAPBl: CHMMETPHS, CIBUT
TOYKH I10 NapauIeIbHON IIPSAMOM
61 CrBur 1o HenapayIeIbHOU MPSMOH, 5 00
U3MEHEHUE PACCTOSIHUN
62 Kontponbnas padota "B3anmuoe




63

64

PacCIIONIOKEHUE MPSIMBIX U IIIOCKOCTEN
B IIpocTpaHcTBe"”

[ToBTOpEHME: TPUTOHOMETPHS B
[IPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB
[ToBTOpEHME: YrOa MEXKIY

CKPEILMBAIOIINMUCS IPSIMBIMU B
MIPOCTPAHCTBE

12.02

65

I'eomeTpuueckue MeToabl
BBIYMCIICHHS YTJIa MKy IPSIMBIMH B
MHOTOTpaHHUKAX

66

67

68

JIByrpannsblii yroia. CBoiicTBO
JIMHEHHBIX YIJIOB IBYTPAHHOTO yIiia

[IepnenquKynsApHbIE IIIOCKOCTH.
CBolicTBa B3aMMHO
MIEPIEHIUKYISIPHBIX TUIOCKOCTEN

[Ipu3Hak u cBOMCTBO
MEePIEeHIUKYIIPHOCTHU TUIOCKOCTEH.

19.02

69

[IpssMOyTONBHBIN MTapauIeIeIuIIe;
Ky0; U3MEpEHUs, CBOMCTBa
IPSIMOYTOJIBHOTO ITapaJuIeIIeIUIe1a

70

71

72

73

Teopema o nuaroHaiu
MPAMOYTOJIBHOTO MapajulesienuIieia u
CJICJICTBHE U3 HEE

CTGpCOMeTpI/IquKHe " NPUKIIaJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
IIIIOCKOCTH

HOBTOpeHI/IeI CKpCHIUBAOIHECA
MpAMBIC, ITAPAJUICIIBHBIC IINIOCKOCTHU B
CTaAaHAAPTHBIX MHOTOI'paHHUKAaX

Paccrosinne mexny

CKpCHINBAOIIUMUCH TIPAMBIMU B
MPOCTBIX CUTYyaUIAX

26.02

4.03

74

75

76

PaccrosiHre OT TOUKH 110 TNIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TNIOCKOCTH

Beluncienue paccTosSHUN MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHANKYIISIPHON
IJIOCKOCTH

Tpéxrpannsiii yron. Teopema

11.038




[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa

DneMeHTHI ChEePUIECKON TreOMETPHH:

77 1
reojie3nYecKue JIMHUU Ha 3emiie
78 KonrponsHast padora "Yrisl u 1
paccrosaHus"
79 ?I/ICTGM&TI/IS&L[I/I}I 3HAHUH ) 1 18.03
MHOTOrpaHHHK U €T0 3JeMEHTHI
80 [Mupamuna. Buasl nupamu. 1
[IpaBuibHas nupamuia
81 IIpusma. IIpsAmas u HaKIOHHAs 1
npu3Msl. [IpaBunbHasnpuzma
[IpssMo#t napayenenunen,
82 MIPSIMOYTOJIBHBIN MapajieNenuIie], 1 3.04
KyO
83 BrInyKJIbIeMHOTOTpaHHUKH. 1
Teopemadiinepa
84 [TpaBuIiIbHBIE U MTONYTIPABUIIBLHBIC 1
MHOTOTPaHHUKHU
85 'IfOHTpoanas{pa&?'Ta 1 8.04
MHororpanHuku
86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE
87 CymMmaBeKTOpOB 1
88 PazHOCTBEBEKTOPOB 1 15.04
89 [IpaBunonapasuienenunena 1
90 YMHOKEHNE BEKTOPAHAYHCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIKAIUX B OJTHOU 1 15.04
TUIOCKOCTH
92 CKaJIIpHOCTIPOU3BEICHNC 1
93 Brruucnenue yria Mex1y BEKTOpaMu 1
B IIPOCTPAHCTBE
94 [Ipocreimmesanaun ¢ BEKTOpamMu 1 22.04
95 Brruucnenne koopauHaT BEKTOpA.
96 Boluucnenue anmMHbI BEKTOpA. 1
97 Brrauciienue paccTostHAS MEXTY 1 6.05
TOYKaAMHU.
98 Oo6o06uenue u 1

cucTeMaTHU3alusI3HaHUH




99

100

O0600111EHE U

cUCTEMAaTH3alUA3HAHUN

HroroBasikoHTponbHaspadboTa

13.05

101

O06006111EHE U

cUCTEMAaTH3alUA3HAHUN

102

O0600111EHE U

cUCTEMAaTH3alUA3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11 kaacc

102

20.05

Tema ypoka

KoanuyecTBO 4acoB

Bce
ro

Kourtpousb
HbIe
padoThI

IIpakTHyec
KHe
padoTbI

Jlara
HU3y4eH
us

DJIEeKTPOHHBI
e uupposbIe

o0pa3oBarteib
HbIe pecypchl

[ToBTOpeHune
TEMBI
"Koopaunatsl
BEKTOpPA Ha
IUIOCKOCTH U B
npocTpaHcTse”

IToBTOpEeHune
TEMBI
"CxkanspHoe
[IPOU3BEICHUE
BEKTOPOB"

IToBTOpEeHune
TEMBI
"Boruucnenue
yriia Mexay
BEKTOpaMH B
npocTpaHcTee"

IToBTOpEeHUNE
TEMBI
"VpaBHEeHUE
IPSIMOH,
MIPOXOSIIEH
yepes JBe
TOYKH"

YpaBHeHue




TUIOCKOCTH,
HOpMaJIb,
ypaBHEHHE
IUIOCKOCTH B
OTpe3Kax

YpaBHeHue
IUIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IUIOCKOCTH B
OTpe3Kax

Bekropnoe
IIPOU3BENICHUE

JInHeHbIe
HEpPaBEHCTBA,
JIMHEIHOE
MIPOrPAMMUPOB
aHue

JInHelHbIe
HEpPAaBEHCTBA,
JIMHEIHOE
MIpOrpaMMHUpPOB
aHue

10

AHanuTH4YeCKH
€ METObI
pacuéra yrina
MEXIY
psIMBIMU B
MHOTOIPaHHHUKA
X

11

AHanuTnyecku
€ MCTOBI
pacuéra yria
MEXIY
IIOCKOCTSIMU B
MHOTOT'PaHHHUKA
X

12

dopmyna
pPacCTOSIHUSA OT
TOYKH 10
IIJIOCKOCTH B
KOOpAMHATAX




13

Haxoxnenne
paccTosIHUM OT
TOYKH J10
IIJIOCKOCTH B
Kyoe

14

Haxoxnenne
paccTosIHUM OT
TOYKH 10
IIJIOCKOCTH B
MPaBUIbHOMN
nupamue

15

Kontponbnas
pabora
"AHanuTHYeCcKa
st reoMeTpus”

16

Ceuenus
MHOTOTPaHHUK
OB:
CTaHIapPTHBIC
MHOTOTPaHHHUK
u

17

Ceuenuns
MHOTOTPaHHUK
OB: METOJI
CJICIOB

18

Ceuenus
MHOTOTPAaHHUK
OB:
CTaHJIapTHbIE
MJIOCKOCTH,
MepeCceUCHUS
MIPSIMBIX U
IUIOCKOCTE

19

[TapamiensHbie
psIMBIE U
IUIOCKOCTH:
napaJuleIIbHbIC
ce4yeHus

20

[TapamiensHbie
psIMBIE U
IIJIOCKOCTH:
pacyér




OTHOIIEHUH

21

[TapannenbHbie
npsiMble U
IUIOCKOCTH:
YTJIbI MEXTY
CKPEIIMBAIOIIN
MUCS IPSMBIMU

22

[Tepnienaukyss
pHBIE TIPSIMbIE U
IIOCKOCTH:
CTaHJapTHbHIC
napsbl
NEPICHIUKYIIAP
HBIX
IUIOCKOCTEH U
MIPSMBIX,
CUMMETPUU
MHOTOTPaHHUK
OB

23

Ilepnienaukymns
pHBIE TIPSIMbIC U
IUIOCKOCTH:
TEOpEMA O TPEX
MIEPIICHIUKYIISIP
ax

24

[Tepnenqukyns
PHBIE IIpsSMBIE U
IUIOCKOCTH:
BBIYMCIICHUS
JUIMH B
MHOT'OI'PaHHHKA
X

25

IToBTOpEHME:
iouian
MHOT'OYTOJIbHUK
0B, (hopMyJIBI
JUJIS TUIOIIAeH,
COOOpaKeHUs
mogoous

26

IToBTOpeHue:
IO AU
MHOT'OYT'OJIbHUK




0B, (hOpMyITBI
JUIS TITOIIAJICH,
COOOpaKeHU s
monoous

27

IToBTOpeHue:
TUIOMIAIN
MHOTOYTOJIbHUK
0B, GOPMYJIBI
JUTS TUIOIIAJICH,
COOOpaKeHHS
monoous

28

Inomanu
CEeUYCHU I
MHOTOTPaHHUK
OB: TIOIIATU
MMOBEPXHOCTEH,
paspes3aHus Ha
4acTH,
COOOpaKeHUS
no1ooust

29

ITnomanmu
CeUCHHI
MHOTOTPaHHUK
OB: IIJIOIIAIN
MMOBEPXHOCTEM,
pa3pe3aHus Ha
YacTH,
COO0pakeHUs
o g00us

30

KonTponbHas
pabota
"IloBTOpEHuUeE:
MHOTOT'PaHHHUK
Y, CEUCHUS
MHOTOTPaHHHK

n

OB

31

O0BéM Tena.
O0BeM
HPSMOYTOJIBHOT
0
napaJieieume

na




32

3anaun 00
yIIBOCHHH KyOa,
0 KBaJiparype
Ky0a; o
TPUCEKIIUU
yria

33

Crepeomerpuue
CKHeE 3aJa4H,
CBSI3aHHEBIC C
00BEMOM
PSIMOYTOJIBHOT
0
napajuIeIIeIuIe
Ja

34

[Tpuknagueie
3a1a4Hu,
CBSI3aHHEBIE C
BBIYHCIICHHEM
00BEMa
MPSMOYTOJIBHOT
o
rapajuiesenuIie
Ia

35

O06béM mpsiMoit
TIPU3MBI

36

CrepeomeTpuue
CKH€ 3a/1a4H,
CBSI3aHHBIE C
BBIYUCIICHHEM
00BEMOB
IPsAMOit
MIPU3MBI

37

IIpuknagHeie
3a/1a4y,
CBSI3aHHBIE C
00BEMOM
IpsIMOi
IIPU3MBI

38

Brranciaenue
00BEMOB TelI C
ITOMOIIIBIO
ONPEAEIEHHOTO




MHTETpaa.
O0BéM
HaKJIOHHOM
MIPU3MBbI

39

Brraucnenne
00BEMOB TEII ¢
IIOMOILBIO
OIPEICNIEHHOTO
HHTETrpa’a.
O0BéM
MUPAMUIBI

40

dopmyina
00BEMa
MAPaMU/IBI.
OTHo1eHHne
00BEMOB
TTUPAMH]T C
00LINM YIJIOM

41

dopmyia
00BEMa
MAPaMU/IBI.
OTHoOIIeHHE
00BEMOB
UpamMu/ C
00LINM YTJIOM

42

CrepeomeTpuue
CKHe€ 3a/1a4H,
CBSI3aHHBIC C
00BEMamMu
HaKJIOHHOM
MIPU3MBI

43

CrepeomeTrpuye
CKHE 3aJ[a4H,
CBSI3aHHBIC C
o0BEMamMu
MTUPAMU/IBI

44

IIpuknagHeie
3a/1a4M MO TEME
"OO0BEMBI TET",
CBSI3aHHBIE C
00BEMOM
HaKJIOHHOM




IIPU3MBI

45

[Ipuknagneie
3aJa41 10 TEME
"O0BEMBI TCNT",
CBSI3aHHBIC C
00BEMOM
TTUPAMHU/TBI

46

[Ipumenenue
00BEMOB.
Brrunciaenue
paccTosiHus 110
IJIOCKOCTH

47

Kontponbnas
pabora "O6bEM
MHOTOTpaHHHKA

48

[unuaapruyeck
ast
MMOBEPXHOCTb,
oOpasyrorue
HUATUHIPUYECK
on
MOBEPXHOCTHU

49

Hunusap.
[Ipssmont
KpyTroBOM
HUAJTUHAP.
[Inomane
ITOBEPXHOCTHU
UUJIUHAPA

50

Konnueckas
MOBEPXHOCTb,
oOpa3yromue
KOHUYECKOM
MMOBEPXHOCTH.
Konyc

51

CeueHnue
KOHYyCa
IJIOCKOCTHIO,
napasieabHON
MJIOCKOCTH
OCHOBaHU




52

Yceu€Hnplit
KOHYC.
N3o06paxkenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB

53

IInomann
OOKOBOM
MMOBEPXHOCTH U
MTOJTHOM
MMOBEPXHOCTHU
KOHYca

54

IInomanns
OOKOBOM
MOBEPXHOCTHU U
ITOJTHOM
MMOBEPXHOCTHU
KOHycCa

55

Crepeomerpuue
CKHE 3aJ]a4i Ha
JI0Ka3aTeNbCTBO
Y BBIYHCIICHHE,
MOCTPOEHUEM
CeYeHU N
HUATUHAPA,
KOHYyca

56

CrepeomeTpuue
CKHe 33aJ]aud Ha
JIOKA3aTeIbCTBO
U BBIYUCIICHUE,
MOCTPOCHUEM
CEUYEHUI
UIHHIPA,
KOHYca

57

[IpuxnanHeie
3a7a4H,
CBSI3aHHBIE C
LWIMHAPOM

58

IIpuknagHeie
3a/1a4u,
CBSI3aHHBIE C
LUIUHAPOM




59

Cdepa u map

60

Ilepeceuenue
cthepsl 1 mapa
C IJIOCKOCTBIO.
Kacanwue mapa
u cepsl
TUIOCKOCTBIO.
Bun n
Hn300pakeHUE
nrapa

61

[Iepeceuenue
cdepsl U 1mapa
C TIOCKOCTHIO.
Kacanue mapa
U chepsl
MJIOCKOCTBIO.
Bunu
n300paxeHue
nrapa

62

YpaBHeHue
chepsl.
ITnomane
cthepsl u eé
yacreu

63

Cummerpus
cdepsl U mapa

64

Crepeomerpuue
CKHeE 33aJ]a4i Ha
JI0Ka3aTelIbCTBO
U BBIYUCIICHHE,
CBSI3aHHBIE CO
chepoii u
mapom,
MOCTPOEHUEM
MX CEYEHUI
MJIOCKOCTBIO

65

CrepeomeTrpuye
CKHe€ 3aJ]aui Ha
JI0Ka3aTeNIbCTBO
U BBIYUCIICHHE,
CBSI3aHHBIE CO
cdepoii u




mapom,
MIOCTPOEHUEM
UX CEUCHUM
IUIOCKOCTBIO

66

[Ipukiagueie
3a/1a4u,
CBSI3aHHBIE CO
cthepoii u
1apom

67

IToBTOpeHue:
OKPYXKHOCTh Ha
IIJIOCKOCTH,
BBIYMCJIEHHS B
OKPY>KHOCTH,
CTaHIapTHBIC
nmonoous

68

Pazmuunnie
KOMOMHAINU
TEJ BpaIllCHHS
51
MHOTOT'PaHHUK
OB

69

3agauu o TeMe
"Tenan
MOBEPXHOCTHU
BparnieHus"

70

3agauu 1o TeMe
"Tenan
MOBEPXHOCTHU
BpauieHus"

71

KonTponbHas
pabota "Tena u
MIOBEPXHOCTHU
BpauieHus"

72

O06béM
WJTHHIpPA.
Teopema 06
00BEMe
psSIMOTO
100200020501\ ok:]

73

Brruucnenne
00BEMOB TeEJI C




MIOMOIIBIO
ONPEAEIEHHOTO
WHTETpaIa.
O0BEM KOHYCA

74

IInomanu
OOKOBOIi 1
MTOJTHOM
MMOBEPXHOCTHU
KOHYyca

75

Crepeomerpuue
CKHE 3aJa4H,
CBSI3aHHBIC C
BBEIYHCIIEHHEM
00BEMOB
LUIHH]IPA,
KOHYycCa

76

[Ipukitagueie
3a/1a4u 10 TEME
"O0BEMBI U
IJI0IIATN
MOBEPXHOCTEH

Tex"

77

O0BéM mapa u
I1apOBOTO
CEeKTOpa.
Teopema 06
00BbéMe mapa.
ITnomane
chepsl.
Crepeomerpuue
CKH€ 3a/1a4H,
CBSI3aHHBIE C
BBIYMCIICHUEM
00BEMOB 11apa,
IapOBOTO
CerMeHTa u
IapOBOTO
CEeKTOpa

78

IIpuknagHele
3a/1a4y 10 TEMeE
"OO0BEMBI TETT",
CBSI3aHHBIE C




00BEMOM 11apa
U ILIOIIAABIO
cdepsl.
CooTHONICHUS
MEXIY
IJIOIIAISIMU
MOBEPXHOCTEH
1 00bEMaMu
MMOTOOHBIX TEI

79

IToxoOuEbIe Tena
B
MIPOCTPAHCTBE.
N3menenne
00Béma npu
IO00MH.
Crepeomerpuue
CKHE€ 3a/1a4H,
CBsI3aHHBIE C
BBIUKCIIEHHEM
00BEMOB TEJ U
ILIOIIAICH
MMOBEPXHOCTEN

80

KonTponbHas
pabota
"ITinomanu
MOBEPXHOCTH H
00BEMBI
KpYyTJbIX Ten"

81

JIBrkeHUd
MPOCTPAHCTBA.
OtobpaxeHusl.
JBroxeHus u
PaBEHCTBO
¢uryp. OGmmue
CBONCTBA
JIBIDKEHUN

82

Bunanr
JIBYKEHUH:
napajuieIbHbII
IIEPEHOC,
LIEHTpaJIbHAas
CUMMeETpHus,
3epKajbHas




CUMMeETpHus,
IOBOPOT
BOKPYT IIPSIMOM

83

[IpeobpazoBanu
S IOJ00u4.
[Ipssmas u
cepa Ditnepa

84

['eomeTpuyecku
€ 3a7]auu Ha
MIPUMEHEHUE
JIBIDKECHUSI

85

KonTponbhas
pabora
"BekTopsl B
npocTtpaHcTae”

86

Oo6o061aroiee
noBtropenue 11
TTOHATHH B
METOJ/IOB Kypca
reomerpun 10—
11 xnaccos,
CHCTEMAaTHU3allH
sl 3HAHUH:
"ITapanmnensHoOC
Th TIPSIMBIX U
TJIOCKOCTEH B
npoctpaHcTae”

87

Ob6o6maroree
noBTopenue 11
MOHATUHN U
METOJIOB Kypca
reomerpun 10—
11 xnaccos,
cUcTeMaTu3aIu
sl 3HAHWUM:
"BekTopsl B
npocTpaHcTae”

88

O06o0Omaroree
noBTtopenue 11
MMOHATHH U
METO/IOB Kypca
reomerpun 10—




11 xnaccos,
cucTeMaTu3anu
sl 3HAHUM:
"BekTopsbl B
npocTtpaHcTse"

89

O6oOmaroree
noBTopenue 11
MMOHATHH U
METOJIOB Kypca
reomerpuu 10—
11 xnaccos,
CcHCTeMaTu3aIu
sl 3HAHUH:
"O0beM

MHOI'OrpaHHHUKa

90

OO06o06maroiee
noBTopenue 11
TTOHATHH U
METOJ/IOB Kypca
reomerpuu 10—
11 xnaccos,
CHCTEMAaTHU3allH
sl BHAHHUH:
"O0beMm

MHOTI'OrpaHHHUKa

91

O06oo6maromee
noBTopenue 11
MMOHATHH U
METOJ/IOB Kypca
reomerpun 10—
11 xnaccos,
CHCTEMAaTHU3alH
s1 BHAHMUH:
"Inomanu
MOBEPXHOCTHU U
00BEMBI
KpyTJbIX Ten"

92

O6oOmaroree
noBTopenue 11
MOHATUH U

METOJ/IOB Kypca




reomerpuu 10—
11 xnaccos,
CHCTEeMAaTU3aIH
sl 3HAaHUH:
"ITnomanu
MMOBEPXHOCTH U
00BEMBI
KpYIJIbIX Ten"

93

Hrorosas
KOHTPOJIbHAS
pabora

94

Hrorosas
KOHTPOJIbHAS
pabora

95

IToBTOpEHME,
00001IEeHNE U
CHCTEMAaTH3allH
s SHAHUM

96

Hcropus
pa3BUTHA
CTEpEOMETPUN
KAaK HayKU U €€
poib B
pa3BUTUN
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus
pa3BUTHUSA
CTEpPEOMETpUN
KaK HayKH U eé
poJib B
pa3BUTUHN
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus
pa3BUTHSA
CTEPEOMETPUN
KAaK HayKU U e€




poJib B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

99

Hcropus
pa3BUTHUSA
CTEpPEOMETPUHN
KaK HayKH U e€
poJIb B
pa3BUTUHU
COBPEMEHHBIX
VHKCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus
pa3BuTHUA
CTEpPEOMETpUN
KaK HayKu U e€
poib B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

101

Hcropus
pa3BUTHUSA
CTEpPEOMETPUU
KakK HayKH U e€
poJib B
pa3BUTUHN
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus
pa3BUTHA
CTEPEOMETPUN
KAaK HayKU U €€
poib B
pa3BUTUN
COBPEMEHHBIX




VHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102 8 0

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.fipi.ru/., http://ps.1september.ru/. , https://math-ege.sdamgia.ru.
https://infourok.ru/prezentacii k urokam matematikiYUHEBHO-
METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



http://www.fipi.ru/
http://ps.1september.ru/
https://math-ege.sdamgia.ru/
https://infourok.ru/prezentacii_k_urokam_matematiki

