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IHHOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBIsieTcss OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o611ero 00pa3zoBaHus, Tak Kak 00eCTIeYMBaET BOSMOKHOCTh U3YUEHUS TUCITUTIINH
€CTeCTBEHHO-HAYYHOW HAIMPABJIICHHOCTH W TPEIMETOB T'YMaHHTapHOTO IHKJIA.
[lockoybKy  JIOTHUECKOE  MBINUICHHE, (opMHUpyeMOoe TMpU  H3yYCHHH
oOydJaronmMMuCs TOHITHIHBIX OCHOB T'€OMETPHH, MPHU JI0KA3aTeIbCTBE TEOPEM U
MOCTPOCHUH IEMOYKH JIOTHUECKHUX YTBEPIKICHUHN MIPU PEIICHUHA TeOMETPUIECKUX
3a/la4y, YMEHHE BBIJABUTaTbh M OMPOBEPTaTh THUMNOTE3bl HEMOCPEICTBEHHO
UCTIOJIL3YIOTCS TIPHU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IHUKJIA, B YaCTHOCTH
bu3nIecKux 3amad.

Lens ocBoeHMs MporpamMMbl yaeOHOTo Kypca «I'eomerpusi» Ha yrinyOJaeHHOM
YPOBHE — pa3BUTHE WHIWBUIAYATbHBIX CIOCOOHOCTEH OOyJaronmxcsi TNpu
M3yYEeHUH TEOMETPHH, KaK COCTABIITIONICH MTpeaAMeTHON obmactn «Maremarrka u
uHpopmaTrka»  depe3  obecrieueHHe BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUS OoJiee TJIyOOKMX TEOMETPHYECKMX 3HAHWM W JICHCTBUH,
crieni(pUIHBIX TEOMETPHUH, M HEOOXOTUMBIX JJIs1 YCTIESIIHOTO PO (heCCHOHATBHOTO
oOpa3oBaHus, CBA3aHHOTO C MCII0JIb30BAHUEM MAaTEeMATHKH.

[lpuoputeTHpIMH 3a/ladaMu Kypca T€OMETPUH Ha YIIyOJEHHOM YPOBHE,
PaCIIMPSIIONMMH ¥ YCUIMBAIOIIMMH KypC 0a30BOTO YPOBHS, SIBJISIIOTCS:

pacuMpeHre MPeACTaBICHUS 0 TEOMETPUH KaK YaCTH MHUPOBOM KyJIbTYPHI U
dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSA3U F'€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopmMupoBaHUE TPENCTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOXHEHUIIINX MaTeMaTHUYECKUX MOJEISX, MO3BOJISIOMUX OIMUCHIBATH U W3Yy4aTh
pasHbIe SIBJICHUS OKPYIKAIOIIETO MUPa, 3HAHUE MOHATUHHOTO arapara mo p a3aeiy
«Ctepeomerpus» yaeOHOTO Kypca reOMeTpHH,

dbopMupoBaHWE  yYMEHHS  BJIaJeTh  OCHOBHBIMH  MOHATUAMH O
MIPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMHU CBOMCTBAMH, 3HAHHUE TEOPEM,
dbopMyn B yMeHHE WX TPUMEHSITh, YMEHHS JOKa3bIBaTh TCOPEMBI M HAXOIHUTh
HECTaHAApTHBIEC CIIOCOOBI PEIICHHUS 3a/1a4;

dbopMupOBaHUE YMEHUS PACTIO3HABATh HA YEPTEkKaX, MOJACIAX U B pealbHOM
MUpE MHOTOTPAaHHWKH W Tela BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKUE
MOJIENH;

dbopmHpoBaHUE MOHUMAHHUS BO3MOYKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS
MaTeMaTUIECKUX Teopwid, (GOpMUPOBAHHEC TMOHWMAHUS POJU AKCHOMATHUKH TIPH
IIPOBEJICHUN PACCYKICHUN;

dbopMuUpOBaHUE YMEHHUS BJIaJETh METOJAMH JI0KAa3aTeNbLCTB U aITOPUTMOB
pelieHusl, yMEHUS WX TMPHUMEHATh, MPOBOJIUThH JIOKa3aTeNbHBIE PACCYKICHUS B
XOJI€ PEIeHUsI CTePEOMETPUYECKUX 3a/1a4 M 33]1a4 C MPAKTUIECKUM COJIePIKAHUEM,
dopMHpoBaHUE TPEACTABICHUS O HEOOXOIUMOCTH JOKAa3aTelbCTB TpHU



000CHOBAHMYU MaTEMATUYECKUX YTBEPKIACHUM U pOJIM aKCUOMATUKHU B MPOBEICHUN
JENYKTUBHBIX PacCyXIICHU;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIUIEKTYyAIbHBIX U TBOPYECKUX
criocoOHocCTel 00yUaroMxcsl, M0O3HAaBaTeIbHO M aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpPECa K U3y4EHUIO T€OMETPUU;

dbopmupoBanue (yHKIMOHATHHOW T'PAMOTHOCTH, PEJICBAHTHOM T'€OMETPUU:
YMEHUSI PACIlO3HaBaTh IMPOSIBICHUS TEOMETPUYECKUX MOHITUHA, OOBEKTOB H
3aKOHOMEPHOCTEN B PEABHBIX KU3HEHHBIX CUTYyalUAX U NPHU U3YyYEHUH APYTHUX
y4eOHBIX TPEIMETOB, TPOSBICHUS 3aBUCUMOCTE M 3aKOHOMEPHOCTEH,
MOJICTIMPOBAHUSl PEAIBHBIX CHUTYyalluil, UCCIEIOBAaHUS TMOCTPOCHHBIX MOJIETEH,
UHTEPIPETAIMU MTOJTy4YE€HHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIep>KaTeIbHBIMU JIMHUAMH yuyeOHOTro Kypca «['eomerpusi» B
10-11 «kmaccax sBusaroTcs: «lIpsiMble M TMJIOCKOCTH B  MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel W  KOOpAWHATHI B
NPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBE.

CdopmymupoBanHoe Bo ®PI'OC COO TpeboBaHUE «yMETh OINEPUPOBATH
NOHSITUSAMI», PEIEBAHTHBIMU T€OMETPUH Ha yriIyOJEHHOM YpOBHE OOYy4eHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COJIepKaTeNIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHME JIOTHUECKMX yMEHUH pacupefensiercs He TOJIbKO II0
CoJiep KaTeNbHbBIM JIMHUSIM, HO U TI0 rogam oO0yudenus. Coaeprxkanue 00pa3oBaHusl,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaraM ocBoeHuss DenepanbHOil paboueii
OpOorpamMMbl, pacupeneNéHHBIM MO ToJaM O0y4YeHHs, CTPYKTypUPOBAHO TaKUM
00pa3zom, 4TOOBI KO BCEM OCHOBHBIM, PUHIIUITHATILHBIM BOTIPOCaM 00yJarorecs
oOpamamMch HEOJHOKPATHO. OTO TO3BOJSIET OpPraHW30BaTh  OBJIAJCHHE
re€OMETPHYEeCKUMHU MOHSITUSMH U HABBIKAMU TI0CJIEI0BATENBLHO U TIOCTYMATENBHO, C
c00JII0/IeHrEM IPHUHIIMTIA IPEEMCTBEHHOCTH, 8 HOBBIC 3HAHUS BKIIIOYATh B OO0
CUCTEMY F€OMETPUUECKHX MPEICTABICHUN 00yUaroNMXCsl, pacIIupsisi U YriryOss
e€, 00pasys MPOYHBIC MHOKECTBEHHBIE CBS3U.

[lepexoa K U3y4EHUIO TEOMETPHH Ha YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3narb ycioBus s auddepeHnuani  00OydeHHs, TOCTPOCHUS
WHAUBUIYaIbHBIX 00pa30BaTeNbHBIX MPOTPAMM, OOECHEUYUTh YIIIyOJNEHHOE
U3YYCHUE T€OMETPUH KaK COCTABJIIIONICH yueOHOTo TipenMeTa « Maremarukay;

MOJATOTOBUTh OOYYaIONMXCSl K TMPOJOJDKCHUIO W3YYEHHS MATEeMAaTUKU C
ya€roM BbIOOpa Oymymied mpodeccun, obecrneunBas MPEEeMCTBEHHOCTh MEKTY
o01mMM 1 TipoheCcCUOHATHHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoautcs 204 waca: B 10 kimacce — 102 gaca (3 gacaB Henenmo), B 11 kimacce — 102
yaca (3 Jyaca B HE/ICIO).



COAEPKXAHUE ObYYEHUA
10 KUJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHATHe 00 akcMOMarH4eckOM TMOCTPOEHHH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3auMHOE pacnonokeHrne NpsIMBIX B IPOCTPAHCTBE: MEPECEKAOIIMECS,
napajuleJibHble W CKpeumBarommecs npsMble. [Ipu3Haku CKpemmBarOmmxcs
npsMbIX. [lapamensHOCTh NPAMBIX U ITIOCKOCTEN B TPOCTPAHCTBE: MTAPATUIEIbHBIC
IIPSIMBIE B IPOCTPAHCTBE, AP AJUIETBHOCTD TPEX MPSAMBIX, TAPALIEILHOCTD IPSMOU
U miockocTu. llapamnensHoe M UEHTpaIbHOE MPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa MHapaIeIbHOIO MNPOEKTHUpOBaHUA. M300pakeHue
¢uryp B napajuieIbHOM NMPOEKUUU. YTJbl C COHANPABIEHHBIMH CTOPOHAMHM, YroJl
MEXIy NPSAMBIMHU B MPOCTpaHCTBE. llapauienbHOCTD IITOCKOCTEN: NTapajUiesbHbIC
IJIOCKOCTH, CBONCTBA [apauIeabHbIX IJIOCKOCTEH. [Ipocreimme
IPOCTPAaHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TETpadJp, MNapalieNenuIe],
MIOCTPOECHUE CEUCHHU.

[lepneHAUKYJIIPHOCTD NMPSIMOM U IIOCKOCTH: IEPIIEHAUKYJIIPHBIC IIPSIMBIE B
IIPOCTPAHCTBE, MNPSMbIE NapaUICIbHBIE W NEPHEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYJSIPHOCTH MPSIMOW M IUIOCKOCTH, TEOpeMa O MpSIMOU
NEPIEHAUKYIAPHO N IJIOCKOCTH. OproroHanbHOE IIPOEKTUPOBAHUE.
[lepnieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHUE
OT TMpsAMOM  JO  IUIOCKOCTH, MpOeKHuss  (Uryppl Ha  IUIOCKOCTb.
[lepneHIUKYJIIPHOCTh  TUIOCKOCTEW: TPU3HAK NEPHEHAUKYISAPHOCTH  JABYX
IIocKocTer. Teopema 0 TpEX NEPICHAUKYISApax.

Yrasl B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOU U INIOCKOCTBIO, JBYTPAHHBIN
YTOJI, IMHENHBIN YTOJI ABYTPAHHOIO yria. TpEXrpaHHbIi U MHOTOI'PAHHBIE YIJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOTOTpaHHOro yria. CBOWCTBA IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO yIJIA.

MHOTrOrpaHHUKH

Bunbsl MHOTOTpaHHMKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnbHas
npu3Ma, psiMast U HakJIOHHAast PU3MbI, OOKOBasi ¥ MOJIHAS TOBEPXHOCTh MPU3MBI.
[lapamenenunen, nOPsSMOYrOJIbHBIM — NApaJUICNICNIMIE] W €r0  CBOWCTBA.
Kparyaiiime mnyT¥ Ha TOBEPXHOCTM MHOrOrpaHHuKa. Teopema Oisepa.
[lpoctpanctBennas teopema Iludaropa. Ilupammpa: N-yronpHas mnHUpamMuia,
npaBwibHas M yceu€HHas nupamuibl. CBolicTBa péOep U OOKOBBIX TpaHei
MpaBWILHOW nupamuibl. [IpaBuiibHbIE MHOTOTpAaHHUKHW: MPAaBWIbHAS MpU3MA U



IIpaBUJIbHAA TNHUpaMuAa, IIPAaBWIbHAsA TPEYroJibHas INHUpAMHUAA U IIPABWIbHBIN
Terpadqip, KyO. IIpencTtaBneHue o MpPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JOJEKAIP U UKOCASP.

Bbruucienne »I€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWaroHaav, YIJbl.
[Inomane OOKOBOM IMOBEPXHOCTH M IOJHOM MOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOLIaJlb OCHOBAaHWM, TeopeMa O OOKOBOW NOBEPXHOCTU MPSMOU NPU3MBI.
[Iomanes OOKOBOW MOBEPXHOCTH M IOBEPXHOCTH NPABUWIBHOW NHPAMMIIBI,
TeopeMa O IUIOIIAAN YCEUEHHON TUpaMU/Ibl.

CummMmerpuss B INPOCTPAHCTBE. OJEMEHTBl CUMMETPUU  IPABWIBHBIX
MHOTOTpaHHUKOB. CHMMETpUs B MPaBUIbHOM MHOTOTPAHHUKE: CHMMETPUS
napajvieJienunena, CUMMETPUsS NPAaBUJIbHBIX NPU3M, CUMMETPUS NpPaBUIbHOU
UPaMUBbI.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, IJMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPBHl KOJUIMHEAPHBIE, COHAIPABICHHbIE M MPOTUBOIIOJIOKHO
HalpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIEMCTBHSI C BEKTOPAMU: CIOKEHHE
Y BBIYWTAaHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yprcyio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpA HA YHUCIIO.
[lonsiTe KOMIUIaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. TeopemMa O pa3jIoKEHUHM BEKTOpa 1O TPEM
HEKOMIUIAaHApHBIM  BekTOopam. IIpsMoyrosbpHas cucteMa KOOpPJIHMHAT B
npoctpancTtBe. Koopaunarel BekTopa. CBs3p MEXKAYy KOOPAMHATAMU BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ MEXIy BekropaMu. CKaIpHOE IPOU3BEICHUE

BEKTOPOB.
11 KUIACC

Tesa BpamueHust

[lonatus: UUIMHIpPUYECKAs TMOBEPXHOCTh, KOHHMYECKas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, oOpasyroume mnoBepxHocTei. Tema BparieHus:
IWIMHAP, KOHYC, YCEUEHHBIM KOHyC, cdepa, map. BzaumnHoe pacmonoxeHue
cheppl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue ten
BpallleHus Ha MJIOCKOCTH. Pa3BépTka mummHapa u koHyca. Cummerpus cdepsl u
mapa.

O6bém. OcHoBHblE cBolicTBa 00BEMOB Ten. Teopema 00 o00béEME
OpsIMOYTOJILHOTO TMapajuienienurena u cieactsus u3 He€. OObEM mpsaMon u
HAKJIOHHOW MPU3MBI, WIMHAPA, MUpaMUIbl 1 KoHyca. OOBEM 1Iapa u mapoBOro
CErMeHTa.

KomOunanmu Tten BpamieHUss 1 MHOTOTpaHHMKOB. [Ipu3ma, BhucaHHas B
UWIMHApP, OMNHUCaHHas oOKojJo IwmHapa. llepeceyenne cdepsl um mapa c
mwiockocTeio. Kacanue mapa u chepsl miockoctbro. IIoHSITHE MHOTOTpaHHUKA,



OTMCAHHOTO OKoJI0 cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAILICHUS.

[1omans MOBEPXHOCTH LWJIMHIPA, KOHYCa, TUIOM@nb cepbl U e€ JacTei.
[lonobue B mpoctpaHcTBe. OTHOMmIEHHE OO0BEMOB, IUIOMIAACH IOBEPXHOCTEH
nogo6HbIx ¢uryp. IIpeobpazoBanue momobusi, romoteTus. Pemienne 3amad Ha
IJIOCKOCTH C UCTO0JIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHue cedeHnii MHOTOTPAHHUKOB U TEJ BPAILICHUS: CEYEHUS [WIMHIPA
(mapajuienbHO M MEPHNEHAUKYJISIPHO OCH), CEUYEHHMs] KOHyca (IapajuleibHbIe
OCHOBAHUIO U MPOXOAIIME YEPE3 BEPIIMHY), CEUCHHUS I1apa, METO bl TOCTPOECHUS
CEUEHUI: METOJ| CJICIOB, METOJI BHYTPEHHErO MPOECKTUPOBAHUS, METOJ] TIEpEHOCa
CEKYILEH TIIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepaunu Hajg BeKTOopamu. BekrtopHoe
YMHOXKEHHE BEKTOpOB. CBOMCTBA BEKTOPHOTO yMHOXeHus. [IpsmoyrosnbHas
cucTeMa KoopIMHAT B mpocTpancTBe. Koopaunatel BekTopa. PazioxkeHue BekTopa
no Oazucy. KoopAauHaTHO-BEKTOPHBIA METOJ MPU PEUICHUH TeOMETPUYECKHUX
3a/1ad4.

J{BMKeHHS B IPOCTPAHCTBE

JBwxkenust npoctpanctBa. OToOpakeHus. JIBW)KEHUS U paBEHCTBO (GUTYP.
OOmme cBoMCTBa JABWXKEHUW. Bujabl JBWXKEHHI: NapaUleIbHBIA TEPEHOC,
HEHTpaJIbHAsi CUMMETPHS, 3€pKajbHas CUMMETPUS, MOBOPOT BOKPYT MPSIMOMU.
[IpeobpazoBanus nonoous. [Ipsimast u cepa Diinepa.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpasnanckoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTH I'PAKITAHCKOM MO3UIMH 00YJAIOIIETr 0CsI Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIEHa  POCCHUCKOr0  OOIIeCTBa,  MPEACTABICHUE O
MaTEMATUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUH,
Opouenyp TpaXIaHCKOTO oOuiecTBa (BbIOOpPHI, OMPOCHl M JIPYTO€), yYMEHHUE
B3aUMOJICMCTBOBATh C COLMAIbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
(YHKUMSIMU ¥ Ha3HAYEHUEM;

2) mnaTpuOTHYECKOEe BOCIIMTAHHE:

c(hopMUPOBAHHOCTH POCCUNCKOMN TPAKTAHCKON UJIEHTUYHOCTH, YBAKEHUS K
IPOIUIOMY M HAaCTOSILIEMY POCCHMCKONW MaTeMaTWKH, [IEHHOCTHOE OTHOILIEHUE K
JTOCTUKEHUSIM POCCUMCKHUX MATEMATUKOB U POCCUICKONW MaTeMaTuyeCKOM 1IKOJIbI,
UCIIOJIb30BaHUE ATHX JOCTWKEHUH B JPYrUX HaykKaX, TEXHOJIOTHSX, cdepax
HYKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHME AYXOBHBIX [ICHHOCTEN POCCUICKOro Hapo1a, CPOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMKEHMM HayKM U JIeATEeIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIJia B IOCTPOEHHUE YCTOMYHUBOTO OyIyIIEro;

4) acTeTH4eCKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKIIIOUas ACTETUKY MaTeMaTH4eCKuX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, pacCyXIeHUM, BOCTIPUUMYHUBOCTD
K MaTeMaTU4eCKUM acTieKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTeMaTHUYEeCKUE 3HaHUS B
MHTEpecax 3J0pOBOTO 1 0e30MacHOro 00pa3a )KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3/IOPOBBIO (3J0POBOE MHUTAHUE, COATAHCUPOBAHHBIM PEXHUM 3aHSATUH U
OTJIbIXa, peryisipHas (pu3uveckasi akTUBHOCTh ), GU3HMUECKOE COBEPIICHCTBOBAHNE
IPU 3aHATUAX CIIOPTUBHO-03/10POBUTEIHHOM 1€ATEIbHOCTHIO;

6) TpynoBoe BocnUTaAHUE:

TOTOBHOCTh K TPYAY, OCO3HAaHUE IEHHOCTH TPYIOJIOOUs, HHTEpeC K
pa3imyHbIM  chepaM  NPOPECCHOHATLHOW  JIEATENbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPUJIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeli mpodeccun HW peaTM30BBIBaTH COOCTBEHHBIC >KM3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTH K  MaTeMaTH4ecKoMy OOpa3oBaHUIO U



caMOOOpa30BaHUIO Ha TMPOTSHKEHUWH BCEH >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYacTHIO B PEIICHUU ITPAKTUYECKUX 3a/1a4 MaTeMAaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

Cc(hOPMHUPOBAHHOCTh SKOJOTMYECKON KyJIbTYphl, NOHHUMAHUE BIUSHUS
COLMATIbHO-D)KOHOMMYECKHUX ITPOLIECCOB HA COCTOSHUE MPUPOJTHON U COLUATBHOU
Cpenbl, 0CO3HAHUE II100aIbHOT0 XapaKTepa SKOJOTHYECKHUX MPOOJIEM, OpUEHTALIHS
Ha TpPUMEHEHHE MaTeMaTHMYeCKMX 3HaHUM i pelieHus 3a1ad B oljacTu
OKpYXKaroIIel Ccpenbl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKM HMX BO3MOXKHBIX
MOCJICACTBUM UL OKPY’KAOIIEH CPEJIbL;

8) HeHHOCTH HAYYHOT0 O3HAHUA:

Cc(hopMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAayKM M  OOLIECTBEHHOW  MPAKTUKHU, [MOHUMaHHUE
MaTeMAaTUYECKOW HAayKu Kak cQepbl YeOBEYECKOW AESITEbHOCTH, 3TaloB €€
Pa3BUTHS W 3HAYMMOCTU JUIA PA3BUTUS LMBWIM3ALWW, OBJIAJACHHUE SI3BIKOM
MaTeMaTUKAd ¥ MaTeMaTHYEeCKOW KyJIbTYpOM Kak CpEACTBOM IO3HAHMS MHpa,
TOTOBHOCTh OCYIIECTBIATH NPOEKTHYKD U HCCIENOBATEILCKYIO JIESITEILHOCTh
VWHJVBUIYAIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHMBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBble Jlornyeckue 1eMCTBUA:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMAaTUUYECKUX
OOBEKTOB, TMOHATUWA, OTHOLICHWH MEXIy MNOHATHIMH, (HOPMYIUPOBAThH
OTpe/IeleHUsl TOHATUH, YCTaHABIUBATh CYHIECTBEHHBIN MPU3HAK Ki1acCUpUKAIUH,
OCHOBaHUS JJ1s1 0000ILIEHUS U CPABHEHUS, KPUTEPUU IPOBOAUMOTO aHAIN3a;

BOCHPUHUMATh,  (QOPMYIUpPOBATH U  NPEOoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHBIE, €IUHUYHBIC, YaCTHBIE U OOII1E, YCIOBHBIE;

BBISIBJIITh MATEMATHYE€CKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUUS
B (pakTax, IaHHBIX, HAOJIOJECHUSX U YTBEPKACHUSX, Npeiaratb KpUTEpUH JJIsI
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

JeNaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JACHYKTUBHBIX H
VHIYKTUBHBIX YMO3aKJIIOUECHUM, YMO3AKIIIOUEHUH 10 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITENTLHO TOKA3aTeIbCTBA MaTEMAaTUYECKUX YTBEPKACHUN
(mpsAMBbIE U OT IPOTUBHOTO), BEICTPANBaTh ApryMEHTAIIUIO, IPUBOIUTH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBaTb COOCTBEHHBIEC CYXICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pCIIEHUs, BBIOMpaTh Haubojee MOAXOMAMMUNA ¢  y4déToM
CaMOCTOSITENbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciaenoBatesibcKkie J1eHCTBUS:



WCIIOJIH30BaTh BOMPOCHI KaK HCCICAOBATENLCKUN HMHCTPYMEHT IO3HAHUS,
dbopmynupoBaTh  BOMPOCHI,  (UKCUPYIOUME MPOTHUBOpPEUUE, MPOOJEeMY,
yCTaHaBIMBaTh MCKOMOE W JaHHOEe, (OpMHUPOBATh THIIOTE3Y, apTyMEHTUPOBATH
CBOIO MMO3UIINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIIHHO CIUTAHUPOBAHHBIN SKCTIEPUMEHT, UCCIICOBAHHUE
[0 YCTAHOBJICHHIO 0COOCHHOCTEH MaTeMaTHuecKoro 00beKTa, sIBJICHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITY 00HEKTaMH, SIBJICHUSAMH, MPOIIECCaMHU;

CaMOCTOSTENbHO (hopMyIMpoBaTh 000OIIEHUS M BBIBOABI MO pPe3yibTaTaM
NpOBEACHHOTO  HAOJIIOJICHUS, HCCIICOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJY4YEHHBIX PE3YyJIbTAaTOB, BBIBOJOB U 0000IIICHNUI;

MPOTHO3HUPOBATh BO3MOXHOE pPa3BUTHE IMPOIECCa, a TAKXKE BBIJBHUIaTh
MPEATNOJIOKEHUS O €0 Pa3BUTHUN B HOBBIX YCJIOBUSX.

Pabora ¢ uHpopmanuei:

BBISIBJATH JePUIMTHI WHGOPMAIUH, JaHHBIX, HECOOXOUMBIX ISl OTBETA Ha
BOIIPOC U JIJIsl PEIICHUS 3a/1a4H;

BBIOMPaTh HHPOPMAIIUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHATM3UPOBATH,
CHUCTEMAaTH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMAIMIO Pa3IMYHBIX BHUIOB H
dbopM npeicTaBICHUS;

CTPYKTYpHpOBaTh WH(GOPMAIUIO, MPEJACTABIATh €€ B Pa3UIHBIX (Popmax,
WLTIOCTPUPOBATH TpadhuiecKy;

OIICHUBAThH HAIEKHOCTD uHbOpMaluu o CaMOCTOSITEIIbHO
c(hopMyIUPOBAHHBIM KPUTECPHUSIM.

KoMMmyHuKaTHUBHBbIE YHUBEpPCaJIbHbIE YUeOHbIE AeilicTBUS

Oo0menue:

BOCIIPHHUMATH U (DOPMYIIUPOBATH CY)KJICHHUSI B COOTBETCTBUH C YCIOBUSIMH U
HEIIMH OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX U MUChMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJYy pEIICHUs 3aJayHu,
KOMMEHTUPOBATH MOJYyYECHHBIN PE3yJbTaT;

B X0J/i¢ OOCYXICHHsI 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMHI,
npoOJeMbl, pelraeMon 3a7ayd, BbICKA3bIBAaTh WJIE€W, HAIEIICHHbIE Ha TOWCK
pEIICHUsI, COMOCTABIISITh CBOM CYXICHUS C CYXICHHSIMU JPYTMX YYaCTHHUKOB
nuanora, oOHapyXXUBaTh Pa3JIMIUe M CXOJCTBO MO3WIIMMA, B KOPPEKTHOH (hopMme
dbopMyUpoOBaTh Pa3HOTJIACHS, CBOU BO3PAKECHUS;

MPEACTABISATh PE3YJIbTAThl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIeI0BaHMS,
MIPOCKTa, CaMOCTOATEIbHO BBIOMpaTh (GopMarT BBICTYIUICHUA C y4&€TOM 3amad
MPE3EHTALUUA U 0COOEHHOCTEN ayTUTOPHUHU.

PeryasiTuBHble YHUBepCcAJIbHbIE YUeOHbIE AeiicTBUSA
Camoopranuzamus:



COCTABJIAITh [UIaH, AJITOPUTM PEIICHUS 3a7a41, BHIOMPATh CIIOCO0 pPEIIeHUs C
y4€TOM UMEIOIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUN C y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJICKT:

BJIaJeTh  HaBbIKAMHM  IIO3HABATENIbHOM  pedrekcuu Kak  OCO3HaHUS
COBEPUIAEMBIX JAEHCTBUN U MBICIUTENbHBIX NMPOLECCOB, UX PE3YJIbTATOB, BIAJAETh
crioco0aMu CaMONIPOBEPKH, CAMOKOHTPOJII NpoIecca U Pe3yibTara pPELICHHS
MaTeMaTU4YeCKOM 3a/1aul;

NPEABUAETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEUICHUU 3a]1a4H,
BHOCHTb KOPPEKTHUBBI B IEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaIEHHbIX OIMOOK, BBISIBICHHBIX TPYAHOCTEN;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSAM, 00BACHITH NP UUHHbI
JOCTUKEHHSI UM HEAOCTUXKEHUS PE3YNbTaTOB AEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas1 1eAITEJIbHOCTD:

NOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUAYAILHOU
paboThl TpH pelIeHUH Y4YeOHBIX 3ajad, MPUHUMATh LEIb COBMECTHOM
NESTEIbHOCTH, TJIaHUPOBaTh OPTAaHU3ALMI0 COBMECTHOM pabOThI, pacupenesiTh
BUJbI paboOT, AOTOBapHUBaThCs, OOCYXKIaThb MPOLECC M Pe3ynbTaT padOTHI,
000011aTh MHEHHST HECKOJILKUX JIIOJCH;

y4acTBOBaTh B IpynmnoBbIX (hopMax paboThl (0OCyxkaeHHsl, 0OMEH MHEHMIA,
«MO3rOBbI€ WITYpPMbI» W HWHBIE), BBINOJHATh CBOK 4YacTh padOThl U
KOOPJAMHUPOBATh CBOU JECUCTBUS C JIPYTMMH YJI€HAMU KOMAaHJbl, OLIEHUBAThH
Ka4eCTBO CBOEr0 BKJIaJla B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMH B3aUMO/ICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oOydJaromuiicss HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH CTEPEOMETPUU TIIPHU
peIIeHNH 3a/1a4 1 MIPOBEACHUH MaTeMaTHUECKUX PacCyKICHH,

e TIPUMEHATH aKCMOMBI CTEPEOMETPHUH U CJICICTBUS M3 HUX MPH PEHICHUN
reOMETPUYECKUX 3a/1a4;

e KIacCH(UIIMPOBATHL B3aUMHOE PACTIOJIOKCHHE MPSMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B ITPOCTPAHCTRBE;

e CBOOOJIHO OIlEPUPOBATh TOHATHSAMH, CBS3aHHBIMH C YIJIAaMA B
IPOCTPAHCTBE: MEKIY MNMPSAMBIMH B TPOCTPAHCTBE, MEXIY NPSAMOU H
TUTOCKOCTHIO;

e CBOOOJIHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUJAbl MHOTOIPAaHHUKOB (TpHU3MAa,
nMpamMuia, MPSMOYTOJIbHBIN TapaJuieNenumnet, Ky0);

e KiJaccH(PUUUPOBATb MHOTOTPAHHMKH, BbIOMpas  OCHOBaHHS IS
KJ1aC CU(DUKAIINH,

e CBOOOJHO ONEpPUPOBaTh MOHATUSMH, CBSI3aHHBIMHU C CEUYEHHEM
MHOTOTPaHHUKOB IIOCKOCTBIO;

e BBINOJHATH  MNapayieNlbHOE,  LEHTPaJbHOE U OPTOTOHAIBHOE
NPOEKTUPOBAHKUE (PUTYP HA TIOCKOCTh, BHIMOIHITh U300pakeHus: Guryp
Ha IIOCKOCTH;

e CTPOUTH CEUYEHHUS MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMH, BHITIOIHSITH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITh IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB  (IIPU3MA,
nupammuia), FTEOMETPUUECKUX TeJl C IpUMEHEHUEM (popMyIL;

e CBOOOJIHO ONIEPUPOBATH MOHATUAMU: CHMMETPUS B IPOCTPAHCTBE, LIEHTP,
OCh U IUIOCKOCTb CHUMMETPUHU, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUU
urypsr;

e CBOOOJHO OINEPUPOBATh MOHATUSIMHU, COOTBETCTBYIOUMMH BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBITNOJHITH JACUCTBUS HAJl BEKTOPaAMU;

e pelmarh 33Jaud Ha J0KAa3arelbCTBO MAaTeMaTHYEeCKHUX OTHOIIECHUN H
HAXO0XJI€HUE TeOMETPUUYECKUX BEJIMYMH, MPUMEHSST MU3BECTHBIE METO]IbI
IPU PEIICHUU MaTEMAaTUYECKUX 3a71a4 MOBBIIIEHHOTO U BEICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATh NPOCTEHIIME TMPOrpaMMHBIE CpPEICTBA M BJIEKTPOHHO-
KOMMYHUKAITUOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKATh, NPEOOpa3OBbIBATh W HUHTEPIPETUPOBATh HMHPOPMALHKIO O
NPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTrypax, MpPEICTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

e TPHUMEHATH TIOJyYCHHBbIC 3HAaHUS HAa TMPaKTUKE: CpPAaBHUBATh W
AHATM3UPOBATh PEaJbHBIC CUTYAllMU, TPUMEHSTh U3YYCHHBIE TIOHATHUS B
npoliecce TMOUCKA PpEIIeHWs] MareMaTH4ecku CQPOopMyIMpOBAHHOU
npo0JieMbl, MOJENUPOBATh peajbHbIE CHUTyallUd Ha SI3BIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOEHHBIE MOJICIM C UCIIOIb30BAaHUEM F€OMETPUYECKHUX
NOHATUN W TEOpEM, ammapara ajreOpbl, peliarb NMPakTUYECKHUe 3a/1ayH,
CBSI3aHHBIE C HAXOXJICHUEM I€OMETPUYECKUX BEJIMUNH;

e UMETh MpEACTaBICHUS OO0 OCHOBHBIX 3Talax Pa3BUTHUS I'€OMETPUU Kak
COCTaBHOM 4acTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiacca oOyJaromuicst HaydnTCs:



CBOOOJIHO OMEpPUPOBATh MOHATUAMH, CBA3aHHBIMH C IMJIMHIAPHYECKOM,
KOHUYECKOW M C]epruyecKol MOBEPXHOCTAMH, OOBACHITH CIIOCOOBI
MOJTy4CHUS,

OTIEpUPOBATH MOHATUSMH, CBA3aHHBIMH C TEJIAMH BPAICHUS: IIUJTUHIPOM,
KOHYCOM, cpepoil u mapom;

pacrio3HaBaTh Tejla BpauleHus (LWWIMHAP, KOHYC, cdepa W map) H
OOBSICHATH CITIOCOOBI TIOJTydEHHS TEJ BPAIICHHUS,

KJaccu(UIMPOBaTh B3aUMHOE pacToJioKeHne c(epbl U TNIOCKOCTH;
BBIYUCTISITh BEIMYWHBI AJIEMEHTOB MHOTOTPAHHMKOB W TeNl BpallICHUS,
00BEMBI U TUIOIMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB M TN BPAILCHHUS,
r€OMETPUIECKHUX TEJI C IpUMEHEHUEM (HOpMYIT;

CBOOOJITHO OIEPUPOBATh MOHATHIMH, CBA3aHHBIMU C KOMOMHAIIUSIMH TEIT
BpaIlleHusT ¥ MHOTOTPAHHUKOB: MHOTOT'PAaHHHK, BIIMCAHHBIA B cepy u
ONMCaHHBIA 0KOJO cephl, cepa, BIUCAHHAS B MHOTOIPAHHUK WJIU TEJO
BpaIleHus;

BBIYUCJISITH COOTHOIIEHUSI MEX Y IUIOMIAAIMHU IOBEPXHOCTEN U 00bEMaMuU
10 T0OHBIX TET;

n300paxarb wuzydaemble GUTYPBI, BBINOIHATH (BBIHOCHBIE) IUIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHHU3Y, CTPOUThH CEYEHUS TEJl BPAICHUS;

U3BJIEKATh, HMHTEPIPETHPOBATh M MNpPeoOpa3oBbIBaTh MHGOPMAIHUIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (Urypax, NpeICTaBICHHYIO Ha
yepTeKax U PUCYHKaX;

CBOOOJTHO ONEPUPOBATh MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTICpAIliU HaJl BEKTOPAMH,

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIMHAT;
pelarb TeOMETPUYECKHE 3a/]a4H Ha BEIYHMCIICHHE YIIIOB MEXKIY TPSIMBIMU
U IUJIOCKOCTAMH, BBIYMCIICHHE PACCTOSIHUM OT TOYKU /10 IJIOCKOCTH, B
L[EJIOM, HA IPUMEHEHNE BEKTOPHO-KOOPAUHATHOT'O METO/1a IIPU PEILICHUH;
CBOOOJIHO OIEPUPOBATh IOHATHSIMH, CBSI3aHHBIMH C JIBHDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

BBITIOJIHATh M300paKEHUST MHOTOTPAHHUKOB W TEJI BpalleHUsS IpH
MApAUIENIBHOM  TIEPEHOCE, LEHTPAIbHOM CHUMMETPUM, 3€pPKaJIbHOU
CUMMETPUH, MIPU MIOBOPOTE BOKPYT MPsIMOH, IpeoOpazoBaHus MOA00US;
CTPOUTh CEUEHHsI MHOTOTPAHHUKOB U TEJI BPAIICHHUS: CEUCHUS IIMIMHApPA
(mapayienbHO U MEPIEHAUKYIISIPHO OCH), CEYCHUsI KOHYyca (MapauieibHbIe
OCHOBAHUIO U MPOXOIAIIUE Yepe3 BEPIIMHY), CESUCHHS 11apa;
UCIIOJIb30BaTh METOJbl TMOCTPOCHMSI CEUEHHI: METOJ CJEI0B, METO]I
BHYTPEHHETO MPOEKTUPOBAHUS, METOI TIEPEHOCA CEKYIIEeH TII0CKOCTH;



JIOKa3bIBATh TEOMETPUUYECKUE YTBEPIKICHHUS;

MIPUMCHATh TeOMETpUYSCKUE (DAKTBI IS PEIICHHS CTEPEOMETPHUYCCKUX
3a7a4, MPEANOJArarolMX HECKOJBKO IIArOB PELICHUs, €CJIH YCIOBHS
MIPUMEHEHUS 3aJ1aHbl B SIBHOW M HESIBHOU (hopMme;

pelaTh 3aJa4d Ha JIOKa3aTeIbCTBO MATEMATUYECKHX OTHOILICHUW U
HAax0XJIEHUE TEOMETPUUECKUX BEIINYMH;

MIPUMEHSATH MPOTPAMMHBIE CPEACTBA U JIEKTPOHHO -KOMMYHHUKAIIHOHHBIE
CHCTEMBI IPU PEMICHUHN CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHATh  MOJIyYEHHbIC 3HAHUS HAa  NPAKTHUKE: CpPaBHUBATh,
AHAIM3UPOBATH U OLICHUBATh PEAIbHBIC CUTYAIlUU, IPUMEHSATh U3y YCHHbBIC
MOHSTUSI, TEOPEMBI, CBOWCTBA B TMPOLECCE IOUCKA PEHICHUS
MareMaTu4ecku  cOpMYJIUPOBAaHHOW  TPOOJEMBbI,  MOJIETUPOBATH
pealbHbIE CUTyallud Ha S3bIKE T'€OMETPUHU, UCCIEIO0OBATH MOCTPOECHHBIC
MOJIEJIA C HCIOJb30BAHUEM TE€OMETPUUYECKUX TMOHSATHM U TEOPEM,
anmapara aiareOpbl, pemarb MPaKTUUYECKUE 3a7a4yd, CBA3aHHBIC C
HAaX0XXJIEHUEM I'€OMETPUUECKUX BEIUYUH;

UMETh TPEJICTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHSI T€OMETPUM KaK
COCTaBHOM YyacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTHMA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (¢ poBbIe)
n/n NPOrpaMMBbI Bcero Konrponpisre | - Ipaxtirieckiue o0pa3oBare/bHBIC
padoThI padoThl pecypebi
1 BBenenue B crepeoMeTpuio 23 1
5 B3anmHoe pacronoxeHue npsmbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh MPSAMBIX U IJIOCKOCTEHN B g
IIPOCTPAHCTBE
4 [leprieH TUKyISIPHOCTD MPSIMBIX U o5
IIJIOCKOCTEN B MPOCTPAHCTBE
5) VYTnbl U paccTOSHUS 16 1
6 MHoOroTrpaHHUKA 7 1
7 BekTops! B mpocTpaHcTBe 12
8 HOBTOPGHHG, 0000IIeHNE U CUCTEMaTH3aIUs 5 5
3HaHUHI
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0










IHHOYPOYHOE INTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTposbHbIEe
padoThbI

IIpakTnueckue
padoTsI

Jara
U3y4eHUs

DJIeKTPOHHbIE
¢ poBbIe
o0pa3oBareJibHbIE

pecypchI

OcHoOBHBIE ITpaBUIa H300pAKEHUS Ha
PHUCYHKE TJIOCKOCTH, MTapaJljIeIbHBIX
IPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

01.09

IlonsTus cTEpeOMeTpuu: TOUKA, IIpsMasi,
MJIOCKOCTb, MPOCTpaHCcTBO. OCHOBHBIC
[paBUJIa H300PAKCHUS HA PUCYHKE
IJIOCKOCTH, IMapaJlJICJIbHBIX ITPAMBIX
(OTpe3KoB), CEpeIMHBI OTpE3Ka

07.09

[MoHsTHS: TIepeceKaromecs MI0CKOCTH,
MEPECEKAIONMECS MPsAMast U TIIOCKOCT;
MOJTyIIPOCTPAHCTBO

07.09

[oHsTHS: TIEpeceKaromecs MI0CKOCTH,
nepecekaronpecs mpsMasi | MI0CKOCTb;
MOJIYIIPOCTPAHCTBO

08.09

MHoOrorpaHHUKH, H300paKeHHe
MPOCTEUIIMX MTPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIMX OOBEKTOB

14.09

MHororpaHHUKH, U300paKEeHUE
MPOCTEUIINX MTPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIMX OOBEKTOB

14.09

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE

15.09




CIICACTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CJIEICTBUS U3 HUX

21.09

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cieacTBus u3 HuX. CrocoObl 3a1aHus
HPSIMBIX U IIJIOCKOCTEH B POCTPAHCTBE.
O06o03HaueHus IPSAMBIX U NIJIOCKOCTEN

21.09

10

M3o0pakeHne cedeHni mupaMuIpl, Kyda u
MPHU3MBI, KOTOPBIE TIPOXOJAT Yepe3 Ux
pEbpa. U3o0pakenue nepecedyeHus
MOJIy4eHHBIX IIIOCKOCTel. PackpanmBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMU [BETAMHU

22.09

11

N300paxenne ceueHU mupaMu/ibl, Kydoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YE€PE3 UX
pEbpa. U3o0pakeHue nepecedeHus
MOJTyYEeHHBIX TJIOCKOCTe!. PackpanmBanme
IMOCTPOCHHBIX ceueHui Pa3HbIMH LIBETAMU

28.09

12

N300paxenne ceueHud mupaMu/ibl, Kydoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pEbpa. U3o0pakeHue nepecedeHus
MOJTyYEeHHBIX TJIOCKOCTEH. PackpanmBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMH LIBETAMU

28.09

13

N3o0paxenne ceueHU mupaMu/ibl, Kydoa u
IIPU3MBI, KOTOPBIE IIPOXOJAT YE€pe3 UX
pEbpa. U3zo0pakeHne nepecedeHus
MOJIyYEeHHBIX TJIOCKOCTEH. PackpanmBanue
MIOCTPOSHHBIX CEUCHUH Pa3HBIMU [BETAMHU

29.09

14

MeTton cieioB IS TOCTPOCHUS CEUCHU I

05.10




15

MeTton cieoB sl MOCTPOCHUS CEUEHU .
CBoiicTBa nepeceuyeHu i NpsMbIX U
IJIOCKOCTEN

05.10

16

Merton cienoB AJisi TOCTPOEHUS CEUCHU .
CaoiicTBa nepeceyeHu il MpsIMbIX U
MJIOCKOCTEH

06.10

17

[TocTpoeHue cedueHu B MUpaMu/ie, Kyoe
1o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh LIATOB
ITOCTPOCHUS

12.10

18

[TocTpoeHue ceueHui B mupamu/e, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX UEPTEKEH U 3alKCh 11IATOB
MOCTPOCHUS

12.10

19

[TocTpoenue ceueHuii B mupaMue, Kyoe
o TpéM ToukaMm Ha p&€opax. CoznaHue
BBIHOCHBIX UYEPTEKEU M 3aMUCh IIATOB
MMOCTPOEHHUS

13.10

20

[TocTpoenue cedyeHuit B mupaMu/ie, Kyoe
1o TpéM ToukaM Ha péobpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh LIAr0B
ITOCTPOCHUS

19.10

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOTNOPIMOHANBHBIX OTpe3kax. [logobue
TPEYroJIbHUKOB

19.10

22

[ToBTOpenue mnanumerpuun: Teopema
Menenas. PacueTsl B ceUeHHUSIX Ha
BBIHOCHBIX UepTekax. Mcropus pazButus
TUIAHUMETPHUHU U CTEPEOMETPUH

20.10




23

KonTposnbHas pabota "AKcroMbl
crepeomerpun. CeueHus"

26.10

24

B3anmHO€E pacIionoKeHue NpsiMbIX B
npocrpancTse. CkpenmBaronmecs
npsmele. [Ipu3Haku ckpenmBarOIMXCs
npsMseiX. [lapanensHble npsiMble B
IIPOCTPAHCTBE

26.10

25

Teopema 0 CylleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOMN MapalIeIbHON
JTAaHHOM MPSAMOM, TPOXOASAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKAILEH Ha JaHHOU
npsmoii. Jlemma o nepeceueHuun
MTapajuIeIbHBIX TPSAMBIX INIOCKOCTBIO

27.10

26

[NapannenbHOCTh Tpex npsAMBIX. Teopema o
TpEX mapajuieNbHbIX NpsAMbIX. Teopema o
CKPELMBAIOIMXCSI TPSAMbBIX

27

[TapannenbHOe MPOEKTUPOBAHHUE.
OcCHOBHBIE CBOMCTBA MMapauIeIbHOTO
npoektupoBaHus. M3o0pakeHne pasHbIX
¢uryp B mapauieTbHON MPOSKITUT

28

LlenTpanbHas npoekus. Yrou ¢
COHAIMPABJICHHBIMUA CTOPOHAMU. YTOJI
MEXIY TPSIMBIMU

29

3agaun Ha JOKA3aTEIBCTBO U
HCCIEI0BaHNE, CBSI3aHHBIE C
PacIoIOKEHUEM IIPSIMBIX B TIPOCTPAHCTBE

30

[oHsiTUs: MapamieIbHOCTh IPSIMON U
MIJIOCKOCTH B TIpocTpaHcTBe. [Ipu3nak
MapajjIeIbHOCTH MPSIMOM U MIJIOCKOCTH.




CBoiicTBa napajjIeIbHOCTH IPSIMON U
IIJIOCKOCTH

31

I'eomeTpuyeckue 3aauu Ha BBIYMCIEHUE U
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
MapajlIeIbHOCTBIO MPSAMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoeHue ceyeHust, MPOXOAIICTO Yepe3
JAHHYIO TIPSIMYIO Ha YEpTEkKE U
MapajIeTbHOTO APYroi npsiMou. Pacuér
OTHOLICHU

33

[TapannensHas npoexuus, NpUMEHEHUe
JUISI TOCTPOEHUS CEUeHUH Kyba 1
napamienenunena. Cpoiictsa
napasuieNnenumnena u npu3Msl

34

HapaﬂneanHe IIJIOCKOCTH. HpI/I3HaKI/I
mapajuieJIbHOCTH ABYX IJIOCKOCTEH

35

Teopema o mapauieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTH, TPOXOISIICH
yepe3 TOUKy, He MPUHAUISKAIIYIO JaHHON
IUIOCKOCTH M CIICICTBHS U3 HEE

36

CBoiicTBa napajijiesbHbIX INIOCKOCTEN: O
MapaJlIeIbHOCTH IPSIMBIX I1€PECEUEHUS
IIPU [IEPECEUEHUH IBYX MapauIeIbHBIX
IJIOCKOCTEN TPEThEHN

37

CaoiicTBa napajuiebHbIX MJIOCKOCTEH: 00
OTPE3Kax MapaJlICIbHBIX IIPAMBIX,
3aKIFOYEHHBIX MEKY MapauleIbHbIMU
IJIOCKOCTSIMU; O TIEpECeYeHUH IPSIMOM ¢
JABYMs TapajUICJIbHBIMU ITIJIOCKOCTAMUA




38

[ToBTOopenue: Teopema [udaropa Ha
IIJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPHUS
MPSMOYTOJIBHOTO TPEYroJIbHUKA

40

CaolicTBa Kyda U MPSIMOYTOJIBHOIO
napasuiesienuiena

41

Beruncrnienue anmH 0Tpe3KoB B KyOe U
IPSIMOYTOJIBHOM MapaJljiefenunesne

42

[lepneHAMKYAApHOCTD MPSMOU 1
mrockoct. [IpusHak
IIEPIEHIUKYJIAPHOCTHU NPAMOH U
IJIOCKOCTHU

43

IlepnieH IUKYIAPHOCTD NMPSIMOU U
riockoctu. [Ipusnak
MIEPIIEHIUKYIIIPHOCTH IIPSIMOMN U
ILJIOCKOCTH

44

Teopema o CylIECTBOBAaHUHU U
€IUHCTBEHHOCTH IPSMOU, TPOXOISILECH
yepe3 TOUKYy IPOCTPAaHCTBA U

MEePIEH IUKYJSIPHON K MIJIOCKOCTH

45

[InockocT M TepIeH IUKYIISIPHBIE UM
MNpsAMBIC B MHOT'OTPpaHHUKaxX

46

[1nocKkoCTH M EepIeH INKYISIPHBIE UM
IpsIMbIE B MHOTOIPaHHUKAX

47

[lepieHUKyIsp ¥ HAKJIOHHAs.
IlocTpoeHue neprneHauKyiIspa U3 TOYKA Ha

HPSIMYIO

48

HepneH;u/IKmep 1 HAaKJIOHHAas.




ITocTpoenune nepneHauKyIsIpa U3 TOUKU Ha
HPSIMYIO

Teopema 0 TpEx MepreHuKymsipax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o TpEX nmepreHuKyIspax
(mpsimast 1 oOpaTHasi)

51 VYron Mexay CKpelBaOIMMUCS
MPSIMBIMH
ITouck neprneHuKyIsApHBIX MPSIMBIX C

52 MIOMOIIBIO MEPIIEHAUKYISPHBIX
IJIOCKOCTEN

53 OpTorosanbHOE IPOEKTUPOBAHUE
[locTpoeHue ceueHuii Kydoa, MpU3MBI,

o4 MIPaBUJIBHOM MU PAMUIBI C IOMOIIBIO
OpPTOrOHAJILHOW MPOEKIUN
[TocTpoenue ceueHuit Kydoa, IpU3MBI,

55 MPaBUIBLHOMN MUPAMHIBI C TTOMOIIBIO
OPTOTOHAJILHOM ITPOEKIUH
CumMMmeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIBHO IJIOCKOCTH. [ImockocTu
CUMMETPUI B MHOTOTPAHHHUKAaX

57 IIpu3Hak neprneHuKyIIPHOCTH IPSAMOU U
IIJIOCKOCTH KaK CJIEJICTBUE CHMMETPUU

58 IIpaBunbHbIE MHOTOTpaHHUKHU. Pacyér
paccTOSAHUN OT TOUKHU JI0 MIJIOCKOCTH

59 IIpaBunbHbIE MHOTOTpaHHUKHU. Pacyér
pacCTOSAHUN OT TOUKHU JI0 MIIIOCKOCTH

60 Crioco0bl OMYCTUTh MEPIIEeH TUKYISAPHI:




CUMMETpPHUS, CABUT TOUKH I10
napajieabHON IpsIMO

61

CrBur no HenapauleaIbHOU IPSAMOM,
M3MEHEHHE PACCTOSAHUN

62

KonTpoawsHas padota "Bzanmuoe
pacrooKeHUe MPSAMBIX U MIJIOCKOCTEN B
npocTpaHcTae”

63

IloBTOpEHME: YrOJI MEXTY NMPSIMBIMA Ha
IJIOCKOCTU, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHUE: yroy Mexay
CKpEIMBAOIMMHUCS TPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuyeckre METObI BEIYUCIICHUS
yIjla MEKIY NPSMBIMUA B MHOTOIPaHHUKAX

66

JIByrpanHbIii yros. CBOHCTBO JUHEWHBIX
YIJIOB JBYIPAHHOIO yrja

67

Ileprien nukynsipHble mockoctu. CBolicTBa
B3aMMHO HEepPIIEeH UKYIAPHBIX IIIOCKOCTEN

68

[Ipu3Hak nepneHauKyIspHOCTH
TJIOCKOCTEN; TeopeMa O MpsMOM
MEePECEUCHUS IBYX MIOCKOCTEMN
MEePIEeHIUKYIISIPHBIX TPEThEH MIIOCKOCTH

69

[IpssmMoyronbpHBIN napajuienenunes; Kyo;
U3MEPEHUS, CBOMCTBA IIPSAMOYTOJIBHOTO
napajuielienunena

70

TGOPCMa 0 JUaroHaJii nmpsaMoyroJibHOro




mapajurejacnuneaa u CJICACTBUC U3 Hee

71

CrepeomeTpriecKkie U TPUKIaIHbIC
3a7lauu, CBS3aHHbBIC CO B3aMHBIM
PacIIoIOKEHUEM ITPSIMBIX M TLIOCKOCTH

72

HOBTOpeHI/IeI CKpCIIMBAOIIMECA IIPSAMBIC,
nmapauICJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTOIpaHHUKaX

73

[Tapa mapanenbHbIX IIIOCKOCTEN Ha
CKPELMBAIOIIMXCS IPSIMBIX, PACCTOSIHUE
MEX]Ty CKpPEIMBAIOIMMUCS TPSIMBIMU B
MPOCTHIX CUTYaLIUSIX

74

PaccrosiHEE OT TOUKH JI0 MJIOCKOCTH,
paccTosiHue OT IMPSIMOM JI0 TUTOCKOCTH

75

Brruunciienue paccTosHUNA MEXITY
CKPCIMBAONMMHUCA MPAMBIMHU C
MTOMOIIBIO MEPIEHIUKYISIPHOMN MIOCKOCTH

76

TpéxrpanHbIi yrosi, HEpaBEHCTBA IS
TpexrpaHHbIX yriioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB ISl
TPEXITPAHHOIO yIua

77

DJIeMEeHTBI CPePUICCKON TEOMETPUH:
reoJIe3NYecKre JIMHUH Ha 3emite

78

KonTponsHas padota "Yrisl u
paccrosHuA"

79

Cucremartuzanus 3HaHuN "MHOTOrpaHHUK
U €ro 2JEMEHTHI"

80

ITupamua. Buas nupamun. [Ipasunsaas
nupamuaa




[Tpusma. Ilpsimast 1 HaKIOHHAsS TPU3MBI.

81 1
[IpaBunbHas mpusmMa

82 [Ipsmoni mapaienenumnen, 1
MPSIMOYTOJIBHBIN TapajuieNenumnen, Kyo

83 Beimmykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Beimykisie MHOTOrpaHHuku. Teopema

84 Oiinepa. [IpaBunpHbie U MOTyIpaBUIIbHBIE 1
MHOTOTPaHHUKA

85 KonTponbnas padora "MHororpanHuku" 1

86 [TonsiTHE BEeKTOpa Ha MIIOCKOCTH U B 1
MPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 PasHOCTB BEKTOPOB 1

89 [TpaBuno napannenenunena 1

90 YMHOK€EHNE BEKTOpa Ha YHACIIO 1
Paznoxxenue Bekropa o 0asucy Tpéx

91 BEKTOPOB, HE JICKAIMX B OJHOM 1
MJIOCKOCTH

92 CxanspHoe MpOou3BEICHNE 1

93 Brruncnenue yria Mexay BEKTOpamH B 1
MPOCTPAHCTBE

94 [Ipocreiinme 3amaun ¢ BEKTOpaMHu 1

95 [pocreiinme 3a1a4u ¢ BEKTOpaMu 1

96 IIpocreiinme 3a1a4u ¢ BEKTOpaMu 1

97 [Ipocreiime 3a1aun ¢ BEKTOpamMu 1

98 O06001eHNEe U cuCTeMaTH3aIUs 3HAHU I 1




99 O06oO0mEeHne U CUCTEMaTU3aIUs 3HAHU I 1
100 HroroBast KOHTposbHast paboTa 1
101 HroroBast koHTpoJibHAs paboTa 1
102 O0o00ImeHre 1 cucTeMaTH3aInsl 3SHAaHU I 1
OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME




11 KJIACC

KoJunuyecTrBo yacos DJIeKTPOHHBbIE
Jara ¢ posbie
Nen/m | Tema ypoka Kontpoabubie | IIpakTuueckue
Bcero u3yueHusi | oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypchbl
1 IloBTOpenue Temsl "KoopanHaTsl BeKTOpa 1
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
5 IloBTOpenue Temsl "CxanspHoe 1
MPOU3BEAECHUE BEKTOPOB"
3 IloBTOpeHue Temsbl "Boruniciienue yria 1
MeXJly BEKTOpaMH B IPOCTpaHCTBE"
4 IloBTOpEeHUE TeMBI "YpaBHEHHE MIPSAMOH, 1
MPOXOIAIIEH Yepe3 JBE TOUKH"
5 YpaBHEHUE IIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHE MJIOCKOCTH B OTPE3Kax
5 YpaBHEHME MJIOCKOCTH, HOPMaJlb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3KaX
7 Bekroprnoe npousBenenue 1
8 JIuHelinble HEpaBEHCTBA, TMHEHHOE 1
MporpaMMUpOBaHue
9 JInHelHbIEe HEpAaBEHCTBA, INHENHOE 1
IIpOrpaMMHUpPOBaHUE
10 AHAJIUTUYECKHE METO/BI pacyéTa yria 1
MEXIY MPSMBIMU B MHOTOTPAaHHUKAX
11 AHaJIUTUYECKUE METO/BI pacyéTa yria 1
MEX]y TUIOCKOCTSIMM B MHOTOIPaHHHUKAaX
12 ®dopMyna pacCTOSHUS OT TOUKU J10 1




IIJIOCKOCTHU B KOOpJAUHATaxX

Haxoxxnenue pacCTosHUN OT TOYKH 10

13 MIJIOCKOCTH B KyOe

14 Haxoxxnenue pacCTOSIHUM OT TOYKU 110
MIJIOCKOCTH B TIPABUJIBHON MUPaMHJIC

15 KonTponbHas pabota "AHaIMTHYECKAS
reometpus"

16 CedeHMst MHOTOTPAaHHUKOB: CTaHJapTHBIE
MHOTOTPaHHHUKH

17 CeueHus MHOTOTPAaHHUKOB: METO/I CJIEJIOB
CeveHMst MHOTOTPAaHHUKOB: CTaHJapTHBIE

18 TJIOCKOCTH, TIEPEeCeUCHUSI MIPSIMBIX
IJIOCKOCTEN

19 [NapannenbHBIE IPSMBIE M TUIOCKOCTH
napasuieNbHble CeUeHUs

20 [NapannensHbIE IPSMBIE M TUIOCKOCTH
pacyéT OTHOLIEHU I
[NapannenbHbIE MPSMBIE U TUIOCKOCTH

21 YIJIbI MEXKY CKPEIBAIOIMMUCS
MPSMBIMU
[leprieH tuKymIsipHBIE TIPSMBIE U

99 MIJIOCKOCTH: CTaHAapTHBIE Maphbl
MIEePIICH TUKYISIPHBIX TIJIOCKOCTEH 1
MPSMBIX, CHMMETPHU MHOTOTPAaHHUKOB
[lepnieHAuKyISIpHBIC TIPSMBIE U

23 IJIOCKOCTH: TeopeMa 0 Tpex
MepHeHINKYIsIpax

24 [leprien tuKymsipHbIE TIPSIMBIE U




IIJIOCKOCTHU: BBIYMCIICHHA IJIUH B
MHOT'OI'paHHHUKax

25

[loBTOpeHue: miomaIu
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIS
TIOIAIeH, COOOpaKEHUS TTO100H S

26

[ToBTOpEHME: TLIIOIAAN
MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIS
MJIOMIRACH, COOOpakeHHs MOJ00us

27

[ToBTOpEHME: TIIOIAAN
MHOTOYTOJIbHUKOB, (DOPMYJIbI IS
TIOIIAIeH, COOOpaKEHHS TTOI00M S

28

[Inompaan ceyeHuit MHOTOIPaHHHUKOB:
IUIOLIAIM TTOBEPXHOCTEN, pa3pe3aHus Ha
9acTH, COOOpaKEeHUS 0100

29

[Tnomaan cevyeHnit MHOTOTPAHHUKOB:
IUIOLIAJIM TTOBEPXHOCTEN, pa3pe3aHus Ha
4acTu, COOOpaxeHUs Mo100u st

30

KonTponbsnas padora "TloBTopenue:
MHOTOTPaHHHUKH, CEUEHUS
MHOTOTpaHHHUKOB"

31

O0BEM Tenma. O0BEeM MTPAMOYTOJIBHOTO
napasuieNnenuena

32

3amaun 00 yIBOGHHU KyOa, O KBaJpaType
Ky0a; O TPUCEKIUU yria

33

CrepeoMeTpryecKre 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSMOYTOJIBHOTO
napasuienenumnena

34

HpI/IKJ'Ia)IHBIe 3aJJa4M, CBA3aHHBIC C




BBIYMCIICHHEM 00bEMa IpAMOYTroJIbHOTO
napauicjacruIicaa

35 O06BEM NpsAMOIT TPU3MBI

36 CrepeomeTpriecKue 3a/1a4u, CBSI3aHHbIE C
BBIUHCIICHHEM 00BEMOB TIPSIMOM MTPU3MBI

37 [Ipuknanuble 3a7a4u, CBSI3aHHBIE C
00BEMOM TIPSMOI TPU3MBI
Brrunciienue 00EMOB Tell ¢ TTOMOIIBIO

38 onpenenéHHoro nurerpaga. OosEmM
HAKIIOHHOM IIPU3MBbI
Brranciiearne 0056MOB TEN C ITOMOIIBIO

39 onpenenéunoro uHTerpana. OosEm
MUPaMUIBI

40 ®opmyna o6bEMa nupaMusl. OTHOLICHUE
00BEMOB MUPAMU/I C OOIIUM YTIIOM

a1 dopmyna o0béMa mupamuibl. OTHOIICHHE
00BEMOB MTUPAMHKJI C OOIIMM YITIOM

42 CrepeoMeTpHuyecKue 3a1a4u, CBSI3aHHBIE C
00bEMaMu HaKIIOHHOMW MTPU3MBI

43 CtepeoMeTpHYeCKHE 3a/1a9H, CBSI3aHHBIE C
00BEMaMU MUPAMUIBI
[Tpuknanusie 3agaun mo Teme "OObEMBI

44 Ten", CBSA3aHHbBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

45 [Npuxnagnasie 3ama4yn mo Teme "OO0bEMBI
Ten", CBSI3aHHBIEC C 00BEMOM MU PAMU TG

46 [Mpumenenune o6bEMOB. Brruncnenue

PaCCTOAHUA 10 IMIIOCKOCTH




KonTponbhas padora "O0bEM

47 |
MHOTOTPaHHHKA
[unuHapuyeckas MOBEPXHOCTD,

48 oOpa3yronme MUIUHIPUIECKON
MTOBEPXHOCTH

49 Humunaap. [psmoit kpyroBod HUIUHAP.
[Tnomank MOBEPXHOCTH LHUIUHAPA

50 Konunueckas moBepxHOCTh, 00pa3yrolme
KOHUYECKO# moBepxHocTH. Konyc

51 Ceuenne KOHyca TIIOCKOCTHIO,
MapaJiyieNIbHOM IITOCKOCTH OCHOBAHMS

59 Yceuénnnlii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOW MOBEPXHOCTH U
MOJIHOM TOBEPXHOCTH KOHYCa

54 [Tnomaas GOKOBOM MOBEPXHOCTH U
MOJIHOM TOBEPXHOCTH KOHYCa
CrepeoMeTpHUECKHE 331a4K Ha

55 JIOKA3aTEJIbCTBO M BBHIUMCIICHUE,
MTOCTPOCHUEM CEUCHHUH ITUITUHIPA, KOHYCa
CrepeoMeTpHuyecKue 3a/1a9l Ha

56 JIOKa3aTeIbCTBO U BBIUKCIICHUE,
MOCTPOCHUEM CEUCHUM ITUITUHPA, KOHYCA

57 [puxnagHble 3a1a4n, CBSI3aHHBIE C
UATUHIPOM

58 [puxnagHble 3a1a4u, CBSI3aHHBIE C
IAITUHIPOM

59 Cdepa u map




60

[lepeceuenue cdepsl U mapa ¢
rutockocThio. Kacanue mapa u cdepsl
IUTOCKOCTBIO. Brj n n3o0pakeHue mapa

61

Ilepeceuenue cdepsl U mapa ¢
mockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Buj 1 nzo0paxkeHue mapa

62

VYpaBHenue chepsl. [Inomane cheps! u eé
yacTen

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuyeckue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHUC,
CBSI3aHHBIC CO CQEePOid U IIAPOM,
MTOCTPOCHUEM MX CEUECHUH MIOCKOCTHIO

65

CrepeomeTpuyeckre 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BBIUMCIICHUE,
CBsI3aHHBIE CO Cepoil U MapoM,
MOCTPOCHUEM UX CEYCHUH MIIOCKOCTHIO

66

[puknagubie 3a1auu, CBI3aHHBIE CO
cdepoit u mapom

67

[loBTOpEHUE: OKPY)KHOCTH Ha MIJIOCKOCTH,
BBIUHCIICHHS B OKPYKHOCTH, CTaH/apTHHIS
mogoous

68

Paznuunsie KOM6I/IHaHI/II/I TCJI BpalliCHUA U
MHOTOIpaHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpalieHus"

70

3anauu no teme '"Tena v MOBEPXHOCTH
BpalieHus"




71

KonTponbsHas padora "Tena u
MOBEPXHOCTH BpallieHU"

72

O6bém nunuuapa. Teopema 00 00bEMe
HPSIMOTO [UJIMHAPA

73

Brrunciienne 00bEMOB TEI € ITOMOIIBIO
onpenenéHHoro nuterpana. OosEmM
KOHYyca

74

IInomaayu OOKOBOM U MOJIHOM
MOBEPXHOCTU KOHYCA

75

CrepeomeTpriecKue 3a/1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM O0BEMOB ITUIIMH]IPA,
KOHYcCa

76

[Npuxnagusie 3anaun 1o TeMe "OO0BEMBI U
IO TTIOBEpXHOCTEM Ten"

77

OO0BEM mapa ¥ MAPOBOTO CEKTOpA.
Teopema 06 00béMme mmapa. [Tnomans
cdeprr. CTepeoMeTpruyeckue 3a1au,
CBA3aHHbIC C BBIYUCJIICHUEM O6’béMOB
mapa, mapoBOro CErMEHTa M IIAPOBOTO
CeKTopa

78

[Tpuknanusie 3agaun mo Teme "OObEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM 1IAapa U
moRabi0 chepbl. COOTHOLICHUS MEXKITY
IJIOLIAJIIMA TTOBEPXHOCTEH 1 00bEMaMH
MMOJOOHBIX TEN

79

[TonoOHbIE TeNna B MPOCTPAHCTRBE.
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