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IMNOACHUTEJIBHASA 3AIINCKA

I'eometpus siBnsieTcs OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEHETO OOLIErO
oOpa3oBaHus, TakK Kak OOeCle4YrBaeT BO3MOXXHOCTb HW3YYEHHUS JUCIHUIUIMH
€CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH U MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[TockonbKy J0THYECKOE MBILIUIEHHUE, ((OPMHUPYEMOE MTPU U3YyUYEHUH O0YHAFOIIMMHCS
HNOHSATUIUHBIX OCHOB T€OMETPHM, IpPH [OKA3aTEeIbCTBE TEOPEM M IOCTPOEHUU
LENOYKH JIOTUYECKHUX YTBEPKIACHUH PU PEILIEHUH F€OMETPUUYECKUX 3a]a4, YMEHHE
BBIIBUTaTh W OIPOBEPraTh THUIIOTE3bl HETOCPEACTBEHHO HCIIONb3YIOTCA MIpH
pELIeHNH 33]]a4 €CTECTBEHHO-HAYYHOT'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Lens ocBoeHus mporpaMmsl ydeOHOro Kypca «l'eomeTpus» Ha yriayOiaéHHOM
YPOBHE — pa3BUTHE UHAUBUAYAIbHBIX CIOCOOHOCTEHN 00YyYarOMIMXCs MPU U3yUYEHUU
T€OMETPUH, KaK COCTABJISIONEH TpeAMEeTHOW obmactu «Marematuka WU
uHpOpMaTHKay Yepe3 obecreyeHrne BO3MOKHOCTH MPUOOPETEHUS 1 UCTIOJIb30BaHHUS
0osee TIIyOOKMX TEOMETPUIECKUX 3HAHUMA U JEHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOAMMBIX JUIsl YCIEIIHOTO MPO(heCcCHOHATBHOTO 00pa30BaHUs, CBI3aHHOIO C
UCIIOJIb30BaHUEM MATEMAaTUKH.

[IpuopuTeTHBRIMH 3aladaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PACHIMPSIONIIMH U YCUIIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHne NpeICTaBICHUSI O TEOMETPUN KaK 4acTH MUPOBOUM KYJIbTYpbl U
dbopMupoBaHUE OCO3HAHUS B3AMMOCBSI3U TEOMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUTYypax Kak o
BOKHEUIINX MAaTeMaTUYECKUX MOJIENSAX, MO3BOJSIOIIMX ONUCHIBATH M H3y4YaTh
pa3HbI€ SBJICHUS OKPYKAKOLIEr0 MUPa, 3HAHUE MMOHATHITHOTO armapara mno pa3ieiy
«CtepeoMeTpus» ydeOHOT0 Kypca reOMETPHUU;

dbopMupoBaHME  YMEHHMS  BJIaJIeTh  OCHOBHBIMM  TOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (PUTrypax W UX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHUE WX MPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBI U HAXOAUTH
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKaxX, MOJACIAX U B peabHOM
MUpPE MHOTOTPaHHUKM M Te€ja BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHYECKHE
MOJIEIIH;

dbopMuUpoBaHUE TOHMUMAaHUS BO3MOXKHOCTH AaKCMOMATUYECKOI'O MOCTPOEHUS
MaTeMaTH4YeCKUX TEeOpuH, (PopMHUpOBaHHE TMOHUMAHUS POJIM AKCMOMATHUKHU TPHU
IIPOBEJICHUY PACCYKICHUMN;

(dbopMUpOBaHUE yYMEHHS BIaJE€Th METOAAMH J0KAa3aTeNbCTB M aJTOPUTMOB
pelieHust, yMEHUs UX MIPUMEHSITh, IPOBOJIUTH JI0KA3aTEIbHBIC PACCYKICHUS B X0J1€
pEelIeHUs] CTEPEOMETPUUYECKUX 3a7ad M 3aJad C MPAKTUYECKUM COJECpPKAHUEM,
dbopMupoBaHUE TPEACTABICHHS O HEOOXOIMMOCTH  JIOKA3aTelIbCTB  IPH
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000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKJICHUH U POJIM aKCHOMATHKHU B MTPOBEICHUU
JeTYKTUBHBIX PAaCCyKICHU;

pa3BUTHE H COBEPUICHCTBOBAHWE WHTEIUICKTYyallbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yyarouxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, MCCIIEOBATEIbCKUX
YMEHUH, KpUTUUHOCTH MBIIIJICHUS, UHTEpPECa K U3YYEHHUIO T€OMETPUH;

dbopmupoBanue (HyHKIIHMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATUM, OOBEKTOB W
3aKOHOMEPHOCTE B pealbHBIX >KM3HEHHBIX CUTYallMsIX W MPU U3YUECHUU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HCCJEI0BAHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcs: «lIpsiMble M TIJIOCKOCTHM B IIPOCTPAHCTBER,
«MHuororpannukn», «Tena Bpamenus», «BekTopel W  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBMKEHUS! B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HOHSTUSMUY, PEJIEBAHTHBIMU '€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHUTCS KO BCEM COJEpP)KATeIbHBIM JIMHUSIM Y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpeiensieTcss He  TOJbKO 110
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rofaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi dDenepanbHOi padoueit
OpPOrpaMMbl, paclpeleN€HHbIM IO ToAaM OO0Yy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIuecs
oOpaliajiucb  HEOJHOKPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMHU MOHATUAMH U HaBBIKAMU IMOCJIEI0BATEIBHO U MOCTYATENBHO, C
cOOJII0/IEHNEM MPUHLMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yYalOmUXCsl, paCIIUpss U yriTyOusis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHUIO TEOMETPHUH Ha YTI1yOJIEHHOM YPOBHE MTO3BOJISIET:

co3mate ycnmoBus ans  auddepeHunanuu  o0ydeHHUs, TOCTPOCHUs
WHAVNBUAYaTbHBIX O0pa30BaTENbHBIX MpOTrpamMM, OOECIeYuTh  yriayOn€HHOe
U3Y4YECHHE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro npeaMera «MaTtemaTukay;

HNOJrOTOBUTh OOYYAIOIIUXCS K MPOAODKEHUIO H3YYEHHUS MaTEeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccun, obecrieuuBasi MPEEMCTBEHHOCTb MEXKIY
0o0muM u mpodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wusyuyenue yuebHoro kypca «l'eomerpus» Ha yriayOiaEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B HEJEINIO).

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:46 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 akcMoMaTHMYEeCKOM IOCTPOEHHM CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHWe IMpsMBIX B IPOCTPAHCTBE: IEpeceKaroluecs,
napajjielbHble M CKpelluBaronivecss mnpsMble. [Ipu3HAKM CKpeIMBarOLIIUXCs
npsmMeIX. [lapaimienbHOCTh NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: MapajlIeIbHbIE
IPsIMBIE B IPOCTPAHCTBE, MAPAJUIEIBbHOCTh TPEX NPSIMBIX, TAPAIIIEIBHOCTD IIPSIMOU
u 1ockoctu. [lapamnensHoe W UEHTpabHOE MPOECKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbBIE CBOICTBa MapajuIeIbHOrO MpoeKkTUpoBaHus. M3o0paxenue
buryp B mapajielbHONW MPOEKIUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YToOJl
MEXIy NpSAMBIMHA B IpocTpaHcTBE. [lapannenpbHOCTh MIIOCKOCTEN: NapalieiibHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE MIPSMBIE B
IPOCTPAHCTBE, MPSAMBIE MMAPAJUICIBHBIE W MEPIEHAMKYISIPHBIE K INIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroronansHOE IIPOCKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT IPSIMOM JI0 MJIOCKOCTH, MPOEKIUs (PUTYphI HA TNIOCKOCTh. [lepneHauKysspHOCTb
IJIOCKOCTEN: MPHU3HAK MEPIECHANKYJSIPHOCTH JIBYX IUIOCKOCTed. Teopema o Tpéx
NEPIECHINKYJIIAPaX.

Yriel B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JABYTPAaHHBIN
yroJj, JUHEWHBIA YroJl ABYTPAHHOIO yria. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBIL.
CBolicTBa IUTOCKUX YIJIOB MHOTOIPaHHOTO yria. CBOMCTBA MNIOCKUX U ABYTPAHHBIX
YTII0B TPEXTPAHHOTO yIJIa. TeopemMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKHu

Buapsl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. [Ipusma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsi U TMOJIHAsI MOBEPXHOCTb MPHU3MBI.
[Tapaiutenenurien, MpAMOYTOJIbHBIN MapAJUIEIECIUNET U €ro cBoiicTBa. KpaTyaimue
NyTH HAa TMOBEPXHOCTH MHOrorpanHuika. Teopema Oiunepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [lupamuna: N-yronbHas nupamuja, npaBuibHas U yCeUEHHAS
nupamuabl. CBoiicTBa pébep M OOKOBBIX T'paHEW NPaBUIHLHOM MUPAMUJIBIL.
IIpaBuiibHBIE MHOTOIDAHHUKM: IpPaBWIbHAA IpU3Ma W IPABUJIIbHAS NUPaMUIA,
IpaBUJIbHAS TPEYTroJIbHAas MUPAMU/JIa U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrapnenue
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Boluucnenne 51€eMEHTOB MHOTOTPAHHHKOB: péOpa, WaroHaiv, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
IUIOIAb OCHOBaHMH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOi ipu3Mel. [nomaas
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIHHOW NHpPaMUIIBI, TeOopema o
IJIOIIAM YCEYEHHOW MTUPAMUBL.

CummeTpuss B HOpPOCTPAHCTBE. DIJIEMEHTHl CHUMMETPUU  IMPABUIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NPaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuiejenunea, CUMMETPUS MPAaBUIBHBIX IIPU3M, CUMMETPHUS IPaBUIbHOU
IIAPAMUBI.

BekTOpbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, HJIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPHl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IMPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[elCTBUS C BEKTOPAMHU: CIOKEHUE
Y BBIUMTAHHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHUE BEKTOpAa Ha
yucio. CBOMCTBA CIOXKEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHCIIO.
[ToHsaTe xoMIUTaHapHbIE BEKTOpHI. [IpU3HAK KOMIUIAHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O Pas3lnoKEHUHM BEKTOpa IO TpPEM
HEKOMIUIAaHapHbIM  BeKkTopaM. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsizb MEXAY KOOPAMHATAMH BEKTOpA M
KOOpAMHATAMU TOYEK. YTON Mexay BekTopamu. CKalnsipHOE NPOU3BEICHHE
BEKTOPOB.

11 KJIACC

TeJsia BpalmeHust

[lonsiTUs: IWIMHIPUYECKAss TOBEPXHOCTb, KOHHUYECKas TMOBEPXHOCTD,
chepuueckas TOBEpPXHOCTb, OOpasyromue noBepxHocTe. Tema BpalieHwus:
UWIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxenue chepsl
U IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300pakeHne Ten BpallleHHs Ha
iockoctu. Pa3BépTka nununapa u konyca. CummeTpus chepsl U mapa.

O6bEM. OcHoBHBIE CcBOIiCTBa 00BEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Mapajuienenunena u ciaeactBus u3 He€. OObEM mnpsaMon u
HAKJIOHHOHW TPU3MBI, WIMHIPA, MUPaAMUAbl U KoHyca. OO0BEM Iapa M MIapoBOTO
CeTMEHTAa.

KomOunanuu Tenm BpaimieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BrmcaHHas B
IWUIMHJp, ONHCaHHas okojo uwimHapa. Ilepeceuenne chepsr u mapa ¢
iockocThio. Kacanme mapa u cdepsl miockocTeio. [loHSATHE MHOTOTrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIleHusl.

[Tnomane MOBEPXHOCTH HMWIMHIpPA, KOHYCA, IUIOMAAb CPepbl U e€ yJacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, TIOIMIAACH MOBEPXHOCTEH
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noao0HbIX (uryp. IIpeoOpa3zoBanue Mmoao0us, roMOTeTHs. PelieHune 3agad Ha
IIJIOCKOCTH C UCIIOJIb30BaHUEM CTEPEOMETPUYECKUX METOOB.

[TocTpoenune ceyeHrii MHOTOIPaHHUKOB M T€JI BPAIICHUS: CEYEHUS LIWJIMHIpa
(mapaJyieTbHO W TMEPIEHANKYJSIPHO OCH), CEUYCHHS KOoHyca (MmapaljieiabHble
OCHOBAHUIO U MPOXOJAAIIME YEPE3 BEPIINHY), CEUCHHUS 11apa, METO/Ibl MOCTPOCHUS
CEUCHMI: METOJ| CJIEAOB, METOJ BHYTPEHHETO MPOCKTUPOBAHMS, METOJ] MEPEHOCA
CEKYIIEH TJIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTie. Onepaiuy HaJl BEKTOpamMu. BeKTopHOE YMHOKEHUE
BEKTOpOB. (CBOHCTBa BEKTOPHOrOo yMHOXeHMs. [IpsmoyronpHass cuctema
KoOpauHaT B mpocTpaHcTBe. KoopawHatel BekTopa. PasznoxkeHwe BeKTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIA METO/I TIPU PEIICHUN T€OMETPUUECKUX 3a/1au.

JBUKeHUs] B IPOCTPAHCTBE

JIBwxenus: mpoctpanctBa. OTtoOpaxeHus. [[BrkeHUss U paBEeHCTBO (Uryp.
O6mue cBoiicTBa JBIWKEHUN. Buapl JIBWXKEHUN: TMapajuledbHbIA TEPEeHocC,
IEHTpaJdbHasl CUMMETpPHS, 3€pKajibHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOIA.
[TpeobpazoBanus nonodus. [Ipsmas u chepa Diinepa.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3ULIUUA 00YUalOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCUHUCKOI0 OOIIECTBA, TPEACTABICHUE O MATEMAaTHUYECKUX
OCHOBAaX (DYHKIIMOHMPOBAHUS pA3JIUYHBIX CTPYKTYp, SBIEHUN, MPOLEIYP
IPOXJIAHCKOTO  oOmiecTBa  (BBIOOpHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJECICTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE AYXOBHBIX LEHHOCTEH pOCCUICKOr0 Hapoaa, CpOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JIOCTHXKEHUIN HAYKHU U ICSITEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B MOCTPOCHHUE YCTOMYUBOIO OYIyIIIETO;

4) 3cTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 33]1a4, PEIICHUH, PACCyKIEHUMN, BOCIPUUMYUBOCTD K
MaTEeMaTHYECKUM acCIEKTaM Pa3INYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(hOPMHPOBAHHOCTh yYMEHHS TPUMEHSITh MaTeMaTUYeCKWe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHITUSAX CIIOPTUBHO-03JJ0POBUTEIBHOMN €SI TENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymerd mpodeccun U peann3oBBIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI,

I OI&&EQP&H%I%Ha )'IEKT%HH oii ﬁ&ﬂ%&c(gBHOCTB K MAaTCMATUICCKOMY 00pa30BaHUIO u
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caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH MTPAKTUYECKUX 3a]1a4 MATEMaTHIECKON HAMPaBICEHHOCTH;

7) 3K0JI0THYeCKO€e BOCITUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TPUMEHEHHE MAaTeMaTUYeCKUX 3HaHMM JUIs pelieHus 3aaad B 00JlacTu
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTeMaTUYECKOM
HAyKHU Kak c(epbl 4eJIOBEUECKOM I TEIbHOCTH, TAOB €€ Pa3BUTUS U 3HAUUMOCTH
JUISL PA3BUTHS IIUBUIN3ALIUY, OBJIAJICHUE SA3BIKOM MATEMATUKU U MaTeMaTHYECKOM
KyJIbTYypOH KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO
U UCCIIEIOBATEILCKYIO ACSATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eCTBUSA

ba3oBble jornueckue aeiicTBU:

BBIABJISITh U XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUH MEXIy MOHATHSAMH, (HOPMyIUpPOBAThH
OTpe/IeJICHHs] IOHITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUPUKAIIY,
OCHOBAHUS /1711 000OIIEHUS U CPABHEHUSI, KpUTEPUU MTPOBOJAUMOTO aHAJN3a;

BOCIIPUHUMATh,  (QOpMYIUpPOBaTH U  NPeoOpa3OBBIBAThH  CYXKIACHUS:
YTBEPAUTEILHBIC ¥ OTPHUIATESIIbHBIC, STUHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBIABJISAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOMEHUAX W YTBEPKACHHIX, MpEJJIaraTh KPUTESPUHU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEY UL,

JIeJIaTh BBIBOJABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
VHJIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIFOYECHUH 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BBIBO/IBI;

BBIOMpaTh crmoco0® pereHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BHIOMpaTh HAOO0JIee MOIXO AN ¢ yIETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBareJbCcKue 1eiicTBUA:
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UCIIOJIb30BaTh BOIPOCHl KaK HCCIIEIOBATEIHCKUM HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJICHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro 00beKTa, sIBJIEHUs, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpaTh MH(OPMAIIMIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTM3UPOBATH,
CHUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BHIOB U (HOPM
NPEICTaBIICHNUS;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEICTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOopMaIun o CaMOCTOSITENTHHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
IEISIMU OOIICHMS, ICHO, TOYHO, TPaMOTHO BBIpa)kaTh CBOKO TOYKY 3PCHHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JaBaTh IIOSICHCHUS II0 XOJy peIICHUSA 3a/aud,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, pemiaeMOi 3ajJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJCHHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOEKTa, CaMOCTOSATEILHO BBHIOMPATh (OpMAT BBICTYIUICHHS C YYETOM 3ajad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA

poonerr A SRE ARG AT o
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COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIEHUS 3a]1a4u, BHIOUPATh CIIOCO0 PEIIeHUs ¢
y4€TOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
¥ KOPPEKTUPOBATh BApPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

BJQJIeTh  HABbIKAMHU  TIO3HABATEIbHOM  pedUieKCMH  KaK  OCO3HAHUS
COBEPILIAEMbIX JACUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
croco0aMu CaMONPOBEPKU, CAMOKOHTPOJS MpoIecca M pe3yibTaTa perIeHUs
MaTeMaTHYEeCKOH 3a/1auH;

PEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ1auyH,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJibTaTa 1N U YCIOBUSIM, OOBSICHATH TPUUNHBI
JOCTH)KEHUS WJIM HEJAOCTHKCHUSI PE3yJbTaTOB JCSITEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMaHJIHOW W WHIWBUIYATbHOM
paboThl mMpU pelIeHHH Yy4yeOHBIX 3ajay, MPUHUMATH I€Jb COBMECTHOM
JESATeNIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThI, pacrpenessiTh
BU/IbI pabOT, TIOTOBAPUBATHCS, 00CYKIaTh MIPOIECC U pe3yabTat padboThl, 00001aThH
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (hopmax paboThl (0OCYXAeHUSI, OOMEH MHEHHIA,
«MO3TOBBI€ IITYPMbD» U UHBIE), BHIMOIHATH CBOIO YaCTh Pa0OThl U KOOPAUHUPOBATH
CBOU JICUCTBHUS C APYTUMU Wi€HAMU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMMI NOPOAYKT MO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  y4aCTHUKaAMU
B3aUMOJICCTBHUSI.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

e CBOOOJIHO OIEpUPOBATh OCHOBHBIMU MOHATUAMH CTEPEOMETPUU IPHU
pELIEeHNH 3a7a4 ¥ IPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

e TIPUMEHATH AKCHOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX IIPU PELICHUHU
Tr€OMETPUYECKUX 3a/1a4;

e KJaccuUIUPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3AHHBIMM C yIJIaMd B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B IPOCTPAHCTBE, MEXAY NPIMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
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e CBOOOJHO pacro3HaBaThb OCHOBHBIC BHJBl MHOTOI'PAHHUKOB (IIpU3Ma,
nupaMu/ia, TPSAMOYTOJILHBIN Tapajuieenumnes, Kyo);

e KJacCHUPUIIMPOBATH  MHOTOTPAHHHWKH, BBIOMpas  OCHOBaHHUS  JUIS
KJ1accupuKaIum;

e CBOOOJHO OINEpUPOBATH TMOHATHSAMH, CBSI3aHHBIMHM C  CEUYEHHUEM
MHOTOT'PaHHHUKOB INIOCKOCTBIO;

e BBITIOJHSTH napajuienabHoe, HEHTPAIbHOE u OpPTOTrOHAIBHOE
NPOEKTUPOBaHKE PUTYP HA IIIOCKOCTh, BBHITIOJIHITH U300pakeHust GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEYECHHUSI MHOTOI'PAHHUKOB PA3IUYHBIMU METOIAAMH, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEHM  MHOTOIPAHHUKOB  (IpuU3Ma,
NUpaMKIa), TEOMETPUUECKUX TeJl C MPUMEHEHUEM HOpMYIT;

e CBOOOJIHO ONMEPUPOBATH MOHATUSMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IIJIOCKOCTb CHMMETPHUH, IEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH TMOHATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpPAM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH JCHCTBUSI HaJl BEKTOPAMH;

e pemaTh 3aJayd Ha JOKA3aTeIbCTBO MAaTE€MaTUYECKUX OTHOLIEHUW U
Hax0JICHUE FreOMETPUUYECKUX BETUYNH, TPUMEHSISI U3BECTHBIC METOIbI MPHU
pElIEHMH MaTEeMaTHYECKUX 3a]1ad TOBBIIIEHHOIO M BBICOKOI'O YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIIME NPOrpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e HW3BJEKaTh, MNPeOOpPa30BbIBATH M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHATH TMOJYYEHHbIC 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHaJIM3UPOBATh PEalbHbIE CUTyallud, NMPUMEHSTh HU3YYEHHBIE MOHATHUS B
mpolecce TMOMCKAa PEIIeHUS  MaTeMaTH4eckd  CcopMyIMpOBaHHON
poOieMbl, MOJEIUPOBATh pEaJbHbIE CHUTyallud Ha S3bIKE T'€OMETPHH,
HCCJIE0BATh MTOCTPOEHHBIE MOJEIH C MCIOJIb30BAHUEM TI'€OMETPUYECKUX
MOHSATUN M TEopeM, ammapara aareOpbl, perarh MPaKTUYECKHUE 3a/1auH,
CBSI3aHHbBIC C HAXOXKJIECHUEM I€OMETPUUYECKUX BEJIMUHH;

e HMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHUH Kak
COCTaBHOM 4acTH GyHIaMEHTA PAa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oOyJaroniuiicss HAy4YnuTCS:
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e CBOOOJHO OIEPUPOBATH MOHATUSMH, CBSI3AHHBIMH C LWJIMHJIPUYECKOH,
KOHUYECKONM U c(hepudyecKkor TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJIyYEHUS,

e OIEPUPOBATH MOHATHUIMH, CBA3AHHBIMU C TE€JIAMH BPALLICHUS: TUIUHIPOM,
KOHYCOM, c(hepoil 1 mapom;

e pacrmo3HaBaTh Tela BpalieHus (UWIUHIpP, KOHYC, cdepa U map) u
OOBSICHATH CIIOCOOBI TTOJIYYEeHHUSI TEJI BpAIllCHUS;

e KJIacCHU(pUIMPOBATHh B3aUMHOE PACIOIOKEHHUE CPEephl U MIOCKOCTH;

e BBIUKCIISITH BEJIIMYMUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpAILICHUS,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUuEM (HopMyIT;

e CBOOOJIHO OMEpPUPOBATh MOHSATUSMHU, CBSI3aHHBIMU C KOMOWMHALMAMH TEI
BpallleHWs] 1 MHOIOTPaHHUKOB: MHOT'OIPAHHUK, BIMCAaHHBIA B cdhepy U
OMHCaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalllCHMUS;

e BBIYUCIIATH COOTHOIIEHUS! MEXK/Y IUIOMIAIIMU [TOBEPXHOCTEN U 00bEMaMu
I10JTIOOHBIX TEJI;

e u300paxaTb H3y4yaeMmble (UTYpbI, BBINOJHATH (BBIHOCHBIE) IIJIOCKUE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TeJl BPAICHUS;

e W3BJEKaTh, WHTEPHPETUPOBATH U MPeoOpPa3OBbIBATH HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKax;

e CcBOOOJIHO ONEPUPOBATH NOHITHUEM BEKTOP B IPOCTPAHCTBE;

e BBINOJIHATH ONEPALMU HAJl BEKTOPAMH;

e 33/1aBaTh IUVIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPAMUHAT;

e peniaTb F€OMETPUYECKHE 33]Ja4M HA BBIYUCICHUE YIJIOB MEXAY NPAMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHHUM OT TOUKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METOA MPU PEIICHHH;

e CBOOOJIHO OIEPUPOBATH IOHATUSAMH, CBA3AHHBIMU C JBWKEHUEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHUU;

e BBINOJHATH M300paKEHHS MHOTOIPAaHHUKOB U TeNl BpallleHUus MpH
MMApAJUICIIBHOM  T[EPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IIPU IIOBOPOTE BOKPYT MPsIMOM, TpeoOpazoBaHus o 100us;

e CTPOWUTH CEYEHUS MHOTOI'PDAHHMKOB U TE€J BPAILEHUS: CEUYCHMs LMIMHAPA
(mapauiesnbHO M NEPIEHIUKYISIPHO OCH), CEUECHHS KOHYCa (IapajlielibHbIe
OCHOBAHMIO ¥ IIPOXOJSAIIME YEPE3 BEPILINHY), CEUEHUS 11apa;

e HCIOJb30BAaTh METOJbI IOCTPOEHUS CEYEHHH: METOJ CJIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIIOCKOCTH;
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e JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

e TMPUMEHATH TeOMETpUYECKUEe (aKThI I PEUICHUS CTEPEOMETPUUECKHUX
3a7a4, IPEANOJIArarluX HECKOJIbKO IIArOB pPELICHUs, €CIHU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOM (hopMme;

e pemarh 3aJa4d Ha JO0KAa3aTeIbCTBO MAaTEMATHYECKUX OTHOLICHUW W
HAXOXKJICHUE TEOMETPUUYECKUX BEIINYMH;

e TMPUMEHATH MPOTPAMMHBIE CPEICTBA U BJIECKTPOHHO-KOMMYHUKAIMOHHBIC
CHUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1aY;

e TPUMEHSATH [MOJIYYCHHBIC 3HAHUS HA TPAKTUKE: CPABHUBATH, AHAIIM3UPOBATH
U OILICHUBATh pEaJbHBbIE CHUTyallMW, MPUMEHATbh HM3YYCHHbIC TMOHATHA,
TEOPEMBI, CBOMCTBA B IMPOILECCE IIOUCKA PEIICHUS MaTeMaTHYECKU
chopMyJIMPOBaHHOW MPOOJIEMBI, MOJACIUPOBATh pealibHbIC CUTyallud Ha
SI3bIKE T€OMETPHUH, UCCIIEA0BATH IMTOCTPOECHHBIE MOJIENIA C UCTIOJIb30BAHUEM
F€OMETPUYECKUX TIOHATUH M TeOopeM, ammapara aiareOpbl, pemarhb
MPAKTUYECKUE 3aJlauyd, CBS3AHHBIE C HAXO0XKJACHUEM TE€OMETPUUYECKUX
BEJINYMH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTamax pa3BUTHS T'EOMETPUU KakK
COCTaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS TEXHOJOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanyecTBo yacos DJIEKTPOHHbIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
n/n NMporpamMmblI Bcero Kontpoapueie | Ipakruueckue o0pa3oBaTejibHbIE
padoTbI padoThI pecypen
1 BBenenue B ctepeomeTpuio 23 1
9 B3anmMHoe pacnonoxxeHue npsMbIX B 6 1
IPOCTPAHCTBE
3 [TapannensHOCT NPSIMBIX U IUNIOCKOCTEN B 8
IIPOCTPAHCTBE
4 HepneHz[mfynﬂpHOCTL IPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
) VYribl U paccTosTHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBe 12
8 HOBTo?eHHe, 000011IeHHE U CHCTEMAaTH3allHs 5 5
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KIIACC

KoanuectBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uuppoBbIe
Ne ni/m P Kontpoasnsie | IlpakTnyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 AHanutuyeckas reoMeTpus 15 1
) [ToBTOpeHue, 06001IeHIE U 15 1
cUCTEMaTH3aIns 3HAaHUH
3 O0BEM MHOTOrpaHHUKA 17
4 Tena BpamieHus 24
5 [Tmomam moBEPXHOCTH U 00BEMBI 9 1
KPYIJIBIX TEI
6 JIBroKeHUS 5 1
7 [ToBTOpEHME, o6o6meH%e " 17 5
CUCTEMAaTH3aINS 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

KoaudecTBo yacoB 3J'IeKTp0HHI)Ie

Ne Hara uudposbie

Tema ypoka Kontpoabubie | IlpakTtuuyeckue
n/n Bcero U3yueHusi | oOpas3oBaTesibHbIE

padoThI padoThI pecypebi

OcHOBHbIE NpaBHIIa U300paXKEHUS HA
1 PHUCYHKE TUIOCKOCTH, MapajuieIbHbIX 1
NPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[TonsiTHs cTepeoMeTpHH: TOYKA, TIPSIMas,
MJIOCKOCTB, MPOCTPaHCcTBO. OCHOBHEBIE

2 MpaBUJIa U300paKEHUS Ha PUCYHKE 1
TJIOCKOCTH, MAPAJUICITEHBIX TPSIMBIX
(OTpe3KOB), CepeIMHbI OTpe3Ka

[TonsiTusA: nepecekaronrecs mIOCKOCTH,
3 nepeceKarommecs mpsiMast U MiI0CKOCTh; 1
MOJTYIIPOCTPAHCTBO

[ToHsTHS: IepeceKatonIrecs IIOCKOCTH,
4 MepeceKaroIrecs npsimMasi U MmIOCKOCTh; 1
MONYIIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHUE
5 MPOCTEUIINX TPOCTPAHCTBEHHBIX PUTYD, 1
HECYIIIECTBYIOIHNX 00bEKTOB

MHororpaHHUKH, H300paxeHHe
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1

HCCYIICCTBYIOIIUX 00BEKTOB
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AXCcHOMEI CTCPCOMCTPHU U IICPBLIC
CJICACTBUSA N3 HUX

AXCHUOMBEI CTCPCOMETPHUHU U IICPBBIC
CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
crnencTBus 3 HuX. CrocoOsl 3aanus
MPSAMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE.
O603Ha4eHHsI IPSAMBIX U JIOCKOCTEN

10

N3o0pakeHne ceueHnii mupaMuibl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOAST Yepe3 UX
pEbpa. N300pakeHue nepecevdeHus
MOJTYYEHHBIX TJIOCKOCTEM.
PackpammBanue nocTpOCHHBIX CEYEHUN
pa3HBIMH LIBETaMU

11

N3o0pakeHne ceueHuil mupamusl, Kyoa
Y IPU3MBI, KOTOPbIE MPOXOAST Yepe3 Ux
pé6pa. 3o0pakeHne nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue moCTpOCHHBIX CEUEHUN
pa3sHBIMH [IBETAMH

12

N300paxenue cedeHuit nupamuabl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux
pé6pa. M3o0parkeHue nepeceueHus
MOJTYYEHHBIX TJIOCKOCTEM.
PackpammmBaHye TOCTPOCHHBIX CEYECHUI
pa3HBIMH [IBETaMU

13

N300pakeHue ceueHuil mupamusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOJAT Uepe3 ux

1

pEopa. N300pakeHune nepecedeHus

Lo ERT HOARMCAR SREKTPOHLE

TalvalaYilal Tal™"a)
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MOJIYYEHHBIX MJIOCKOCTEH.
PackpammBanue nocTpOEHHbBIX CEUCHUI
Pa3HBIMU LIBETAMU

14

Merton ciaenoB Aisi HOCTPOCHUST CEYEHUI 1

15

Merton ciiefioB 1Sl TIOCTPOCHUS CEUSHHIH.
CBolicTBa nepeceyeHnii MpsIMbIX U 1
IIJIOCKOCTEH

16

Meron cnefoB 11 TOCTPOEHHUS CEYEHU .
CaoiicTBa nepeceyeHnid MpsIMbIX U 1
IJIOCKOCTEN

17

[TocTpoenue ceuenuit B mupamuae, Kyoe
o TpéM ToukaM Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh 111aroB
ITOCTPOEHUS

18

[TocTpoenue ceyenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXEH U 3allUCh 111ar0B
MTOCTPOEHUS

19

[TocTpoenune ceuenuit B mupamue, Kyoe
1o TpéM Toukam Ha pEopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMUCh I11aroB
MOCTPOCHUS

20

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXEH U 3allUCh 111ar0B

ITOCTPOCHUA
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21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPIIMOHATIBHBIX OoTpe3kax. [Togodue 1
TPEYrOJILHUKOB

22

[ToBTOpenne mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHIX Ha
BBIHOCHBIX 4epTexax. MicTopus pa3BuTus
TJIAHUMETPHUU U CTEPEOMETPUH

23

KonTtponsHas padora "AKCHOMEI
P p
crepeomerpun. Ceuenus"

24

B3anMHOeE pacnonoxeHue NpsiMbIX B
npocTtpaHcTBe. CKpemuBaronecs
npsiMble. [Ipu3Haku ckpemmBaromuxcs 1
npsaMbIx. [lapamienbHble npsMbie B
IIPOCTPAHCTBE

25

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTHU MPSIMOU MapasuieIbHOM
JAHHOW MPSAMOM, IPOXOIAILEH Yepe3
TOUKY IIPOCTPAHCTBA U HE JIEKallel Ha
JTAHHOM NpsAMOi. Jlemma o mepeceueHun
MapajuIeIbHBIX IPSIMBIX MJIOCKOCTHIO

26

[TapamtensHOCTB Tpex npsiMbIX. Teopema
0 TPEX MapasuleIbHbIX NPsAMBIX. Teopema 1
O CKPEIIMBAIOIIMUXCS IPAMBIX

27

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajuIeIbHOTO
npoeKTHpoBaHus. M300paxkeHnne pa3HbIx
¢buryp B nmapayuieIbHON MPOESKITNI
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28

[MenTpanpHas mpoekUus. YToII ¢
COHAIIPABJICHHBIMH CTOPOHAMH. YTOJI
MEXAY PAMBIMU

29

3amayu Ha JOKAa3aTeILCTBO U
HCCICO0OBAaHUC, CBA3AaHHBIC C
PacIoNIOKEHUEM MPSAMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapaIenbHOCTh IPSIMON U
IIJIOCKOCTH B IIPOCTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH IPSIMOM U INIOCKOCTH.
CaoiicTBa MapaylIEIbHOCTH MPSIMON U
IIJIOCKOCTH

31

FGOMeTpI/I‘-IGCKI/Ie 3aJa4u Ha BBIYHUCJIICHUEC
U JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajyIeIbHOCTBIO MPSAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE

32

[TocTpoenune ceyeHus1, pOXOIAIIErO
yepe3 JaHHYIO MPSIMYIO Ha YepTexke U
MapajIebHOrO ApYyrou npsamoi. Pacuér
OTHOILICHU I

33

[TapannensHas npoeKuys, IPUMEHEHHE
JUIs TIOCTPOCHUS CEUeHUM Ky0a u
napasienenumnena. CBolcTa
napajuieenumnea U mpru3Mbl

34

[TapannensHbie mockocTu. [Ipusnaku
NapajuIeIbHOCTH ABYX IJIOCKOCTEN

35

Teopema 0 mapaJIeIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH,

1

MPOXOJAIIeN Yepe3 TOUKY, He

[JOKYMEHT MOAIMWCAH S/1EKTPOHH

Ol NOANWCHIO
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MIPUHAJICKALLYIO TaHHOW INIOCKOCTH U
CJIEeICTBHS U3 HEe

36

CBoiicTBa mapajiieabHbIX TIIOCKOCTEN: O
MapajuIeIbHOCTH MPSMBIX ITepeCceUeHUs
IIPU NIEPECEUCHUHU IBYX MapallIeIbHbIX
IJIOCKOCTEH TpeTheil

37

CaolicTBa nMapajieNbHbIX MIIOCKOCTEM:
00 oTpe3Kax mapamielbHbIX MPSMBIX,
3aKIF0YEHHBIX MEX Yy NTapaJuIeIbHbBIMU 1
IJIOCKOCTSIMM; O IEPECEYEHHUH NTPSIMOU ¢
JBYMS IapajlIeIbHBIMU IIJIOCKOCTAMHU

38

[ToBTopenue: Teopema Iludaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYT' OJIBHOT'O TPEYT OJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiejaenumnena

41

Brruncnenue 1MH OTpe3KOB B KyOe 1
MPSIMOYTOJILHOM MapaJliesenuresie

42

[TepieHAMKYASIPHOCTH MIPAMON 1
mockocty. [IpusnHak
MEePIEHIUKYISIPHOCTH IPSIMOM U
IJIOCKOCTH

43

[lepneHIMKyIApHOCTD MIPSMON U
mockoctH. [Ipru3Hak
MEPIEHIUKYIIAPHOCTH IIPSIMOU U

IIJIOCKOCTHU
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44

Teopema o cyiecCTBOBaHUU U
€IMHCTBEHHOCTH MPSAMOM, MPOXOISIICH
Yyepe3 TOUKY IPOCTPaHCTBA U
MEePHIEHINKYIIAPHOHN K MJIOCKOCTH

45

[111ocKOCTH U NEPIIEHIUKYIIAPHBIE UM
IPsIMBIE B MHOI'OT'paHHUKAX

46

IInockoctu u NEPpNCHAUKYIIAPHBIC UM
IPpsAMBIC B MHOT'OI'PaHHUKAX

47

[leprienAMKysAp U HAKJIIOHHAS.
[TocTpoenue nepneHANKYIIspa U3 TOYKU 1
Ha IPAMYIO

48

[leprieHAUKYISAp U HAKIIOHHAS.
[TocTpoeHue neprieHNKyIsIpa U3 TOYKU 1

Ha IPSMYIO

49

Teopema 0 Tpéx nepreHIuKysapax
(mpsimast u oOpaTHas)

50

Teopema 0 TpEX neprneHIuKyIsIpax
(npsimast u oOpaTHast)

51

Vron MCKAY CKPCIIMBAOIIIUMHUCA
IIpAMBIMHA

52

[Touck nepneHAUKYISPHBIX MPSIMBIX C
IIOMOILBIO IEPHEHIUKYIISIPHBIX 1
IJIOCKOCTEN

53

OpToroHanbHO€ MPOEKTUPOBAHUE 1

54

[TocTpoeHue ceuenuii Kyoa, IpU3MBbl,
MIPaBUJIBHON MUPaMUBI C IIOMOILIBIO 1
OPTOTrOHAJILHOM MPOEKLUU
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55

ITocTpoenue ceueHuit kyoa, MpU3MBI,
IIPaBUJIBHON MUPAMUBI C IIOMOIIBIO 1
OpPTOTr OHAJIBHOW MPOEKIIHH

56

CuMMeTpust B IPOCTPAHCTBE
OTHOCHUTEJBHO II0CKOCTH. [limockocTn 1
CUMMETPUI B MHOTOTpaHHUKAX

57

[Tpu3HaK neprneHaAUKyYISIPHOCTH MPSIMOM
Y TUIOCKOCTHU KaK CIIEJICTBHE CHUMMETPHUH

58

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
paCCTOSIHI/If/'I OT TOYKHU A0 IINIOCKOCTH

59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PAcCTOSIHUM OT TOYKH [0 IIJIOCKOCTH

60

CriocoObI OMYCTUTh EPIEHANKYISPHI:
CUMMETpPHUS, CIABUT TOYKH I10 1
MapajuIeIbHOU NPSAMON

61

CrBur 1o HenapauieIbHON IPSIMO,
U3MEHEHUE PACCTOSHUN

62

KonTtponbhas pabora "B3anmuoe
pacmonokeHne MPSMBIX U IIOCKOCTEN B 1 1
MpocTpaHcTBe"

63

[ToBTOpEHME: Yyroa MeXAy IPAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYT OJIBHUKE, TEOpEMaA
KOCHHYCOB

64

IToBTOpEHME: YrONI MEXAY
CKPELIMBAIOIUMUCS IPSIMBIMU B 1
IIPOCTPAHCTBE
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65

['eomeTpuyeckue METOAbI BHIYUCICHUS
yria MeXIy NpsIMbIMU B 1
MHOT'OI'PaHHHUKaX

66

JIByrpanHbIil yron. CBOHCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOIO YIJIa

67

[TepieHAMKYISPHBIE IIOCKOCTH.
CBoiicTBa B3aUMHO MEPIEHANKYISIPHBIX 1
TJTOCKOCTEN

68

[Tpu3Hak nepneHaAuKyIIpHOCTH
IIJIOCKOCTEW; TEOpEMaA O MPSAMOMN
IIEpPECEUECHMSI IBYX MIIOCKOCTEMN
NEePIEHANKYIAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyronbHbIN Napamenenunes; Kyo;
M3MEpEHUs], CBOMCTBA MPSIMOYTOJIbHOTO 1
napajulejenuneia

70

Teopema 0 nuaroHany nNpsAMOyroJabHOIO
napajuleeuIea u CIeCTBUE U3 He€

71

CTepeOMeTpI/ILICCKI/Ie " IPUKITIaAHbIC
3aga4u, CBA3aHHBIC CO B3AaMMHBIM 1
PACIIOJIOKCHUEM NIPAMBIX U IJIOCKOCTHU

72

[ToBTOpEHME: CKpEIIMBAIOIINECS
NpsIMBIC, ITapaiiebHbIe IIJIOCKOCTH B 1
CTaHJIapTHBIX MHOTOTPaHHHUKAX

73

[Tapa mapannenpHbIX IUIOCKOCTEN Ha
CKPEIIMBAIOIIMNXCS TPSIMBIX, PACCTOSTHUE
ME¥K]1y CKPEIIUBAIOIIMMUCS IPSIMBIMU B
MPOCTBIX CUTYAIHASIX
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74 PaccTosiHME OT TOUKH 10 MIIOCKOCTH, 1
pacCTOsIHUE OT MPSAMOM 10 INIOCKOCTH
Brruncrienune pacCTosiHUN MEX Y
75 CKPELLMBAIOIIUMUCS TPSIMBIMHU C 1
IIOMOIIbIO TEPIEHANKYIIPHON
IIJIOCKOCTH
TpéXrpaHHbIll yroi, HEpaBeHCTBa I
76 TpexrpaHHbIX yriaoB. Teopema 1
[Tugaropa, TeopemMbl KOCHHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa
77 DneMeHTHI chepruecKoil TeOMEeTPHH: 1
reoJIe3N4eCKUe JINHUY Ha 3eMJIe
78 KonTtponbsHas padora "Yrisl u 1 1
paccrosiHus"
79 Cucremarusanus 3HaHUN 1
"MHOrorpaHHMK 1 €ro 3J1eMeHThI"
80 [Tupamupa. Bunel nupamua. [IpaBunsHast 1
nupamujia
81 [Ipusma. IIpsamast 1 HaKIOHHAS IPU3MBIL. 1
[IpaBunpHas npusma
82 [Ipsimoit mapannenenunen, 1
MPSIMOYT OJIbHBIN Mapaienenumnen, Kyo
83 Boinykiibie MHOrorpanHuku. Teopema 1
Ditnepa
Boinykiibie MHOrorpanHuku. Teopema
84 Otinepa. IIpaBunpHbIEe 1 1
MOJIyIIPaBUJIbHBIE MHOIOTPAaHHUKH
85 KonTtponbHas pabora "MHOTrQFpar K" 1 - 1
JIOKYMEHT TTOATTMCAH 3JTEKTPOHHOW TIOANCBIO
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86 [TonsiTvie BeKTOpa Ha TUIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMma BEeKTOpOB 1
88 Pa3nocTh BeKTOpOB 1
89 [IpaBuno napannenenunena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa mo 6asucy Tpéx
91 BEKTOPOB, HE JISKAITUX B OJTHOMN 1
TJIOCKOCTH
92 CkalsipHOE IPOM3BEICHUE 1
93 Brruuciienue yrita Mex 1y BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3ama4n ¢ BEKTOpaMu 1
95 [IpocTeitmme 3ama4n ¢ BEKTOpaMU 1
96 [IpocTeitmme 3aa4n ¢ BEKTOpaMU 1
97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
98 O0001IEHE U cCCTEMAaTU3alUs 3HAHUM 1
99 O0600111eHIE U CHCTEMATH3alAs 3HAHUI 1
100 HToroBast KOHTpoOJIbHAs paboTa 1
101 HToroBast KOHTpoOJIbHAs paboTa 1
102 O06o001eHre u cucreMaTH3aIus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOT'PAMME
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne Hara nudposbie
Tema ypoka Kontposasbubie | IlpakTtuuyeckue
n/n Bceero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[ToBTopenue Temsl "KoopanHaTsl
1 BEKTOpa Ha MJIOCKOCTH U B 1
npoctpaHcTee"
5 [ToBTOpenue temsl "CxkansipHoe 1
IIPOU3BEJIEHUE BEKTOPOB"
3 [ToBTOpeHnue TeMsl "Brruncienue yria 1
MEXKly BEKTOpaMH B IpocTpaHcTBe"
4 [ToBTOpEeHuEe TeMbl "YpaBHEHHE TPSIMOH, 1
MPOXO/ISIIEH Yyepe3 ABe TOUKH"
5 YpaBHEHUE IOCKOCTH, HOPMAJIb, 1
yYpaBHEHHUE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHHE IOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1
3 JInHeliHble HEPABEHCTBA, JIMHENHOE 1
POrpaMMHUPOBAHHE
9 JInHeHbIE HEPAaBEHCTBA, TUHEUHOE 1
MIpOrpaMMHUpPOBaHUE
10 AHanuTUYECKUEe METO/bI pacuéra yria 1
MEXy MPSMBIMHA B MHOT'OTPaHHUKAX
1 AHaJIUTUYECKHE METO/BI pacyéTa yria 1
MEXy INIOCKOCTSIMU B MHOI'QTDaHHHUKAX Ny
AOKYMEHT-ROARMCAHSAEKTPOHHOVM-ROARVELIO
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@dopmyia pacCTOSHHS OT TOUKH 10

12 IJIOCKOCTH B KOOpJMHATaX 1

13 HaxoxneHue paccTosHUI OT TOUKH 10 1
TIJIOCKOCTH B KyO€

14 HaxoxaeHnue paccTostHUI OT TOUKH 10 1
IUIOCKOCTH B NPaBUJIbHON NUPaMUJIE

15 KonTponbhas padbora "Ananuruyeckas 1 1
reomerpus”

16 CeueHnst MHOTOIpaHHUKOB: 1
CTaHJAPTHBIE MHOTOTPAHHUKHU

17 CeueHust MHOTOTpaHHUKOB: METOJL 1
CIIeI0B
CedeHust MHOT OTpaHHUKOB:

18 CTaHJIapPTHBIE IJIOCKOCTHU, IIEPECCUECHHUS 1
HPSMBIX U IUIOCKOCTEH

19 [TapannenbHble MpsMBbIE U TNIOCKOCTH 1
napajiebHble CEYCHUS

20 [TapannenbHble IpsSMbIe U IITOCKOCTH: 1
pacy€T OTHOUIEHUI
[TapannenbHble IpsMble U IITOCKOCTH:

21 YTJIbI MEXKY CKPEIIMBAIOIIUMHUCS 1
IpSMBIMU
[lepnenaukynsapHble NpsIMbIE U

29 IUIOCKOCTH: CTaHJIapTHBIE Iaphbl 1

MEPICHINKYIISIPHBIX TNIOCKOCTEN U

OpsAMBIX, CUMMCTPUHU MHOT'OI'PAaHHUKOB
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23

[leprienaAuKyNIIpHBIE IPSIMBIE U
IUIOCKOCTH: TeOpeMa O Tpex 1
MEepPHEeHIUKYIIIpax

24

[IepnieHquKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B 1
MHOI'OI'PaHHHUKAX

25

[ToBTOpEeHue: momanu
MHOTOYT'OJIbHUKOB, (QOPMYJIBI JUIS 1
Iomniaen, cooopakeHus mooous

26

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB, ()OpMYJIbI AJIs 1
IO e, COOOpaXKeHUsI OA00US

27

[ToBTOpEeHue: muomaau
MHOTOYT'OJIbHUKOB, (QOPMYJIbI JUIS 1
Iomaen, cooopakeHus moxoous

28

[Tmomany ce4eHuit MHOTOIPaHHUKOB:
IUIOIIAU TIOBEPXHOCTEN, pa3pe3aHus Ha 1
Y4acTH, COOOpaKEHHUs MOT00uS

29

[lnomaan ceyennii MHOrOrpaHHUKOB:
TUTOIIA TN TIOBEPXHOCTEH, pa3pe3aHus Ha 1
4acTH, COOOpaXKEeHHs MOA00HS

30

Kontponsnas pabdora "[loBropenue:
MHOTOI'paHHHMKH, CEUCHHUSI 1 1
MHOTOTPaHHUKOB"

31

O6béM Tenna. O6beM IPSIMOYT OJIBHOTO
napaiesenunena

32

3amaun 00 ynBOeHUH Ky0a, 0 1

KBaJpaType Ky0a; o TpMCEKLUHU yIia
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33

CrepeoMeTpuyecKue 3a1a4u, CBSI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJILHOTO 1
napaJiesienunea

34

[IpuknaaHbIe 3a71a9u, CBSI3aHHBIE C
BbIUUCIIEHUEM 00BbEMa IPSIMOYT OJIBHOTO 1
napaJulenenuesaa

35

O06BEM NpsIMOI TPU3MBI 1

36

CrepeoMeTpuyecKue 3aa4u, CBSI3aHHbIC
C BBIUHCIIEHUEM 00bEMOB MPSIMOM 1
IIPU3MBI

37

[IpuknagHeie 3a1a4u, CBI3aHHBIE C
00BEMOM TIPSIMON TTPU3MBI

38

Brraucnenue 06bEMOB Tel C TOMOIIBIO
ornpenenéHHoro uaterpana. Oobém 1
HAaKJIOHHOM MPHU3MBI

39

Brruncienne 00bEMOB TEI C ITIOMOIIBIO
onpenenéHHoro uaterpaina. O0nEM 1
MIAPaMHU/IBI

40

®opmyna 00bEMa MUPaMUIBL.
OTHoIIeHHEe 00BEMOB IMTUPAMHU/T C 1
O0IIUM YTIIOM

41

®dopmyna o6bEMa MUPAMU/IBL.
OTtHoteHre 00bEMOB MHPaAMUT C 1
O0IIUM yTIIOM

42

CrepeomeTpuueckue 3aJ1a4u, CBSI3aHHbIC
¢ 00bEMaMU HAKJIOHHOM MPU3MBbI

43

CTepeOMeTpI/ILIeCKI/IC 3aJa4u, CBA3aHHBIC 1

¢ 00bEMaMy TUpaMU/Ib
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44

[Ipuknanueie 3ana4yn mo reme "OObEMBI
Ten", CBsI3aHHBIE C 00HEMOM HAKIOHHOM
MIPU3MBI

45

[Mpuknagueie 3agaun 1o Teme "OOBbEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHU/TBI

46

[Tpumenenne 00bEMOB. Brruncienue
pPacCTOAHMS 10 IIOCKOCTH

47

Kontponbnas padora "O6bém
MHOTr'OrpaHHuKa"

48

[unuHapudeckas IOBEPXHOCTb,
o0Opa3zyroliue MUINHIPHIECKON
TTOBEPXHOCTH

49

HMumuaap. [Ipsamoi KpyroBou QUIMHAP.
[Inomane NOBEpXHOCTU LUIMHIPA

50

Konnueckas noBepxHOCTb, 00pazyromue
KOHNYECKOM MoBepxHOCTU. KoHyC

51

CeueHune KOHYyCa MIIOCKOCTBIO,
MapaAIJIENbHON MIJIOCKOCTA OCHOBAHUSA

52

VYceuénnslit konyc. M300paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53

[Inomane 60KOBOI OBEPXHOCTH U
TIOJTHOHM TTOBEPXHOCTH KOHYCa

54

[Tnomans G0KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCa

55

CrepeomeTrpruueckue 3ajaun Ha
JOKa3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUN IUINHIPA,

KOHYcCa

JIOKYMEHT TIO[1

VICAH 3JTEKTPOHHOW TTOZNMCEIO
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56

CrepeomeTpuyeckue 3aauu Ha
JIOKA3aTENIbCTBO U BBIYMCIICHUE,
IIOCTPOEHUEM CEYEHUH IUINHAPA,
KOHYCa

57

HpI/IKJIaI[HBIC 3aga4u, CBA3aHHBIC C
MUJINHAPOM

58

[Ipuxknagaele 3a1auu, CBA3aHHBIE C
LWJIMHIPOM

59

Cdepa u map 1

60

[lepeceuenue cdeps! U mapa ¢
mockocThio. Kacanue mapa u cdepbl 1
IUIOCKOCTBIO. By u n3o6pakenue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsr 1
TUTOCKOCTBIO. By u m300pakenue mapa

62

VYpasuenune cepsl. [Lnomans chepsr n
€€ yacrteu

63

Cummerpust chepsl 1 mapa 1

64

CrepeomeTpuueckue 3aa4u Ha
JOKa3aTCJIbCTBO U BBIYUCIICHUC,
CBSI3aHHBIE CO Cepoil U mapowm,
MMOCTPOEHUEM UX CEUECHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JO0Ka3aTCIbCTBO U BBIYMCIICHUC,
CBsI3aHHBIE CO CEpOoil U mapom,
MTOCTPOCHHUEM MX CEUCHHH TUIOCKOCTBIO

66

HpI/IKJ'Ia,I[HBIe 3aJa4yu, CBA3aHHBIC CO 1

cdepoit u mapom
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67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS! B OKPY>KHOCTH, 1
CTaHJApTHBIE OI00MS

68

Pazmuntbrie KOM6I/IHaIII/II/I TCJI BpalllCHUA
1 MHOI'OI'paHHUKOB

69

3agauu 1o TeMe "Tena ¥ MOBEpPXHOCTH
BpaiueHus"

70

3amauu 1o TeMe "Tena ¥ MOBEpXHOCTH
BpaieHus"

71

KonTtponbhas padora "Temna u
MTOBEPXHOCTH BpalieHus"

72

O6neém mumuHApa. Teopema 06 00bEME
IpsAMOro HujinHApa

73

Brraucnenue 06bEMOB Tel ¢ TOMOIIBIO
onpenenéHHoro uurerpana. O0bEM 1
KOHYycCa

74

IImomaayu GOKOBOM M HOIHOMI
MOBEPXHOCTH KOHYCA

75

CrepeomeTpuueckue 3aJa4u, CBsI3aHHbBIE
C BBIYUCIICHUEM 00HEMOB IIMIUH/PA, 1
KOHYycCa

76

[Ipuknanueie 3ana4yn mo Teme "OObEMBI
Y TUTOIIAN TIOBEPXHOCTEH Ten"

77

O0bEM 11apa 1 apoOBOro CEKTOopa.

Teopema 06 06véMe mrapa. [Tmomanp
cdepsl. CTepeoMeTpruiecKre 3a/1a4H,
CBSI3aHHBIE C BHIYHCICHUEM 00bEMOB
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1rapa, IapoBOro CErMeHTa U IapoBOro
CEeKTOpa

78

[Tpuknagueie 3agaun 1Mo Teme "OOBbEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM 11apa U
momaeo cheprl. COOTHOIICHUS 1
MEXTy MIOIIASIMH IOBEPXHOCTEH U
00bEMaMU OAOOHBIX TE

79

[TogoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o0bEMa pu moj00uu.
CrepeomeTpuueckue 3aJauu, CBsI3aHHbIE 1
C BBIYUCIIEHHEM 00BEMOB TeE U
ILJIOMIAJEH TOBEPXHOCTEN

80

Kontponbnas pabora "[1nomanu
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX Ten"

81

JIBUKEHHS POCTPAHCTBA.
Orobpaxenus. JIBUKEHUS U PaBEHCTBO 1
¢uryp. O6mmue cBoicTBa IBUKEHUI

82

Buabl niBukeHUil: napayieTbHbIA
IIEPEHOC, LEHTPAJIbHAs! CUMMETPHUS,
3epKajJbHasi CAMMETPHUS, TOBOPOT
BOKPYT NPAMON

83

[IpeobpazoBanus nomoowus. [Ipsimas u
cdepa Diinepa

84

I'eomeTpuueckue 3a1aun Ha
NPUMCHCHUC IBUIKCHUSA

85

Kontponbnas padora "BekTopsl B
MPOCTpaHCTBE"
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86

Ob6o6maromniee nopropenue 11 nmonaruit
1 MeTO/I0B Kypca reomerpuu 10-11
KJ1aCCOB, CHCTEMaTH3AIINs 3HAHMIA:
"IlapamienbHOCTb MPSIMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE"

87

Oo6o6maromee mopropenue 11 moHsaTui
1 MeToJI0B Kypca reomerpun 10-11
KJ1acCOB, CHCTEMaTH3allis 3HAHUI:
"Bektopsl B mpocTpaHcTBe"

88

Ob6o6maromee nopropenue 11 nmoHarui
1 MeTO/I0B Kypca reomerpuu 10-11
KJ1aCCOB, CHCTEMaTH3allsl 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

89

Ob6o06maromiee nopropenue 11 nmonarui
1 MeTO/I0B Kypca reomerpuu 10-11
KJ1aCCOB, CUCTEMAaTH3aINsI 3HAHWI:
"O6beM MHOTOrpaHHUKA"

90

Ob6o6maromiee nopropenue 11 monaruit
¥ METOJIOB Kypca reomerpuu 10-11
KJ1aCCOB, CHCTEMaTH3AINs 3HAHMIA:
"O0beM MHOrorpaHHuka"

91

Ob6o6maromee nopropenue 11 monaruit
U MeTO0B Kypca reomerpun 10-11
KJ1aCcCOB, CHCTEMATH3aI1s] 3HAHMIA:
"TLiomia M NOBEPXHOCTH U O0BEMBI
KpYIJIBIX Ten"

92

Ob6o6maromee nopropenue 11 nmonarui
¥ METOJIOB Kypca reomerpuu 10-11

1

KJIaCCOB, CUCTEMATHU3allsd SHAHHUM

NOKYMEHT A04
AHIMIER—HOA

FECAR S REKTROHE

TalvalaYilal Tal™"a)
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"Tlnomaam mOBEepXHOCTH B 0OBEMBI
KpyrJibIx Ten"

93

Hrorosas koHTponbHas paboTa

94

Hrorosas xoHTponbHas paboTa

95

[ToBTOpenue, o6o0IIEeHNE U
cUCcTeMaTH3alus 3HaHU!

96

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HAYKU U €€ pOilb B pPa3BUTUU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

97

Hcropus pa3sBuTHsA CTEPEOMETPUH KaK
HAYKU U €€ pOilb B pPa3BUTUU
COBPEMEHHBIX NHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

98

Hcropus pa3BUTHSA CTEPEOMETPUN KaK
HAyKU U €€ POJib B Pa3BUTHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUI

99

Ucrtopust pa3BuTHS CTEPEOMETPUN KaK
HAyKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH 1 €€ poiib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOT U

101

Hcropus pa3BuTHs cTEpeOMETPUH Kak 1

HayKd U €€ poJib B pa3BUTUHU
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Hcropus pa3BuTHs CTEPEOMETPUH KaK
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102 1
COBPEMEHHBIX MH)KEHEPHBIX U
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOM
NpoBePsIeMOro .
o0pa3oBaTe/IbHOW MPOrpaMMBbl CpeHero o01ero 00pa3oBaHus
pe3yjabTarTa
7 I'eometpus
7.1 OmnepupoBaTh MOHITUSMH: TOUKA, TIPSMasi, IIIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CIEACTBUS U3 HUX HPH PELHICHUU
' reOMETPUYECKHX 3a/1a4
73 OmnepupoBaTh TMOHATHSAMHU: TAPAUICIBHOCTh M IMEPIEHIUKYIIPHOCT
' HPSIMBIX U TJIOCKOCTEH
74 KnaccugunupoBars B3auMHOE PacIloOIOKEHHE MPSIMBIX W TUIOCKOCTEH B
' POCTPAHCTBE
OmnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA YTOJI, TPAHH IBYIPAaHHOIO yIJa,
7.5 pedpo IBYrpaHHOTO YIJIa, JIMHEHHBIN YroJ IBYTPAaHHOTO YIJia, TpaxycHast
Mepa JIBYTPaHHOIO yriia
76 OmnepupoBaTh HOHSATHSMH: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKIIBINA
' MHOT'OI'paHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABHIILHBIA MHOTOTPAHHUK
27 PacrniozHaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MHMpaMuia, MpHU3Ma,
' IPSIMOYTOJIBHBIN TapaJUIeIICIHIIe, Ky0)
KnaccupunupoBarh  MHOTOrpaHHMKHM,  BBIOMpasi  OCHOBaHHMS s
73 Kki1accuukanuu  (BBINYKJIBIE WM HEBBINYKIBIE  MHOTOTPAaHHUKH,
' NpaBWIbHBIE MHOTOTPAHHHKH, TIPSAMBIC W  HAKIOHHBIC IPU3MBI,
napauIeNIeTUIe/Ibl )
79 OmnepupoBatb MOHSATHSIMH CeKymias TUTOCKOCTB, ceueHue
' MHOTOTPaHHHKOB
710 OOBSICHATh ~ NPUHLMIIBI  TTOCTPOCHUSI  CEYCHUH  MHOI'OIPaHHUKOB,
' UCIIONB3Ys METOJI CIIEIOB
CTpouTh CeYeHHS MHOTOIPAaHHMKOB METOAOM CIIEAOB, BBIITOIHSITH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTBIX 00BEMHBIX (pUryp:
BUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HAXOXJICHHE TE€OMETPHUECKUX BEIMYHMH MO 00paslamM
WIN QJITOPUTMaM, MPHUMEHSS W3BECTHBIE AaHAJUTUYECKHE METOABI TPH
7.12 pelIeHNH CTAaHAAPTHBIX MAaTEeMaTHYeCKMX 3aJad Ha BBIUYMCIICHHUE
pacCcTOSHUN MEXIy ABYMS TOYKAaMH, OT TOYKU JIO0 MPSMOHM, OT TOUKHUJIO
TUTOCKOCTH, MEXK/TY CKPEIIBAIOLIMUCS MTPSIMBIMU
713 Pemate 3aaun Ha HaXOXJICHNUE FEOMETPUYECKUX BEJIWYMH IO 00pasnam
[IOKYMEHT HO,_"‘,.HI,:'.CAH S,WEKTPCHHQKBFHHOA%{‘DguTMaM’ MPpUMCHSSI U3BCCTHBIC AHAIIMTHYCCKHUC MCTOABI TIpHU
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pELIEHNN CTaHJAPTHBIX MAaTEMaTHMYECKHUX 3a/lad Ha BBIYMCICHHUE YIJIOB
MEXAY CKPEIIMBAIOIIMMHUCA MPSIMBIMH, MEXAY MPSAMONM U IUIOCKOCTBIO,
MEX]y TIIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

Bbruaucnarte 00bEMBI M IIOHIAJM  TOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3ma, nupamMua) ¢ MpuMeHEeHHEM (OpMYyII, BEIUUCIATH COOTHOIICHUS

714 MEXIY IJI0IASIMU IIOBEPXHOCTEN, o0béMamu OJI0OHBIX
MHOTOTPaHHHKOB

715 OnepupoBaTh MOHATHSIMH: CUMMETPUSI B NPOCTPAHCTBE, LIEHTP, OCh U

' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPHI
W3Bnekath, mpeoOpa3oBBIBATH M MHTEPIPETUPOBATH WH(GOPMALUIO O

7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MpPeACTaBICHHYIO Ha

YepTekKax U pUCyHKax

[IpumensTh reomerpuueckre (akTbl I PELICHUS CTEPEOMETPUUYECKHUX
7.17 3a7a4, MPEANoNararolliX HECKOJBKO IIAaroB PELIEHUS, €CIIH YCIOBHUS
MIPUMEHEHHUS 3a/1aHbI B IBHOU opMme

HpHMCH}ITB HpOCTCf/'IHJHG NporpaMMHBIC CpEACTBA W IJICKTPOHHO-

718 KOMMYHUKAIIMOHHBIE CHCTEMBI IPU PEIIEHUH CTEPEOMETPHUECKHX 3a1a4
719 [TpuBOOMTE MpHMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE H
' KU3HH, PACIIO3HABATH IPOSIBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE
[TpuMeHsTH MOTyuYeHHBIE 3HAHHUS Ha IPAKTUKE: aHATM3UPOBATh pPeallbHbIC
CUTYallUU U IPUMEHATH U3YUYECHHBIE MTOHATHS B IPOIIECcCe MOUCKA PEIIeHUs
MaTeMaTU4ecKH  CPOPMYIMPOBAHHOH  HpoOJIEMBI,  MOJEIHPOBATH
7.20 peanbHBIE CHTYyallUd Ha S3BIKE T'€OMETPUH, UCCIEIO0BaTh MOCTPOCHHEIC
MO/IEITU C UCTIOB30BaHUEM IT'€OMETPUIECKIX MTOHATUH U TEOpEM, arrapara
anreOpbl, pelmaTh NPaKTUYECKUEe 3aJadyd, CBA3aHHBIE C HAXOXKICHUEM
Te€OMETPHUECKUX BEITHYNH
11 KIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3YJILTATHI OCBOCHHSI OCHOBHOM
NpPOBePsIEMOro .
o0pa3oBaTe/IbHOIi MPOrpaMMbI cpeIHero od1ero od0pa3oBaHus
pe3yJbTaTa
6 I'eometpus
OmnepupoBaTh MOHATUSAMM: LUIMHIPUYECKas MMOBEPXHOCTh, 00pa3yroue
6.1 IVTMHIPUYECKON MOBEPXHOCTH, LWJIMHAP, KOHUYECKas ITOBEPXHOCTD,
' oOpasyromue  KOHMYECKOM  IIOBEpXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 PacrnioznaBaTh Tena BpauieHus (IHIMHAP, KOHYC, chepa U map)
6.3 OOBACHATH CIOCOOBI TOTYYCHHUS TEJ BPALLCHUS
6.4 KnaccugunmpoBars B3auMHOE pacnoiokeHue ceprl U MI0CKOCTH
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OnepupoBaTh TOHATHSMH: IIIAPOBOM CETMEHT, OCHOBAaHHME CETMCHTA,
6.5 BBICOTAa CErMEHTa, IIAPOBOM CIIOW, OCHOBAHWE IIAPOBOTO CJOS, BBICOTA
IIAPOBOT'0 CJI0sI, HIAPOBON CEKTOP

6.6 Beruncnsate 00BbEMBI M TUIOMIAAM IOBEPXHOCTECH TN BpAIICHHS,

TeOMETPUUECKUX TeJl C IPUMEHEHHEM (HOopMyIT

OmnepupoBaTh NOHSATHSAMU: MHOTOIPDAaHHMK, BIIMCAaHHBIA B cdepy u
6.7 OIMCaHHBINA 0KOJIO cdepsl, chepa, BIUCAaHHAs] B MHOTOTPAHHUK WJIH TEJO
BpaIleHUS

BrraucisaTh COOTHOMIECHUS MEK Ty TUIOMIASIMU TIOBEPXHOCTEH 1 00BEMaMH

6.8
MOAOOHBIX TEN

N300paxkath n3y4aeMble GUTYphl OT PYKA U C MPUMEHEHHEM IMPOCTHIX

6.9
YEepTEKHBIX HHCTPYMEHTOB

BoeinmonHATh (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUI CBEpPXy, COOKY, CHH3Y; CTPOHTH CEUCHHS TeI
BpAIICHUS

W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh WH(GOPMALHUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTYpax, MpPEACTaBICHHYIO Ha
yepTekax U pUCYHKax

[TpumeHnsaTh reomeTpuueckue (GaxTbl A PEIIEHUS CTEPEOMETPHUECKUX
6.12 3aja4, MPENOoaraloluX HECKOJIbKO IAroB pEIIEHUs, €CIU YCIOBUSA
MPUMEHEHMS 33aJ]aHbl B ABHOH hopme

6.13 OnepupoBath MOHITHEM: BEKTOP B IPOCTPAHCTBE

BhIMONHATE JeMCTBUSL CIOXKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
6.14 YMHOXXEHHUSI BEKTOpa Ha YHUCIIO, OOBSCHATH, KAaKUMHU CBOMCTBAMU OHU
o0xagaroT

6.15 [TpumeHsTh MpaBUIO Napaslieenuea Mpy CI0KEHHH BEKTOPOB

OmnepupoBaTh MNOHATUAMHU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
6.16 BEKTOpP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATBHI BEKTOPA,
' YroJl  MEXJAYy BEKTOpaMH, CKAJISIPHOE IPOU3BEJCHHE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

Haxoauts cyMMy BEKTOPOB M MpPOU3BEIEHHE BEKTOpa Ha YHCIO, Yroil
6.17 MEXIy BEKTOpPaMH, CKaJISIPHOE MPOU3BEACHHUE, PACKIAIbIBATh BEKTOP IO
ABYM HCKOJIJIMHCAPHBLIM BEKTOpaM

6.18 3amaBarh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAWHAT

6.19 Pemars npocreiinme reoMETPUIECKUE 3a/1aui Ha IIPUMEHEHNE BEKTOPHO-
' KOOPMHATHOTO METO/1a

Pemate 3amaum Ha J10Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOILICHUM W
6.20 HaXOK/IEHWE TeOMETPUUECKUX BEIWYMH MO o0pasliaM MU aJrOpHUTMaM,
' NPUMEHSISI  M3BECTHbIE  METOABI IpPU  pPEUIeHMH  CTaHAAPTHBIX

MATEMAaTHYCCKHX 3aaa4

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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HpI/IMeH}ITB HpOCTeI\/'IIJ_II/Ie INporpaMMHBIC CpEACTBA W  JJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPCOMETPUUCCKUX 3a1a4d

6.21

6.2 [IpuBOIUTH MpUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpPUPOIE U
' YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTH MOTyYeHHBIE 3HAHHUS Ha IPAKTUKE: aHATM3UPOBATh peallbHbIC
CUTYalLlUU U IPUMEHSATh U3YUYEHHBIC TOHATHUS B TIPOIIECCE MONCKA PEIICHUS
MaTeMaTU4ecKH  CHOPMYIHPOBAHHOH  TpoOJIEMBI,  MOJEIHPOBATH
6.23 pealibHble CUTYallUd Ha SI3bIKE I€OMETPHUM, UCCIIEIOBATh MOCTPOEHHBIE
MO/IEJU C UCTIOIb30BaHUEM I'€OMETPUYECKUX TOHATUH U TEOpEM, armapara
anreOpsl, pelmaTh MPAKTUYEeCKUE 3a7aud, CBS3aHHBIE C HAXOXKIACHHEM

reOMCTPHUICCKUX BCIIMYUH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

K IIpoBepsieMblii 3JIEMEHT COIePKAHUS
on

7 I'eomerpus

OCHOBHBIE TOHATUS CTEpEOMETpUM. Touka, IpsiMasi, MJIOCKOCTb, IPOCTPAHCTBO.
7.1 | Tlonarue 06 akCHOMaTHYECKOM MOCTPOCHUHU CTEPEOMETPUN: AaKCHOMBI CTEPEOMETPHUU
U CJEICTBUS U3 HUX

B3aumHoe pacnonoxeHwe TpAMBIX B MPOCTPAHCTBE:  IEpeceKaroIrecs,
napajvieJbHble U CKpeluBaroiuecs mnpsiMble. [lapamiensHOCTh TPSMBIX U
IUIOCKOCTe B MPOCTPAHCTBE: TMapajljielibHble TMpsiMble B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MNPSAMBIX, NApajuIebHOCTh MPSMOW U IUIOCKOCTH. YTIIBIC
COHAIPABJICHHBIMU CTOPOHAMH, YIrOJI MEXKJy TMpSMBIMU B TPOCTPAHCTBE.
[TapaniensHOCTH MIOCKOCTEH: MapasuielbHble MIOCKOCTH, CBOMCTBA MapallieIbHBIX

7.2

mwiockocTei. Ilpocteifine nmpocrpaHcTBEeHHbIE (UIYpBl HA IJIOCKOCTH: TETPadp,
KyO, mapajuiesenue;], NoOCTPOSCHHE CeUSHHM

[lepneHIUKYISIPHOCTE NPAMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE IIPSMBIE B
MIPOCTPAHCTBE, MPSMbIE MapajIeNIbHbIE U MEPIEHANKYISIPHBIE K IJTIOCKOCTH, MPU3HAK
MEPIEHANKYISIPHOCTH IPSIMOM U INIOCKOCTH, TEOpEMa O MPSAMOU MEePIICHAUKYIISIPHON
73 MJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTOJ MEK/Y MPSMOM U TUIOCKOCTBIO, IBYTPAHHBII
' yTOJl, TMHEWHBIN yroll ABYrpaHHoro yria. [lepneHauKynsp 1 HaKJIOHHBIE: paCCTOSTHHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOH J10 TIJIOCKOCTH, TPOEKIUs GUTYPHI Ha
IIJIOCKOCTH. [IepneH MK yISIpHOCTD TUIOCKOCTE! : ITPU3HAK MEPIICHIUKYIIPHOCTH ABYX

mI0ckocTel. Teopema o TpEX NepHeHAUKYIIApax

IloHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOIOTPaHHHMKA, BBINYKIBIE WU
HEBBINYKIIBIE MHOTOTPAaHHUKHU, Pa3BEPTKAa MHOrorpaHHuka. IIpusma: Nn-yrompHas
MpU3Ma, TpaHU U OCHOBAHMSI MPU3MBI, IpsIMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
IIOJIHAs NTOBEPXHOCTh Npu3Msl. [lapamnenenunen, mpsaMOyroyibHbIN NapauIeIeIUIe
u ero corcTia. [lupammupaa: N-yronpHas nupamuia, TpaHd U OCHOBAaHUE NTHPaMUJIBI,
7.4 | OoOKOBas W IOJIHAS MMOBEPXHOCTh MHPAMHJIBI, MPABWIIbHAS W YCEUEHHAs TMHPaMHIA.
OnemMeHTbl Npu3Mbl M nOUpaMuibl. IIpaBUibHBIE MHOTOTpaHHUKU: IOHATHE
IIPaBWJIBHOTO MHOIOIPAHHMKA, IpaBUJIbHAs IpPHU3Ma M IPaBHIbHAs IUPAMUJA,
MpaBWJIbHAS TPEYrojibHas MUpaMUAA U MPaBUIbHBIN TeTpasap, KyO. [Ipencrasnenue
O TPaBWJIBHBIX MHOTIOI'PDAaHHUKAX: OKTa’Jp, AOAEKa’aAp U ukocadapyrue CeueHus
IIPU3MBI U TUPAMMUJIBI

CummeTpust B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUKH, IPSIMOM, TNIOCKOCTH.
7.5 | DnemMeHTbl CHUMMETPUM B [HpamMHaax, HNapajuleJienunenax, MpaBHIbHbBIX
MHOT'OTpaHHHMKaX

Bbluncnenue 371€MEHTOB MHOIOTPaHHMKOB: pEOpa, auaroHanu, yriel. [lnomans

0OOKOBOMU n(\RPpYT—Tn("T‘I/I WU OOJHOU nﬂRPpYHﬂ("T‘T/I npm\/mf/'r l'lpT/T'l]\/lIJ7 mJjomaab
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OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOi mpu3Mbl. [lnomans 6okoBoi
MIOBEPXHOCTH M TOBEPXHOCTH IPABWIBHOM NHMpaMHUIABI, TeOpeMa O ILIOMAIH
yceuéHHo nupamuibl. [lonsTie 06 06bpéMe. OOBEM NUpPaMUIbL, TPU3MBI

7.7

[Tono6HubIe Tena B mpocTpancTBe. COOTHOIIEHUSI MEKY IIJIOUIAASIMU IOBEPXHOCTEH,
00BbEMaMH MOTOOHBIX TE

11 KJIACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

6.1

HunuHapudeckas MOBEPXHOCTh, 00pa3yIoIe UINHAPHIECKON TOBEPXHOCTH, OCh
[UIHHIPUIECKON MOBEpXHOCTH. L[MaMHAP: OCHOBaHUSA W OOKOBas MOBEPXHOCTH,
oOpa3ytomas U OCh, TUIOMIa b OOKOBOM U TTOJHON TOBEPXHOCTH

6.2

Konunueckass TOBEpPXHOCTh, 00pa3yroIIMe KOHWYECKOW IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU MoBepXxHOCTU. KOHYC: OCHOBaHME U BEpIIMHA, 00pa3yromast
U OCb, TJIOIIA] b OOKOBOI! U IMOJHOM MOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHMS U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, JuaMeTp, TIoaab TOBEPXHOCTH cdepbl. BzanmHoe
pacnionoxeHure chepbl M IUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, miomanb

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUS Ha IMIJIIOCKOCTHU. Pa3BépTKa HUJIIMHApPA 1 KOHYCa

6.5

KOM6I/IHaL[I/II/I TCJI BpallCHHUA W MHOI'OI'PAHHUKOB. MHuor Or'paHHUK, OIMCaHHBIN
OKOJIO C(i)epbl, C(bepa, BIIMCAHHAA B MHOI'OI'PaHHHUK, WJIX TCJIO BPpAlICHHA

6.6

[Tonstue 06 o6béme. OcHOBHBIE cBOMCTBAa 00bEMOB Ten. Teopema 00 o0bEMe
NPSMOYTOJIEHOTO TTapajulesienumea u cieacTBus u3 He€. OO0bEM ImumHIpa,
koHyca. O0BEM mapa u miomaab cheps

6.7

[MomoOupie Tema B  mpoctpaHcTBe. COOTHOIICHHS MEXIY — IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMU OJOOHBIX TeEl

6.8

Ceuenus muiuHApa (TapauieIbHO M MEPICHAUKYISIPHO OCH), CEUCHHs KOHYca
(mapasutennbHOe OCHOBAHHIO U TIPOXOJISIIEE Yepe3 BEPIIMHY), CEYCHHUS Iapa

6.9

BekTop Ha miockocth U B mpocTpaHcTBe. CI0KEHHE M BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IlpaBuno mnapauienenunena. Pemenue 3aaad, CBS3aHHBIX C
MIPUMEHEHUEM TPaBUJI ACUCTBUH C BEKTOPAMHU

6.10

[IpsimoyronbHas cucTteMa KOOpAWHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreifine 3amaud B KOOpAMHATaX. YTON MeXAy Bekropamu. CkaispHoe
MPOU3BEJICHUE BEKTOPOB. BhIUUCIICHUE YITIOB MEXKIY HPSIMBIMU U TIIOCKOCTSIMHU.
KoopanHaTtHO-BEKTOPHBINM METOJI IPU PEIICHUU T€OMETPUUYECKIX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeOOBaHUs K IPEAMETHBIM Pe3yJbTATAM OCBOCHUS
NpoBepsieMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPeIHEro 0011ero
TpeGoBaHus o0pa3oBaHus

Brnanenue MmerogaMum J0Ka3aTesNbCTB, ANTOPUTMAMM PELICHHs 3ajady;
yMeHue (GopMyIMpOBaTh U ONEPUPOBATH IOHSTUSAMH: OIpEEIECHUE,
aKCMOMa, TeopeMma, CJIEACTBHE, CBOMCTBO, NPU3HAK, JOKA3aTENIbCTBO,
pPaBHOCHIIbHBIC (POPMYIMPOBKU; IPUMEHSTH UX; YMEHUE (POPMYITUPOBATH
00paTHOE M IPOTHUBOMNOJIIOKHOE YTBEPXKAECHHUE, NPUBOAUTH IPUMEPHI U
KOHTPIIPUMEpPHI, HUCIONb30BaTh METOJ MaTeMAaTU4YeCKOH WHAYKIHH;
IIPOBOANUTH  JOKA3aTENIbHBIE PAacCyXAECHUsS IIpU pELICHUH 3aj]ad,
1 OLICHMBATh  JIOTMYECKYI0 IPaBWJIBHOCTb  PACCYXIECHMH; yMEHUE
ONEepPUPOBATh MOHSTUSIMU: MHOXECTBO, MOJMHOXKECTBO, ONEpaluyl Haj
MHOKECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapart JijIs OIMCaHUs PEalbHBIX IIPOLIECCOB U SIBJICHUM U IIPU PELLICHUN
3a7a4y, B TOM 4YHCIE U3 JAPYruX Yy4eOHBIX MPEIMETOB; YMEHHE
OIepUpPOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh W ONMCHIBaTh Trpadbl pa3sIUYHBIMU

crioco0aMu; UCTIOIb30BATh Tpadbl MPHU PEIIeHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSIMH: HATYpPAJIbHOE YHUCIIO, LEJI0€ YHUCIO,
CTENEHb C LIENbIM [10Ka3aTelIeM, KOPEHb HATYpPAJIbHOU CTENEHH, CTEIIEHb
C palMOHAJIBHBIM  IIOKa3aTeleM, CTeNeHb C  JEHCTBUTEIbHBIM
mokasaresneM, Jorapum uucia, CHHYC, KOCHHYC U  TaHI€HC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK II0 MOJYJI0, PAlUOHAIBHOE YHUCIIO,
UPpALMOHATIBHOE  YMCIIO,  MHOXECTBAa  HATypaJbHbIX,  IEJbIX,
2 pallMOHANbHBIX, JCUCTBUTEIBHBIX UHUCEN; YMEHHE HCIIOJIb30BaTh
MPU3HAKHA JIETUMOCTH, HaUMEHBIINI OOUIMI NIEeNUTEeNh W HAaMMEHBIIee
ofrmiee kpaTHoe, anroput™ EBKinga mpu peleHuu 3a1a4; 3HaKOMCTBO C
pa3NIMYHBIMM ~ TO3UUMOHHBIMM ~ CHUCTEMaMH  CUMCIEHHUS; yMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYEHUN W MPeoOpa3oBaHMs BBIPAKEHUN CO
CTENEHSIMH U JiorapupmMamu, IpeoOpa3oBaHus JpoOHO-paMOHATIBHBIX

BBIPDAKECHMI; YMEHHUE OIEpUPOBATh IMOHATUSMHU: MOCIEI0BATEIBHOCTb,
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apudmeTndeckas mporpeccus, reOMeTpuuecKas mporpeccusi, 0eCKOHEYHO
yOBIBatolass  reOMETpUYecKass  IPOrPeccHs; yMEHHE  3a/1aBaTh
MOCJIEIOBATEIFHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX POpMYyII;
YMEHHUE ONEepPUPOBATh MOHATHAMH: KOMILJIEKCHOE YHCIIO, CONMPsHKEHHBIC
KOMIUIEKCHBIE YUCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO 4Kcia, (hopma
3aMUCcy KOMIUIEKCHBIX Yucel (TeoMeTpuyecKas, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTb MPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUS C
KOMILJIEKCHBIMA ~ YUCJIAMH; TPUBOJUTH TPUMEPHI  HCIIOJIB30BAHUS
KOMILJIEKCHBIX YHCEJ;, ONEpUpPOBATh MOHATHAMHU: Marpuua 2x2 u 3x3,

OIMpPCACIINTECIIb MAaTPUIIBI, FGOMeTpI/I‘IGCKI/Iﬁ CMBICJT OTTPCACIIUTECIIA

YMeHne onepupoBaTh MOHSATHUSMHU: pallMOHAIBHBIC, WPPALUOHATIBHBIC,
MOKa3aTeNbHbBIE, CTENEeHHbIE, JorapuMuueckue, TPUTOHOMETPUUECKUE
yYpaBHEHUSI W HEPABEHCTBA, HX CHCTEMbI; YMEHHE ONEPHUPOBATH
MOHATUSMU: TOXAECTBO, TOXJIECTBEHHOE MPeoOpa3oBaHUE, ypaBHECHHE,
HEPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPABEHCTB, PaBHOCUIBHOCTH
YpaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHUE peliaTb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOIIBIO PA3TUYHBIX MNPUEMOB; pEIIATh
ypaBHEHUs, HEPABEHCTBA M CHCTEMBI C IapaMeTPOM; TMPUMEHATH
ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIS PELICHUS MaTeMaTHYeCKHX

3a4a4 1 3a/1a4 U3 Pa3JIMIHbIX oOnacreit HAayKu U peaanoﬁ KHU3HHU

VYMeHue omnepupoBaTh NOHATHAMM: (DYHKIMS, YETHOCTh (DyHKIUH,
HNEPUOJUYHOCTh (PYHKLUHU, OrPaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTbH
¢byHKIMH, SKCTpeMyM (DYHKIMH, HanOOJbIllee U HAUMEHbIIIee 3HaYCHUs
(GyHKIMU Ha IPOMEXYTKE, HENpepbIBHAs (PYHKIUS, aCHMIITOTHI rpaduka
GbyHKIMY, NIepBas U BTOpas MPOU3BOJHAA (DYHKIMH, T€OMETPUUYECKUH U
¢u3nyeckuil CMbICT TPOU3BOJHOM, IepBOOOpa3Has, ONpeneTIEHHBIN
MHTETpaj], yMEHUE HaXOAWUTh aCUMITOTHI rpaduka (yHKUHUU; YMEHHE
BBIYMCIIITH  IIPOM3BOJHBIE CYMMBI, IPOM3BEACHUSA, YAaCTHOIO H
KOMITO3UIMK (DYHKIMM, HAXOIUTh YpaBHEHHE KacaTeIbHON K TpaduKy
GyHKLIMHU; YMEHHME HaXOIUTh IMPOU3BOJIHBIE JIEMEHTAPHBIX (YHKLHUM;
YMEHHUE HCIONIb30BaTh MPOM3BOAHYIO Ul HUCCICAOBaHMUS (DYHKIIHH,
HaXOAUTh HaumOOJIbIIME W HAUMEHbIINE 3HAYEHWs] (PYHKLMH; CTPOUTH
rpadMKd MHOTOYICHOB C MCIIOJIb30BAaHUEM aIlllapaTa MaTeMaTHYeCKOro
aHa/ln3a; TPUMEHATh MPOM3BONHYIO Ul HAXOXKACHHUS HAWIY4LIETrO

peliCHusd B MPUKIAIHBIX, B TOM YHCJIC COLUAIBHO-9KOHOMHYCCKUX U

no

YMEHT O0OANUCAH S1EKTPO.

4 Fra +
(PU3UICCKUX 3adadax, HaxXOANTh IIomagn 1 OOBCMBI (PUTYP C TTOMOIIIBIO

HHOW NOANUCHIO
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HHTCrpaia;, NpuBOJAUTH NPUMCPLI MATEMATUYCCKOTIO MOACIHNPOBAHUA C

noMoIIsio auphepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMHU: Tpapuk (QyHKUMH, oOpaTHas
byHKkIus, KoMno3unus (GyHKUWH, JTUHEWHas (QYHKIUS, KBaapaTHUHAS
byHKIMA, panmoHanbHas byHKIHSA, CTETIeHHAs byHKIHA,
TPUTrOHOMETpUYECKHE  (DYHKIUH, OOpaTHbIE TPUTOHOMETPHUECKHE
GyHKIMU, TOKa3zaTelbHas M Jorapupmuyeckas (QyHKIMM; yMEHUe
CTpOUTH TpaUKKU H3YyYEHHBIX (YHKUUH, BBIIOIHATH MPeoOpa3zoBaHUs
5 rpaduKoB (QpyHKINI, HCIIOIB30BATH TPAPHKH JUTSI H3YUEHUS TIPOIIECCOB H
3aBUCUMOCTEH, NPH PELICHUHU 3aJad U3 APYrMX Y4EOHBIX MPEIMETOB U
3ajlay U3 peasIbHOW JKU3HU; BBIPAXaTh (OPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOIb30BATh CBOMCTBA M TpapUKH (HYHKIMH AT peleHus
yYpaBHEHMI, HEPABEHCTB M 3a/Ja4 C IapaMeTpaMH; H300pakaTh Ha
KOOPJIMHATHOM INIOCKOCTH MHOKECTBA PELICHUI ypaBHEHUH, HEPABEHCTB

Hn UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3aJayd pPa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, 10JIM U YacTH, Ha JBM)KEHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIyT, HAJIOTH, 3aJ]aud U3 00JacTH YIpaBJIEHUS JINYHBIMA U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATH BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA M HUX
CHUCTEMBI IO YCJIOBMIO 3aJa4H, MCCICNOBaTh IOIYYCHHOE PEUICHHE U
OLIEHUBATh IPaBIONOJO0OHOCTh pPE3YyJIbTATOB; YMEHHE MOJAEIUPOBATH
peallbHbIE CUTyallud Ha SA3BIKEC MATEMAaTUKU; COCTABIATH BBIPAXKCHMUS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI 110 YCJIOBHMIO 33J]a4H,
UCCIIE0BATh ITOCTPOCHHBIE MOJCIM C HCIOJIB30BAHMEM ammapara

anreOpbl, THTEPIIPETUPOBATD MOJYYEHHBIH pe3ynbTat

YMeHne onepupoBarth MOHATHAMU: CpeiHee apupMeTHIECKoe, MeInaHa,
HauOoJbIlIee U HAUMEHbIlIee 3HAYEHUs, pa3Max, JUCIIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YMCIOBOro Habopa; yMEeHUe U3BJIEKAaTh, UHTEPIIPETUPOBATD
uH(OPMAIUIO, IPEJICTABICHHYIO B TAOIMIIaX, HA UarpaMMax, rpadukax,
OTPa’)KaIOIIlYI0 CBOWCTBA PEaIbHBIX IIPOLIECCOB U SIBJICHUI; NPECTABIATh
uHpOpMAIIMIO C TOMOIIBI0 TaONWIl W JMarpamMM; HCCIIEIOBaTh
CTaTUCTUYECKHE JIaHHBIE, B TOM 4YHCJIE C MPUMEHEHUEM IpadUuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; TPapUUECKU UCCIEI0BATh COBMECTHBIE
HAOJIOJIEHUs] C T[OMOIIBI0 JMarpaMM pacceuBaHUs M JIMHEHHOU

perpeccuu
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YMeHue onepupoBaTh IMOHATUSAMHU: CIYYaWHBIM OIBIT W CIy4aliHOE
COOBITHE, BEpPOSITHOCTH CIYy4YaWHOTO COOBITHS; YMEHHUE BBIYHUCIATDH
BEPOSITHOCTh C HCIOJIB30BAHUEM TpaUuecKuX METOJ0B; MPUMEHATH
(GOpMYITBI CITOKEHHSI M YMHOXEHHUS BEPOSTHOCTEH, (OpMyIy TOIHON
BeposATHOCTHU, (hopmyny bepHymim, koMOMHATOpHBIE (DAKTHI U POPMYIIBL;
OLICHUBATh BEPOSTHOCTU PEATBHBIX COOBITHI; YMEHHE OIEepUPOBATH
MOHATHSMHU: CJy4YailHasg BEJIMYMHA, PACHpPENCICHUE BEPOATHOCTEM,
MaTeMaTU4YeCKOE OKHUJIAHWE, ITUCIEPCUs] M CTaHJApTHOE OTKIOHECHHE
CIy4ailHOH BeNWYWHBI, (YHKIMU pacupeneNeHuss ¢ IUIOTHOCTH
PaBHOMEPHOTrO, I[IOKA3aTE€JIbHOTO W HOPMAJIBHOTO  PaCIpeICICHHUM;
YMEHHE UCIOIb30BaTh CBOMCTBA W3YYEHHBIX PACIPEIEICHUN IS
pemieHusl 3a7a4; 3HAKOMCTBO C TOHATHUSIMH: 3aKOH OOJBIIUX YHCEN,
METOJbl BBIOOPOUHBIX HCCIENOBAHUN; YMEHHE MPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCET B MPUPOJIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUSMHU: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETaHWH, YHCIIO TEepecTaHOBOK; OuHOM HploTOHA; yMeHwme
MPUMEHSTh KOMOMHATOpPHBIE (DAKTHI M PACCYKACHUS IS PELICHUS 3a1a4;
OLICHUBATh BEPOSATHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb M UHTEPIIPETUPOBATH MOJIYyYECHHBIN PE3YJIBTAT

YMeHue onepupoBaTb IMOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yIia, IUIOCKUH  yroi,
JIBYTPaHHBIA Yroji, TPEXTPaHHBIM Yroy, CKpellMBaroIIUecs MpsMbIE,
[apAJUIETIBHOCTD U NEPIEHANKYIISIPHOCTh MPSMBIX M INIOCKOCTEW, yroi
MEXy HPSIMBIMU, Yrojl MEXIY NpSAMOH M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH /0 IUIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMH, PACCTOSTHUE MEXY TUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IPHU
pelIeHUH 3a7a4d U3y4eHHbIe (PAKTHI U TEOPEMBbl IUNIAHUMETPHUM; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHPA; CTPOMUTH
MaTeMaTUYECKUE MOJEIM C IOMOIIBI0 T€OMETPUYECKUX IOHATUU U

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMHU MPAKTUYCCKHUEC 3aJa4n

10

YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAs (GUTYpBl, 00BEM (uUrypHI,
MHOT'OI'paHHHK, TPABWJIBHBI MHOTOTPaHHUK, CEUEHUE MHOTOIPaHHHKA,
Ky0, mapamienenuiesn, Npu3Ma, nuUpamuga, (Gurypa M IOBEpXHOCTD
BpalleHUs, HWIMHAP, KOHYC, Imap, cdepa, miomans cepsl, MIOMaIb

MOBEPXHOCTH MUPAMUABI, NPU3MBI, KOHyCa, LMUIUHApa, 00bEM KyOa,

no

YMEHT O0OANUCAH S1EKTPO.

HpPAMUOY1L OJIbHOI'O T1aPaJUTCIICITAIIC/Ad,  TIMpPpaMi/ibl, 11PpWUsMbl,  HWJIMHADdA,
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KOHYCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYEHUsI KOHYCAa U LUIUHIPA,
[apaJulelbHbIE OCUM WM OCHOBAaHMIO, CEYEHHE IIapa, IIOCKOCTb,
Kacaromasicss cheppl, LWIMHApPA, KOHYCAa; YMEHHE CTPOUTH CEUYECHHE
MHOTOTpaHHHKA, U300paXkaTh MHOTOTPAHHUKH, (PUTYpBI U MTOBEPXHOCTH
BpALCHUS, UX CEUEHUsI, B TOM YHCIIE C [IOMOIIbIO HJIEKTPOHHBIX CPEICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPUUYECKHX (PUTYpP, CAMOCTOSATEIHLHO
(bopMyIMpoBaTh ONMpENEICHUs H3y9aeMbIX (DUTYp, BBIIBUTATh THIIOTE3HI
O CBOMCTBax W MpH3HAKaX reoMeTpuuecKux (uryp, o0OCHOBBIBATh WU
olpoBepraTb HX; YMEHHE IPOBOAUTH KiIacCUPUKAUIO GUTYyp IO
Pa3IMYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIAMMBIE TOMOJHHUTEIbHbIE

MOCTPOCHUS

YMeHue onepupoBaTb IOHATHSAMM: JIBUJKEHHUE B IPOCTPAHCTBE,
NapauleJIbHbIA NEPEHOC, CUMMETPHS Ha IIOCKOCTU U B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHHe NON00Us, MOJ00HBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (DUIYpHI, B TOM UHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh I'€OMETPUYECKHE OTHOILEHUS
IIPY pELIEHUH 331a4; HAaXOJUTh T€OMETPUUYECKUE BETUUNHBI (JUTMHA, YT 01,
11 IUIOIIAb, 00BEM) MIPH PEICHUH 3a]1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U
U3 peaJlbHOW JKU3HU; YMEHHE BBIYHMCIATb I'€OMETPUYECKUE BEIMYUHBI
(uMHa, yrois, Iomanb, o0bEM, IUIOMIAAb MOBEPXHOCTH), HCIIONB3YS
U3ydeHHbIE (POPMYIBI U METOJBI, B TOM YHCIIE: IUIONA/b TOBEPXHOCTH
MUpaMUbl, TPU3MbI, KOHYCa, HWIMHIPA, TUIOMAaL cepbl; 00bEM Kyoa,
HPSMOYTOJbHOTO Mapajienenunesa, MUpaMUIbl, MPU3MBIL, LUIMHIPA,

KOHYCa, Iapa; YMCHHUEC HaXOAUTb OTHOLICHNEC 00BEMOB HOJIO6HI:>IX (I)I/Il" Yp

YMeHne onepupoBarh MOHATUSAMU: IPSIMOYTOJIbHAsI CUCTEMa KOOpIUHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOpOB,
NPOM3BEJCHUE BEKTOpAa Ha YHWCIO, Pa3IOKEHHE BEKTopa Mo 0Oasucy,
12 CKaJSIPHOE IPOU3BEACHHUE, BEKTOPHOE IIPOM3BENEHUE, YOI MEXIY
BEKTOpAMHU; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL pelIeHUs TeOMETPHYeCKHX 3aJad U 3aJad JAPYruxX Y4eOHBIX

IIPEAMETOB

YMeHue BbIOMpaTh TOAXOASAIIMK METOA I peUIeHUs 3ajauu;
13 MOHMMAaHHWE 3HAYUMOCTH MATEMaTHKA B H3yYEHUU MPHUPOIHBIX U
OOIIIECTBEHHBIX MPOLIECCOB U  SBJICHUH; YMEHHUE pacro3HaBaTh

MMPOABJICHUEC 3aKOHOB MAaTCMATHUKH B MCKYCCTBC, YMCHUC IIPHUBOIUTDH

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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MaTeMaTU4YeCKON HAayKU

IIpUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCUUCKOW UM  MHUPOBOU
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D
ITO MATEMATHUKE

Kon ITpoBepsieMblii 3JIeMEHT COACPKAHMS
1 Yucna v BIYUCTIECHUS
1.1 Hatypanbnbie u niensie uncna. [lpusHaku AeIMMOCTH LENbIX YnCel
12 Pannonaneupie uncna. OOBIKHOBEHHBIE M JECSATHUHBIE ApPOOH, MPOLEHTHI,
' OeCcKOHEYHbIE IepUONYECKUe APOoOHu
13 Apudmernueckuii KOpeHb HaTypallbHOU cTeneHu. [leiicTBus ¢ apudMeTHuecKuMu
' KOPHSIMU HaTypaJIbHOU CTEIIEHU
14 Crenenp ¢ uenbiM nokazareneM. CTeNeHb C PalMOHAIBHBIM IOKa3aTeleM.
' CBoiicTBa CTEIEHU
15 CuHyc, KOCHHYC W TaHIEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAHTEHC YMCIOBOTO apryMEHTa
1.6 Jlorapudm yncna. JlecaTuuHbIe U HATYpaJIbHBIC JOrapu(MbI
JeiictButensHbie uucia. ApudmeTnyeckue onepanud ¢ JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOnmkEéHHBIE BBIYMCICHUSA, NPABWIA OKPYIJICHHS, NPUKHUIKA H
OLIEHKA pE3yJIbTaTa BIYUCICHUMN
1.8 [IpeoOpazoBanue BhIpaXKEeHUI
1.9 KomrmnexcHpie uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 enbie u 1poOHO-pallMOHATBHBIC YPaBHEHHUS
2.2 WppannonansHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
2.4 [TokazaTenbHbIC U TOrapU(PMUUYECKHUE YPABHEHUS
2.5 Lensle 1 1poOHO-pallOHaAIbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapupMUUecKie HepaBeHCTBA
2.8 Tpuronomerpruecknue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMsl JIMHEHHBIX ypaBHEHHA. OTpeeInTeh MaTPUIIBI
3 OyHKIMK U TpaduKu
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31 OyHkus, crnocodsl 3ananus ¢ynkuuu. I'paduk Gynkuuu. B3anmuo oOparHbie
' ¢ynkunu. YétHble 1 Heu€THbIe pyHKUMU. [leproanueckue GyHKIMH
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymun QyHkum.
3.2 [IpomMexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' Maxkcumymbl 1 MHUHUMYMBI (QyHKIuH. HamOonbiiee W HauMeHbIee 3HAUCHHE
(YHKIIMHY Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypalbHBIM U IIeJbIM IOKa3aresneM. EE cBoiictBa u
' rpacduk. CBolicTBa u rpaduK KOpHs N-0i CTENEHH
3.4 Tpuronomerpudeckue QyHKINH, UX CBOMCTBA U TpapuKu
3.5 [TokazarenbHas u norapupmMudeckas GyHKIUN, UX CBOHCTBA U TPaPUKH
36 Toukm paspeiBa. AcumnTorel rpadukoB ¢yHkuuid. CBoilcTBa (QYHKIUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 ITocneqoBaTeNBHOCTH, CIIOCOORI 3a4aHUs ITOCIEN0BATEILHOCTEH
3.8 Apudmerrnueckas u reomeTpuueckas nporpeccuu. @opmysa cI0KHBIX TPOLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast pynkuu. [Ipon3BonHbIE IEMEHTAPHBIX (HYHKIUI
[IpumeHeHre NPOM3BOJHONW K HCCIEAOBAHUIO (YHKUMH Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxieHre HanbobIero 1 HAMMEHbIIEr0 3HaYeHHs PYHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MnTerpan
5 MHoxecTBa U JOruKa
5.1 MHokecTBO, olepalvii HaJ MHOXecTBaMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTD U cTaTuCTHKA
6.1 OmnwucarenbHas CTaTUCTUKA
6.2 BeposatHocTb
6.3 Kombunaropuka
7 I'eomeTpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKN
7.4 Tena 1 MOBEPXHOCTH BpalCHUS
7.5 Koopaunatsl 1 BEKTOpPBI
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Marematuka. 'eometpus; 11 kiacc. yriny6aenHoe ooydenne Mepsmsik AT,
Homuposckuii I.A., ITonsiko B.M.; nox penakuueii [Togonsckoro B.E.
OO0111€CTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO M31aTebCKUil LIEHTP

«BEHTAHA-T'PA®y»; AxktinonepHoe oo6mecTtBo «M3marenscTtBo «IIpocBeniennes

METOAUYECKHUE MATEPHUAJIbI JJIAA YUUTEJA

Mertoaudeckue pexomenaanuu. 10-11 kimaccsl (k yueOnuky Atanacsu JI. C. u

ap.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

https://school-pro.ru/
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