/‘ MYHWULMAJIbHOE BIOAXETHOE
L/ A OBLUEOBPA3OBATEJIbHOE YYPEXK AEHWE
* I. UIPKYTCKA JIULIEM Ne 1

=1\ ===

MBOY r. UpkyTcka Jluuen N 1; 664043, r. UpkyTcK, yn. BopoHexckas, 2;

JILIEA Ne 1 i & )
_LLKW Ten. 8 (3952) 48-80-19; e-mail: irkutsk1licey@yandex.ru
Paccmotpeno CornacoBano YTBepxkIeHO
Ha 3acemaHnn Kadempsr 3aMecTUTENh TUPEKTOPA IO Hupexrop MBOY r. Upkytcka
€CTECTBEHHO — HMP MBOY r. Upkytcka JIumeit Nel
MaTteMaThudeckux Hayk MbOY Jluneit Nel E.A. Crapuesa

r. Upkyrcka Jlunei Nel
[Tpotokom Ne 1

oT «30» aBrycra 2024 r
PykoBonutens kadeaps

IIBemeBa M.E.

H.B. Kamo3una
[Tpuxaz Ne 126/6

ot «02» centsiops 2024 T..

CTa le,eBa Mopnncaxo undposon
nognucbio: Ctapuesa
EKaTepMHa EkaTepuHa AnekceeBHa
[aTa: 2024.09.02 15:39:43
AnekceeBHa +0800'
PABOYAS ITPOI'PAMMA

o reoMeTpuMn
Jutst o0yyaromuxcs 11 kiacco
yrayOnéHHbIN YpOBEHb

102 gaca

Pa3zpabotuuk:

Ky3smun B.B.

yunrtens MareMatuku MBOY r.
Wpxkyrcka JIunein Ne 1, BKK

2024-2025



MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIIEYMBAET BO3MOXHOCTb M3YyYEHHUS JUCLUIUINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU T€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIBHBIX CIIOCOOHOCTEN 00yUaoUXcs IPU U3YYEHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOJIUMBIX IS YCIEMIHOTO NMPOo(deCcCHOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeaCcTaBiIeHUs 0 TEOMETPUU KaK YaCTH MUPOBOU KYyJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUPa, 3HAHUE MOHITUIHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMya M yMEHHME HUX NPUMEHSTh, YMEHHS JIOKa3blBaTh TEOPEMbI M HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTE€MaTUYECKUX TeOpuil, GOopMUpOBaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3aJad C NPAKTUYECKUM COIEPIKAHHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4YaronMxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/ICpKATENFHBIMHA JHHUAMH yueOHOro Kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcs:  «lIpsMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJEpKaTEeJNbHBIM JHHHUSIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamianuch HEOAHOKPAaTHO. JTO  TO3BOJSET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBJISIONIeH yueOHOoro npeamera «MaremMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 102 gaca: B 11 xmacce — 102 gaca (3 gaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Tena Bpamenust

[loHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKass IOBEPXHOCTD,
chepuueckass MOBEPXHOCTh, oOpasyromue mnoBepxHocTel. Tema BpaleHus:
UUJIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U MJIOCKOCTH, KacaTelbHasl TIOCKOCTh K cepe. M3o0paxeHue Ten BpalleHus Ha
mockocTu. Pa3éprka nunuuapa u konyca. Cummerpus cepsl 1 mapa.

O6béM. OcHOBHbIE CBOiicTBAa 00BEMOB Tein. Teopema 00 o00bEME
IPSIMOYTOJILHOTO Tapajulesenunena u ciaeactBuss u3 He€. OO0bEM mpsiMoil U
HAKJIOHHOW MPU3MBbl, HWIWH]IpA, MUpaMuabl U KoHyca. O0OBEM Iapa U 1MapoBOTO
CErMeHTa.

KoMmOunanuu Ten BpalieHUs W MHOTOTpaHHMKOB. [lpu3ma, BhucaHHas B
UWIMHAP, ONHCaHHas okojio mwiuHapa. [lepeceuenue cdepsl U 1mapa ¢
mwiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTOTpaHHHKA,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IUJIMHAPA, KOHYyCa, IUIONaaAb chepbl U e€ yacTe.
[Tonobue B mpocTtpancTBe. OTHOIIECHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
noaoOHeIX ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Pemienwe 3agady Ha
MJIOCKOCTH € UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BpaIllCHUS: CEUCHUS LIIMHIPA
(mapamienbHO YW TMEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (mapaliesibHbIe
OCHOBAHHUIO U MPOXOSIIUE YEPE3 BEPIIHUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHUS
CEUEHUI: METOJ] CJIeI0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ TIepeHoca
CEKYyLIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkrtopsl B npocTpancTBe. Oniepannu HajJ BEKTopaMu. BekTopHOe yMHOKEHHE
BEKTOpoB. (CBOHCTBa BEKTOPHOIO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasioxkeHune BeKTOpa Mo
6azucy. KoopamHaTHO-BEKTOPHBINA METOI IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHHSsI B IPOCTPAHCTBE

JIBwxenus mpoctpancTBa. OtoOpakenus. JIBMKEHUS W PaBEHCTBO (UTYP.
OO6uue cBoiicTBa JBMXKEHUH. Buabl JBMKEHUN: TapalielbHbIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpHs, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOr0 00IECTBA, MPEACTABICHUE O MATEMATUYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUW B APYrHX HayKax, TEXHOJIOTusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U JeATeTbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHANBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUS ITUBUIIN3AIINY, OBJIAJICHUE SI3bIKOM MAaTEMaTUKH U MaTeMaTH4eCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBU:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHHUSX, MpeAsiaratb KPpUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKACHHI
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOUPATh HanboJee MOIXOAIIUN C YYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (HhOopMHpOBaTH TMMOTE3Yy, apryMEHTHUPOBAThH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHMSI U BBIBOJBI IO pe3ysIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbIN HHTEJLJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH 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
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOThI U KOOPIMHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 11 kiacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C IWJIUHAPUYECKOH,
KOHHYECKOH M CHEpUUYSCKOM TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
TTOJTYYCHHUS;

e ONEPHPOBATH MOHATUAMH, CBI3AHHBIMU C TEJIaMHU BPAIICHUS: TUIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

e pacmo3HaBaTh TeNla BpalleHus (UWIMHIAP, KOHYC, chepa W Mmap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

e KJIACCHU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

e BBIYUCIIATh BEJIUYMHBI 3JEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUS,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJI BPAICHHUSI,
TEOMETPUUYECKHX TEJ ¢ MPUMEHEeHueM (hopmyir;



CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AaHHBIMA C KOMOWHAIMSIMU TEJ
BpaIieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAILICHHS;

BBIYHCIIATh COOTHOIICHUSI MEXTY IJIOIIAIIMU TTOBEPXHOCTEN U 00bEMaMu
IIOJOOHBIX TEN;

N300pakaTh MW3y4aemble (UTYPHI, BBHITOIHATH (BBIHOCHBIC) TUIOCKHE
YEepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJI BPAILICHHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMPEJCTAaBICHHYIO Ha
yepTexKax U pUCYHKaX;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEPAllUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
peliaTh TeOMETPUUECKUE 3a/1a4l Ha BEIYMCIICHUE YTJIOB MEXKTY IPSIMBIMU U
MJIOCKOCTSAMHU, BEIYMCIICHUE PACCTOSTHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a IPU PEUICHUU;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpAIICHUS TMpHU
[apaJyIeIbHOM  IIEPEHOCE, LUEHTPAIBHOM CHUMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWIMH]IpA
(mapayuieTbHO U MEPIEHIUKYJIISIPHO OCH), CEUCHUSI KOHYca (TlapajuiesibHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJB30BaTh METO/Abl TOCTPOCHHSI CEUECHWI: METOA CIEA0B, METO]
BHYTPEHHETO IIPOECKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

MPUMEHSTh TeoMeTpuYecKre (AKThI ISl PElIeHUsS CTEPEOMETPUYECKUX
3a/1a4, MPEANoJiaralinuX HECKOJIbKO IIaroB pEIICHUs, €CJIM YCJIOBUS
IIPUMCHEHHUS 3/I1aHbI B SIBHOM 1 HESIBHOM (hopme;

pemaTh 3ajlaud Ha JIOKa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOUIEHUW U
HaX0XJICHUE TEOMETPUUECKUX BEJIUYHNH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1aY;

MPUMEHSITh MOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAJIU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalldH, MPUMEHSTh H3YyUYCHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEIICHUS MaTeMaTH4YeCKU



c(OopMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh pPeabHbIE CUTyallMd Ha
A3BIKE TEOMETPHUH, UCCIEA0BATH MIOCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
TeOMETPUUECKUX TIOHATUA W TEopeM, ammapara airedpbl, pemathb
IIPAaKTUYECKUE 3aJ1a4d, CBS3aHHBIE C HAXO0XXJICHHEM TI'€OMETPUYECKUX
BEJIMYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne ni/m P Kourposbnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 AHaMTHYECKass TEOMETPHS 15 1
5 [ToBTOpeHME, 0606III€HIEC " 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpamieHus 24
5 [Tnomany moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBrokeHUs 5 1
7 [ToBTOpEHwUeE, 0606meHI/vIe " 17 9
CUCTeMaTH3alus 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

11 KUIACC
Nen/m  Tema ypoka JIeKTPOHHBbIE NN (pPOBbIE
Bcero o0pa3oBaTejibHbIE PeCypChbl

1 [ToBTOpenue tems! "KoopauHaTsl BeKTopa 1
Ha TJIOCKOCTH U B MPOCTpaHCTBE"

2 [ToBTOpenue Temsl "CkansgpHoe 1
IIPOU3BEIEHUE BEKTOPOB"

3 [ToBTOopenue temsl "Boruncienue yria 1
MEX/y BEKTOpaMH B IpocTpaHcTBe"

4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
MIPOXO/ISIIEH uepe3 ABE TOUKH"

5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax

5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax

7 BekropHoe npousseneHue 1

8 JInneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHUE

9 JInHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
IpOrpaMMHUPOBaHKE

10 AHaTMTHYECKHE METOIbI pacyéra yria 1
MEX1y PSIMBIMH B MHOTOI'PaHHUKAX

1 AHaJIUTHYECKHE METOBI pacuéTa yria 1

MCKAY MIIOCKOCTSAMU B MHOTOT'paHHUKAaX




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxnenue paccTosstHUM OT TOYKHU 710
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KonTtponpHas pabora "AHanutudeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOT'PAaHHUKHU

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

18 MJIOCKOCTH, TIEPECEUCHUS IPSMBIX U
IJIOCKOCTEM

19 [TapamienbHbIe TIPSIMBIE U TJTIOCKOCTH:
napajieIbHbIe CeUEHUS

20 [TapannenbHble NpAMbIE U IIIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapamiensHbIe TPSIMBIE U TTTIOCKOCTH: YTJIbI
MEXIY CKPEIMBAIOIIMMUCS TTPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

29 CTaHJapTHBIC TTAPhI IEPIIEHIUKYISIPHBIX
MJIOCKOCTEH M MPSMBIX, CAMMETPUH
MHOTOTPAaHHUKOB

23 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
TeopeMa O TpeX MeprneHINKYIsIpax

24 [lepnienauKyAsipHBIE IPSMBIE U TJIOCKOCTHU:

BBIYUCJICHUA OJIMH B MHOT'OI'PAHHUKAX




25

[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEeHUS
monoous

-

https://math-ege.sdamgia.ru
http://alexlarin.net

26

HOBTOpeHI/Ie: jIomaanu MHOIOyroJibHMKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
moa00ust

27

28

29

[ToBTOpEHME: IIOMIAIX MHOTOYTOJILHUKOB,
dbopMyIIBI IS TUTOIIACH, COOOpaXKeHUS
o 100us

[Tnomany ceyeHuii MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs MOA00HS

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUS MOA00HS

-

https://math-ege.sdamgia.ru
http://alexlarin.net

30

KonTponasnas pabora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

3agauu 00 yABOEHHHM Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeoMeTpHuecKUe 3aJaul, CBSI3aHHBIE C
00BEMOM MPSMOYTOIILHOTO
napaJenenuneaa

34

[Ipuknagubie 3a1a9u, CBsI3aHHBIE C
BBIYHCIICHHEM 00BhEMA TIPSIMOYTOJILHOTO
napasuiesenumneia




35

O0BEM ITPSAMON ITPU3MBI

CTCpeOMeTpI/ILICCKI/IC 3aa4u, CBA3aHHBIC C

3 BBIYUCIICHHEM 00BEMOB TPSMOI MTPU3MBI

37 [Tpuxnanueie 3a1a4u, CBI3aHHBIE C 00bEMOM
NPSMON MPU3MBbI
Boruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM MPU3MBI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
TTUPAMHU/TBI

40 ®opmyna o0béma nupamuabl. OTHOIIEHHE
00BeMOB MUpamMu ¢ OOLIUM YTIIOM

41 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BEeMOB MUpaMUJ ¢ OOLIUM YTIIOM

42 CrepeoMeTpHUECKUE 33]]a4H, CBSI3aHHBIC C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHuuecKre 3aa4i, CBI3aHHBIE C
00BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaAMUJIbI

46 [Tpumenenne 00bEMOB. Brruncienue
paccTosSHUS 10 TUIOCKOCTH

47 KonTtponsHas padora "O0beéM

MHOTOTpaHHHKaA"




]_[I/IJII/IHI[pI/I‘-IeCKaSI IIOBCPXHOCTD,

48 00pa3yromue MUJIHHIPUICCKOM 1
MOBEPXHOCTHU

49 unuaap. [Ipsamoi KpyroBoi HUIMHAD. 1
[Imomane MOBEpXHOCTH LUIIUHIAPA

50 Konunyeckasi moBepxHOCTh, 00pasyroliue 1
KOHUYECKOU nmoBepxHocTH. KoHnyc

51 Ceuenne KoHyca IIIOCKOCTHIO, 1
napauieIbHOM MIIOCKOCTH OCHOBaHUS

52 VYceuénnblil koHyc. M300paskeHne KOHYCOB 1
U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHON 1
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOIM MOBEPXHOCTH U ITOJTHON 1
IIOBEPXHOCTH KOHYCa
CrepeomeTpuyuecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE, 1
MOCTPOEHUEM CEUCHUI HWJINHIPA, KOHYCa
CrepeomeTprdeckue 3aa4u Ha https://math-ege.sdamgia.ru

56 JI0Ka3aTeJILCTBO U BEIYUCIIEHHE, 1 http://alexlarin.net
MOCTPOEHUEM CEUCHUHN HWJINHIPA, KOHYCA

57 [IpuknanHblie 3a1a4u, CBSI3aHHBIC C 1
[UTHHIPOM

58 [TpuxnanHblie 3a1a4u, CBSI3aHHBIE C 1
MATUHAPOM

59 Cdepa u map 1




60

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

61

[epecedenue cdepsl U mapa ¢ MmIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctsro. Bun u
n300paKeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsl u e€
yacTen

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHuuecKue 3aa4u Ha
JOKa3aT€JIbCTBO U BBIYMCIICHUEC, CBA3aHHBIC
co chepoii 1 mapom, TOCTPOCHUEM X
CCUCHHI TIOCKOCTHIO

65

CrepeomeTpruecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMUCIICHHUEC, CBA3aHHBIC
co cepoii u mapoM, TOCTPOESHUEM UX
CEUYEHUM TIIOCKOCTHIO

66

67

[Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoit
U I1apoM

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIUKCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIE
Iog00ust

68

Paznmunable KOMOWHAIIMY TEJT BPAIICHUS U
MHOTOTPaHHUKOB

69

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

-

https://math-ege.sdamgia.ru
http://alexlarin.net




70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71

72

KonTtponbHast padora "Tena 1 moBepXHOCTH
BpanieHus"

O0BeéM munuHapa. Teopema 06 00bEME
MPSIMOTO ITWJIMHAPA

73

Beruucinenue 00bEMOB TEJI ¢ HOMOILBIO
onpeaenéuHoro unrerpaia. O6bpEM KoHyca

74

75

[Tnomaan 60KOBO M TOTHOM MOBEPXHOCTH
KOHYycCa

CrepeoMeTpuueCcKUe 3aJa4l, CBA3aHHBIE C
BBIYUCIICHHEM 00BbEMOB LIMIIMH]IPA, KOHYCA

76

[Tpuknanueie 3apa4un mo Teme "OO0BEMBI U
TJIOIIA U TTOBEPXHOCTEH Tet"

77

O06béM mapa u mapoBoro cexkropa. Teopema
00 00bEme miapa. [lnomans chepsl.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CerMEHTa U MAapOBOT0 CEKTOPa

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOMIEHUS MEKITY
TUTONIAISIMH TTOBEPXHOCTEH U 00BbEMaMH
MOJOOHBIX TEIl

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenune o6bEMa rpu mogo0omuu.
CrepeoMeTpHUECKHE 33]]a9H, CBI3aHHBIC C




BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIAACH
MOBEPXHOCTEH

80

81

82

KonTtponsnast padora "[1nomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

JBuxenust npoctpancTBa. OToOpaskeHusl.
JIBmxeHus u paBeHCTBO (huryp. OOmue
CBOMCTBA JIBUXCHUU

Buap! nrkeHni: mapauiebHbINH IEPEHOC,
[EHTpaJIbHasl CHMMETPHS, 3epKaJIbHAS
CUMMETpPHUS, TOBOPOT BOKPYT MPSAMOit

83

[Ipeo6pazoBanust mogodus. [Ipsmas u cdepa
Ditnepa

84

85

reOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC
JABUXXCHUA

Konrtponsnas padota "Bektops! B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 mousTHii u
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3HaHui: "l[lapamiensHoCTh
OPSMBIX M IJIOCKOCTEH B MPOCTpaHCTBE"

87

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTreMaru3anus 3HaHui: "BekTopsl B
npocTpaHcTae”

88

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTemartusalus 3HaHuii: "BekTopsl B
npocTpaHcTae”




89

Ob6o6maromee nosropenue 11 noHsATH 1
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cuctemaruzanus 3HaHuii: "OobeM
MHOTOTpaHHUKA"

[EEN

https://math-ege.sdamgia.ru
http://alexlarin.net

90

Ob6o6maromee nosropenue 11 noHATHH 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cuctemaruzanus 3HaHuii: "OobeM
MHOTOTpaHHUKA"

91

Ob6o6maromee nosropenue 11 moHsTHH 1
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cucremarusanus 3Hanuil: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"

92

Ob6o6maromee nmoBropenue 11 nmoHsTH U
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cucremarusanus 3Hanuil: "[lnomanu
MOBEPXHOCTU U 00BbEMBI KPYTJIbIX Ten"

93
94

Hrorosas KOHTPOJIbHAaA pa60Ta

Hrorosas KOHTPOJIbHaA pa60Ta

95

96

97

[ToBTOpenue, o6obIIEHNE 1
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