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HOACHUTEJIbHAS 3AIIMCKA

['eomerpust siBasieTcss OgHUM M3 0a30BBIX KYpCOB HAa YpPOBHE CPEIHErO
obmiero oopa3oBaHusl, TaK Kak 00ECIEUYMBAET BOZMOKHOCTh MU3YyUEHUS JUCLMILIUH
€CTECTBEHHO-HAYYHOW HAIIPaBIE€HHOCTH W IPEIMETOB TI'yMAHUTAPHOIO LMKJIA.
[Tockonpky  JOrMYecKOe€  MBIIUIEHHE,  (OpMUpYEMOE€  TpH  H3YYCHUU
00y4arOMIMMUCS TOHSITUHHBIX OCHOB I'€OMETPUHU, MPHU JI0KA3ATEIBCTBE TEOPEM U
HOCTPOEHUU LIENOYKH JIOTMUECKUX YTBEPKACHUN NPHU PEIIEHUU F€OMETPUUYECKUX
3a1a4, YMEHHME BBIIBUTAaTb M OINPOBEpPrarb TIHIIOTE3bl HENOCPEICTBEHHO
UCIOJIb3YIOTCSl TIPH PEIIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LUKJIA, B YaCTHOCTHU
bu3nYecKux 3a1ad.

Ilenb ocBoeHUs mporpaMmMbl yueOHOro Kypcea «l'eomerpus» Ha yriyOJaéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEH OO0y4alommxcs Mpu
U3YYEHUM TE€OMETPUM uepe3 O0OECHEUYeHHE BO3MOXKHOCTU NPHOOPETEHUS U
UCNOJIb30BaHUsl Oosiee TIyOOKMX TI'E€OMETPUUYECKHMX 3HaHUM U JAEWCTBHUH,
CHELU(PUUHBIX T€OMETPUHN, U HEOOXOAUMBIX JUIsl YCHELIHOrO Mpo(hecCHOHaIbHOIO
00pa30BaHusl, CBSI3aHHOI'O C UCIIOJIb30BAaHUEM MATEMATHKH.

[IpuopuTeTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YriayOnEéHHOM YpOBHE,
PACHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCSL:

pacuIMpeHre MPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJBbTYpHI U
(opMupOBaHUE OCO3HAHUS B3AUMOCBSI3H FTEOMETPHUH C OKPYKAIOIIIUM MUPOM;

(dopMHUpOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEUIIMX MAaTEMaTUYECKHX MOJIENSAX, IMO3BOJSIONIUX OINUCHIBATh U HU3YYaTh
pa3HbIE SBJICHUS OKPYKAIOLIEro MUpa, 3HAHUE MOHATHIHOIO anmnapara 1o pasaeny
«CtepeoMeTpusi» y4eOHOro Kypca reOMeTpHu;

¢bopMUpOBaHME  YMEHMS ~ BJIaJIeTh ~ OCHOBHBIMU  TOHSTHSIMU O
IOPOCTPAHCTBEHHBIX (UI'Ypax M HMX OCHOBHBIMHU CBOICTBaMH, 3HAHHE TEOPEM,
dopMynT M yMEHHE HX NPUMEHSATh, YMEHHS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHAApTHBIE CIIOCOOBI PELICHMS 33/1aY;

(dbopMUpOBaHUE YMEHMs PACllO3HABATh HA YEPTEXKaX, MOJAEIAX U B pealbHOM
MHUpPE MHOTOIPAaHHUKHM M Tella BpalleHHs, KOHCTPYHPOBATh TI'€OMETPUUYECKUE
MOJIETIN;

(opMHUpOBaHME MOHMMAaHHUS BO3MOXXHOCTH AKCHOMAaTHYECKOI'0 IMOCTPOEHUS
MaTEeMaTUYECKUX TeOopuid, (pOpMUPOBAHME MOHMMAHUS POJIM AKCMOMATUKU TpU
NPOBEACHUU PACCYXKICHUH;

(dopMupoBaHHE YMEHHUS BJIAJE€Th METOJaMH JI0Ka3aTelIbCTB M aJrOPUTMOB
pelIeHMsl, YMEHUS] UX MPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PEILICHUs CTEPEOMETPUUECKHUX 3aa4 U 33/1a4 C IPAKTUYECKUM CO/IEpKAHUEM,
(GopMupoBaHHE TPEACTaBICHUS O HEOOXOAMMOCTH  JOKa3aTeNbCTB  IPH



00OCHOBaHMH MaTEeMAaTUYECKUX YTBEPKIACHUN M POJIM aKCHOMATHUKH B MPOBEICHUN
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE M COBEPLICHCTBOBAHUE MHTEIEKTYaJbHBIX U  TBOPYECKUX
CIOCOOHOCTEN 00yUaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHUS paclO3HaBaTh TMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX XKU3HEHHBIX CUTYAIlUSX W TPU H3yUYEHUH IPYTHX
y4eOHBIX  TPEAMETOB, TPOSIBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
UHTEPIIPETALNU OTYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIFHBIMH JTHHUSIMH yueOHOro Kypca «l'eomerpusi» B
10-11 «kmaccax sBisitorcsi:  «lIpsiMble ¥ MJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSMUY», PEIEBAHTHBIMU T'€OMETPUU Ha YIIIYOJIEHHOM YypOBHE OOy4eHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKaTEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dopmMupoBaHHEe JOTHUECKHX YMEHHH  pacmpeneisiercss HE TOJIbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoil paboueit
OporpaMMBbl, paclpeneaéHHbIM O rojaM OO0Y4YEeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamaguch HEOJHOKpaTHO. JTO  TO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMU MOHSATUSMU U HABBIKAMU TMOCIJIEIOBATENBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00ydYaOIUXCsl, PACIIUPS U YIIyOuIss
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[Tepexon Kk U3y4EHUIO TEOMETPUU HA YIIyOIEHHOM YPOBHE MO3BOJISET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTh OOYYAIOIIUXCS K TMPOJODKCHUIO H3YYEHUS MaTEMaTHUKH C
yaéToM BBIOOpa Oymymielr mpodeccuu, oOecreurBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 ygaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COIEPKAHUE OBYUEHUA
10 KIIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 akKCHOMAaTHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapauIeIbHbIe
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX NPSIMBIX, IMAPAIIIENBHOCTD MPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeNbHOIO NPOEKTHpoBaHusA. HM3o0pakeHue
¢Guryp B mapajuieabHOW MPOEKIUH. YTJbl C COHANpPABIECHHBIMU CTOPOHAMM, YIrOJl
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpadJlp, NapasuleienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIIEHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHANKYJIAPHON IJIOCKOCTH. OproronansHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYIAPHOCTH  JBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yrael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JUHENHBIM YroJ JBYTPAHHOrO yrila. TpEXTpaHHBIA U MHOTOIPAHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolicTBa IUIOCKMX H
JIBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yIyia. Teopembl KOCHHYCOB M CHUHYCOB [UJIS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: Nn-yronpHas
npu3Ma, NpsMas U HaKJIOHHAs IpU3Mbl, OOKOBasl M MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparuvailine myTm Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yrompHas mnUpamMuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBWIbHOW NHUpamMuzbl. lIpaBUiIbHBIE MHOTOIpaHHUKH: NpaBWJIbHAS IpU3Ma U



NpaBWbHAs MNHUpPaMUJIA, NpPaBUWIbHAs TPEYrojbHAsI MUpaMUa W IPABUIIbHbBIN
TeTpa’ap, KyO. IlpencraBineHne O NpaBWIBHBIX MHOIOTPaHHHUKAaX: OKTadp,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH MPSIMON TMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOIOIPAHHUKE: CUMMETPHS
napajuleNIelnne1a, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpUs IPaBUIBHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABIECHHBIE MW IPOTHUBOIIOJIIOXKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CI0KEHUE
Y BBIYMTAHHME BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHapHBIM ~ BeKkTopaM. IIpsmoyronpHas  cuctema  KOOpAMHAT B
npoctpaHcTBe. KoopauHaTtel BekTopa. CBs3p MEXAy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOI MeXAy BekTopamu. CKaaspHOE IIPOU3BENCHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTb,
chepudeckas TOBEpXHOCTh, oOOpasyiomue TMoBepxHocTe. Tema BpalieHus:
WIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus] Ha IUIocKOocTU. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl
mrapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsMOYTOJIBHOTO Mapajuienenunena M ciueactsuss u3 He€. OObEM mnpsiMoil U
HAKJIOHHOM MPU3MBI, WIMHAPA, MUPaMHUIIbl U KOHyca. O0BEM IIapa U MapoOBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTrOrpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIKHAP, OINKCaHHAas okoio IpuinHApa. llepecedyenue cdepbl U mapa c
wiockocThio. Kacanue mapa u cdepbl miockoctbio. [loHSATHE MHOrOrpaHHHKa,



OMHUCAHHOTO OKOJO0 cdephl, cdepbl, BOUCAHHON B MHOTOI'PAHHUK WJIH TEJO
BpaLlCHUS.

[Inomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IIomaab chepsl U e€ dacrel.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoousix Quryp. IlpeobpasoBanue mnogoOus, romorerus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHUIO U TIPOXOASIINE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOIbl TOCTPOCHUS
CEUEHUI: METOJ CIIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IMEpEeHOca
CEeKyIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuu HaJx BekTopamu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBoCTBA BEKTOPHOTO YyMHOXEHHS. IIpsimoyronbHas
cUCTeMa KOOpAWHAT B npocTpancTBe. KoopauHuatsl BekTopa. Pasznoxkenue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEeOMETPUUYECKUX
3aaad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. J[BH>KEHUSI U paBEHCTBO (Quryp.
OOuue cBolcTBa JBWKEHWH. Buabl JBWXKEHUN: TapalieNbHbIA TEepeHocC,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IVIAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHHUSA PA3JIUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCHUUCKOM T'PakIaHCKONW HIACHTUYHOCTH, YBAXKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
UCTIOJIb30BaHUE JTHX JOCTIDKCHHUM B JPYrUX HayKaxX, TEXHONOTusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO IMOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH W JICSITEIBbHOCTBIO YYEHOrO, OCO3HAHHUE
JUYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMYUBOTO OYYIIIETO;

4) acTeTHYeCKOEe BOCTIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATH MAaTeMAaTHYeCKUE 3HAHUA B
MHTEpecax 3I0pOBOro 1 0e30MmacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHITUN U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTH), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpec K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymeir mpodeccurt u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHU4yeckoMy  OOpa3oBaHUI0O U



caM0oOOpa30BaHUI0 Ha TMPOTSKEHUU BCEU KU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1ady MAaTEMaTUYECKON HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHME TJIOOATBLHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HA NPUMEHEHHE MaTEMaTHYEeCKHWX 3HAHWM IS peuieHus 3aJad B 00JacTu
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAYKH U  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMAaHUE
MaTEMaTUYECKON HAyKh Kak cgepbl YeIOBEUECKOW eATeNbHOCTH, ITaloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO AEATEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHONIEHWHA MEXAY TOHATHIMH, (POpPMYyIHPOBATH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh W  TPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIC M OTPUIATEIIbHBIC, CAMHUYHBIE, YACTHBIC M OOIIHE, YCIOBHEIC,

BBISIBJISITh MATEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C WCIOJIb30BAHMEM 3aKOHOB JIOTHMKH, JCTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKAa3aTEIbCTBA MATEMAaTUYECKUX YTBEPIKICHHI
(IpsIMBIE ¥ OT MPOTHBHOTO), BHICTPANBATh apTyYMEHTAINIO, PUBOAUTH MIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCII0JIb30BaTh BOMPOCHI KaK HCCJEAOBATEIbCKUM HHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  TMPOTHUBOpPEUYUE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpPOBATH TUIMOTE3y, APTyMEHTUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CaMOCTOSITEJILHO CIUIAHUPOBAHHBIM IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHuecKoro 00beKTa, SBICHHUs, TIpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHNIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOILECCa, a TAKKE BBIIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH JeUIUTH UHPOpPMAIIMHU, JaHHBIX, HEOOXOAUMBIX /JI1 OTBETa Ha
BOIIPOC U JIJI PELICHUS 3a]1a4u;

BBIOMpaTh MH(POPMALINIO U3 UCTOUYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HMH(OpPMAILNIO, MPEACTABISIThL €€ B paziuyHbIX (opmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OLICHUBATh HaAEKHOCTh uH(pOpMaIu o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMu OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIPa)XKaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHMS 110 XOMY PELICHUs 3aJayH,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJieMbl, peliaeMol 3aJauyd, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOMCK
pelIeHnsl, COIOCTaBJIATh CBOU CYXICHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IOPOEKTa, CaMOCTOSITEIbHO BHIOMpaTh (OpMAT BBICTYIUICHUS € YYETOM 3ajaay
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTAaBJIAThH IUIaH, AJITOPUTM PEIICHUS 3a/1au, BEIOMPATh CITOCOO PEIICHUS C
y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3YJIBTATOB, BIAJIETh
croco0aMu CaMOTMPOBEPKU, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTaTa pEHICHHS
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBIEHHBIX TPYJIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH M YCIOBUSAM, OOBSICHATH PUUHHBI
JOCTHXKEHUS WA HEIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBUIYaJIbLHOU
paboThl mMpU pelmieHuH Y4eOHbIX 3ajay, M[PUHUMATh 1eb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON palOThI, pachpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXJAaTh NPOLECC U pe3yiabTaT padoTHI,
000011aTh MHCHUS HECKOJBKUX JTIOMICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTh palbOThl U
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIMN MPOAYKT MO KPHUTEPUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPHU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSTH AKCHOMBI CTEPEOMETPUHU U CJICJICTBUS W3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEpPUPOBATH TMOHATUSMH, CBA3AHHBIMU C yrjaMH B
MPOCTPAHCTBE: MEX]Yy MPSAMBIMU B TPOCTPAHCTBE, MEXAY MNPSIMOUA H
IUIOCKOCTBIO;

e CBOOOJHO OMIEPUPOBATH MOHSATUAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJIbBI MHOTIOI'PAHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJAacCU(pUIMPOBATh  MHOTOIPDAHHUKH,  BBIOMpas  OCHOBaHHUS  JUIs
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (DUTYp Ha IMJIOCKOCTh, BBIIOJIHATH W300pakeHUs (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEUEHHS MHOIOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TpH3Ma,
UpaMuia), FTEOMETPUUYECKUX Tell ¢ IpUMEHEHUuEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb W IUIOCKOCTb CHUMMETPUU
uryper;

e CBOOOAHO OMNEpPUPOBATH MOHATUSIMH, COOTBETCTBYIOLIUMHU BEKTOpaM H
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH ACUCTBHS HaJ BEKTOPAMU;

e pewmarh 3aJa4d Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHM H
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NMPHUMEHSS WU3BECTHBIE METO[BI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BIEKaTh, MpPEOOpPa3OBbIBATH U HUHTEPIPETUPOBATH HH(OPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPeACTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IMPUMEHATH TIOJYYECHHbIE 3HAHUS HA NPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh pPEAJbHBIE CUTYAllUH, MPUMEHATh H3YYEHHBIEC MOHITHS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEATbHBIE CUTyallMM Ha SA3BIKE T€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUN MU TEOpeM, ammapara ajareOpbl, pelaTh MpPaKTUYECKHE 3aJayd,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyvaromuiicss HAy9uTCs:



CBOOOJIHO OIEPUPOBATh TOHITHSIMH, CBSI3aHHBIMUA C LWIHHIPHYECKOM,
KOHUYECKOM U chepudyeckol MOBEPXHOCTSIMHU, OOBACHITH CIHOCOOBI
HOJyYEHUS;

ONEepPUPOBATh MOHITHIMH, CBA3aHHBIMH C T€JIaMH BPAIICHUS: [IWIUHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSICHATH CIIOCOOBI MTOJTYYEHHUS TNl BPAIICHHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TENl BpAIICHHUSA,
00bEMBI U IUIOIIAM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJ BpalleHHUS,
reOMETPUYECKUX TEN C MPUMEHEHUEM (hopMy;

CBOOOJIHO OIEPHUPOBATh MOHATUSIMHU, CBS3AHHBIMH C KOMOWHAIMSIMHU Tell
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIHMCAHHBIA B cepy H
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIUMCIISITH COOTHOIICHHSI MEXKTY TUIOIIAISIMU MOBEPXHOCTENH U 00bEMaMu
MOJTOOHBIX TEN;

n300pakaTb M3yyaeMble (UIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJ BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh W MpeoOpa3oBbIBaThL HWHGOPMAIHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTeKax U PUCYHKAX;

CBOOOJIHO OTIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH ONEPAIIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CHCTEME KOOPIHUHAT;
pelaTh reOMETPUYECKHE 3a/1a4l Ha BBIYUCICHUE YTIIOB MEXIY MPSIMBIMU
U TUIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUN OT TOYKH 1O IIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHHH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBH)KCHHEM B
IIPOCTPAHCTBE, 3HATH CBOMCTBA JABUKCHHU;

BBINIOJIHATh M300paKE€HUSI MHOTOTPAHHMKOB W TeJl BpalleHUs MpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TIpeoOpa3oBaHus OJ00uS;
CTPOHUTH CEYEHUS] MHOTOTPAaHHUKOB W TEN BPAILICHUS: CEUCHUS IUIUHIPA
(mapaienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHs KOoHyca (mapaijiebHbie
OCHOBAHUIO U MPOXO/SIIUE Yepe3 BEPIINHY), CEUECHUS 111apa;
UCTIOJIb30BaTh METOJIbI TOCTPOEHUS CEUYCHHI: METOJ CJEeN0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKNE YTBEPKICHUS;

NPUMEHATh TeoMeTpuyeckre (akThbl JJIS PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIararolluX HECKOJbKO IIAaroB pELICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaXO0XJICHUE T€OMETPUYECKUX BEIIUYUH;

MIPUMEHATH MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

NMPUMEHATh  TOJYYEHHbICE 3HAHUS HA  MPAKTUKE:  CPaBHUBAT,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B MPOLECCE TIOUCKA  PEUICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peanbHbIE CHUTYallUH Ha SI3bIKE T'€OMETPHUM, HCCIEAOBAaTh NOCTPOCHHBIE
MOJENH C UCIOJb30BAHUEM T'€OMETPUUYECKUX TIOHSATUH U TEOPEM,
anmapata anreOpbl, pemarh MNPaKTUYECKUE 3a/aud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEINYNH;

UMETh TpPEACTaBICHUS] 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3aumHoe pacmnonoxeHue npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCT MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHz(mimepHOCTb MPSIMBIX U o5

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 16

MHororpaHHuku 7

BekTopsl B mpocTpaHCcTBE 12

HOBTOPGHI/IC, 0000I11IeHrE U CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
No n/n HanmenoBaHue pa3iesioB U TeM Komrponnsre Mpaxrmueckie (undposbie)
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypesI
1 AHanutuyeckas reoMeTpHs 15 1
5 [ToBTOpEHwue, 0606H1€HI:I€ u 15 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MOBEpXHOCTH U O0BEMBI 9 1
KPYTJIBIX TE
6 JIBrokeHuUs 5 1
2 [ToBTOpenue, 0606H1€HI:IG u 17 5
CUCTEeMaTH3alMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoabHble
padoThI

IIpakTHyeckue
padoThI

Jara
U3Y4YeHH S

DJIeKTPOHHBIE M (pOBLIE
o0pa3oBaTe/bHbIE PeCypChl

OcHoBHbIE NpaBUia
n300pakeHus] Ha PUCYHKE
MJIOCKOCTH, MapajiebHbBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/FOIMGVRWHE

IlonsaTHA CTEPEOMETPUHN: TOUKA,
npsMasi, OCKOCTb,
npocTtpaHcTBO. OCHOBHBIE
MpaBuJia U300pakeHus Ha
PHCYHKE TJIOCKOCTH,
napajIebHBIX MPSMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

https://m.edsoo.ru/5ECB310PZ

Ilonsarus: MCPCCCKAOIIUCCH
IIJIOCKOCTH, IICPECCKAIOIINUCCA
npsmas 1 miI0CKOCTb,
MOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

[MonsTus: mepecekaromumecs
IUTOCKOCTH, NTEPECEKAIONIHecs
npsiMasi ¥ TUIOCKOCTh;
HOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHuKH, U300pakeHHe
IPOCTEHIINX MPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

Gburyp, HeCymEeCTBYIONUX
00BEKTOB

MHororpaHHuK#, U300pakeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HecyIecTBYIOLUINX
00BEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUHU U
NIEPBBIE CIIEJICTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N

AxcuoMEBI CTCPCOMETPUHN U
IEPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUHU U
NIEPBbIC CIEJCTBUS U3 HUX.
CrniocoObl 3ajaHusI IPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus NPSIMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/AQXJXEDYR

10

N300paxenne ceuyeHmit
NUpaMU/Ibl, KyOa U MpU3MBI,
KOTOPBIE ITPOXOJAT Yepe3 UX
pé6pa. Mzobpaxenue
NepeceueHus MOIy4EHHbIX
mockocTeil. PackpammuBanue
IIOCTPOCHHBIX CEYEHHUN Pa3HbIMU
L[BETaMU

https://m.edsoo.ru/EVUEQAZ7]

11

N3o6pakenue ceueHmit
MUPAMHJIBL, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOIAT Yepe3 ux
pé6pa. M3obpaxenue
MepeceueHUs TOTYICHHBIX

https://m.edso00.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJI0cKocTel. PackpammBanue
MMOCTPOEHHBIX CEUYEHUN Pa3HBIMU
BETAMHU

12

N3006paxenne ceuyeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MTPOXOIST Yepe3 uxX
pEbpa. M3obpakeHnue
nepeceveHust MoTy4eHHbIX
m10ckocTeil. PackpammuBanue
MOCTPOCHHBIX CEUCHUH Pa3HBIMU
[[BETAMU

https://m.edsoo.ru/08LAY6GMF

13

N300paxenHne ceueHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOpBIE MPOXOAT Yepe3 ux
pé6pa. M3obpaxenue
nepeceveHus! MOTy4eHHBIX
ImI0ckocTeil. PackpammuBanue
MOCTPOCHHBIX CEYCHUH pa3HbIMU
[[BETAMU

https://m.edsoo.ru/EKWHLAWS84

14

Merton cnenoB sl TOCTPOCHUS
CEeYECHUU

https://m.edsoo.ru/1JO0ON3100

15

Meron ciien0B AJisg IOCTPOCHHUS
ceueHnii. CBOMCTBA MEpECeUCHUI
MPSIMBIX U IJIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Merton cie0B AT TOCTPOSHUS
ceueHuid. CBOICTBa nepecevyeHuit
IPSAMBIX U IIJIOCKOCTEHN

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoenue ceueHuii B
nupamue, Kyoe rmo TpéM TouKam

https://m.edsoo.ru/HFW6370QDR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

Ha péopax. Co3aHne BBIHOCHBIX
YEepTEKEW U 3aIUCh I1aroB
IIOCTPOEHHUS

18

[TocTtpoeHue ceuenuii B
nupamujie, Kyoe 1o TpéM Toukam
Ha pébpax. Co3aHue BEHIHOCHBIX
YEPTEIKEH U 3aIUCh 11aroB
IIOCTPOEHHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoeHue ceueHuii B
nupamue, Kyoe rno TpéM Toukam
Ha péOpax. Co3aHue BEHIHOCHBIX
YEPTEIKEH U 3aIUCh 11aroB
IIOCTPOEHHUS

https://m.edsoo.ru/J1IAQIJNZCX

20

[TocTpoeHue ceueHui B
nupamuie, Kyoe 1no TpéM Toukam
Ha péopax. Co3aaHne BEIHOCHBIX
YEPTEIKEH U 3aIUCh 11aroB
IIOCTPOEHHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHME MIAaHUMETPUU:
TeopeMa 0 MponopIMOHATBHBIX
otpe3kax. [logobue
TPEYTOJIbHUKOB

https://m.edsoo.ru/L3FYZLI9LR

22

[loBTOpEHME MITAHUMETPUU:
Teopema Menenas. PacueTs B
CEYEHHAX Ha BHIHOCHBIX
yeprexax. Mcropus pazsurus
IUTAHUMETPUU U CTEPEOMETPUN

https://m.edsoo.ru/TP9F3DVV1

23

Kontponbhas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLE09SZ1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1

24

Bzaumnoe pacnonoxeHue
MPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBarouiyecs npsimble.
[Tpu3Haku CKpelBaromuxcs
npsamMbIx. [lapannenbHbie npsiMble
B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO90QBHKY

25

Teopema 0 CylIeCTBOBaHUH U
€UHCTBEHHOCTH IIPSIMOU
IapajuleJIbHON JaHHOU MIPSIMOH,
MPOXOASAIICH uepe3 TOUKY
MPOCTPAHCTBA U HE JIekKAIIEH HA
JNaHHOU npsiMoit. Jlemma o
IIEPECEUEHUH MTapaIEIbHbIX
IPSIMBIX TNIOCKOCTBHIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapanienbHOCTb TPEX MPSIMBbIX.
Teopema o TpEX mapauieIbHBIX
npsMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE MPOESKTHPOBAHHUE.
OCHOBHEIE CBOMCTBA

napaiji€JIbHOI0 IPOCKTUPOBAHUA.

N300paxkeHue pa3HbIX GUryp B
napauieJIbHON POSKIUH

https://m.edsoo.ru/03GR50WZV

28

[lentpanbHas mpoekus. YToi ¢
COHAIIPaBJICHHBIMHU CTOPOHAMH.
Yroa Mexay npsMbIMU

https://m.edsoo.ru/Z5FPAGSHI

29

3amaun Ha JOKA3aTEIHLCTBO U
HCCIEI0BaHNE, CBI3aHHEIC C
PaCIIOIOKEHHUEM TIPSIMBIX B

https://m.edsoo0.ru/7W31COFG6



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6

MIPOCTPAHCTBE

30

[lonsTHsA: MapauIeIbHOCTD
IIPSIMOM U TUIOCKOCTU B
npocrpaHcTse. [IpuszHak
[IapaJlIeJIbBHOCTH IPSIMOU U
mw1ockocTd. CBONCTBa
IIapaJuIeIbHOCTHU IPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomeTpuueckue 3agaun Ha
BBIUHUCIICHHE U 10KA3aTEJIbCTBO,
CBSI3aHHBIE C N1aPAJUIEIBHOCTbHIO
IIPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

[locTpoenue ceuenus,
MPOXOJISIIETO YEPE3 JaHHYIO
MPSAMYIO Ha YEPTEXKE U
MapaJIETBLHOIO IPYTrOM MPSMOM.
Pacuét oTHOIIEHUH

https://m.edsoo.ru/1P06R5839

33

[MapannenbHas MPOEKIHs,
MIPUMEHEHHE ISl TIOCTPOCHUS
ceueHui kyda u
napamienenumnena. CroiicTBa
napasuieNieue1a U Mpu3Mbl

https://m.edso00.ru/930T7FLSK

34

[TapanienpHbIe IIIOCKOCTH.
[Ipu3Haky napamienbHOCTH JBYX
IJIOCKOCTEN

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 napasnienbHOCTH U
€UHCTBEHHOCTH TUIOCKOCTH,
MPOXOISIIECH Yepe3 TOUKY, He

https://m.edsoo.ru/2WG4W4XNO



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

MPUHAJICHKAILYIO TAHHOMN
IJIOCKOCTH U CJIEJICTBUS U3 HEE

36

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapauieIbHOCTH
IPSMBIX TIepeceueHust pH
NepeCcevyeHu’ JBYX
HapaJIeIbHbIX IIIOCKOCTEH
TpeTben

https://m.edso00.ru/3KIKV3ROG

37

38

CBoiicTBa napaienbHbIX
MJIOCKOCTEH: 00 oTpe3kax
MapayIeIbHbIX NPSIMBbIX,
3aKJIFOYEHHBIX MEXKITY
MapajyIeIbHBIMU IUIOCKOCTSIMU; O
MEPECEYECHUU NIPSMOU C IBYMsI
MapajyIeIbHBIMU IIOCKOCTSIMHU

[ToBTopenue: Teopema I[udaropa
Ha IJIOCKOCTH

https://m.edsoo.ru/QLA4PYRAT

https://m.edso0.ru/9VJZIWC6J

39

IToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYT OJIbHUKA

https://m.edso0.ru/Z6ENNNT5D

40

CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napasuiesenune1a

https://m.edsoo.ru/HYNIQ7850

41

Beruuciienue UiMH OTPE3KOB B
KyOe ¥ TIPSIMOYTOJIbHOM
napasuiesenumne e

https://m.edsoo.ru/FZBZVPOEC

42

[lepneHAUKYISAPHOCTD MIPSAMOM U
mockocTH. [Ipusznak
NEPIEHIUKYJIIPHOCTH IPAMON U
IUIOCKOCTH

https://m.edsoo.ru/ISFSHOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3

43

[TeprieHAMKYASAPHOCTD NPAMOU 1
mockocTH. [Ipu3Hak
NEePHEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

https://m.edsoo0.ru/K38BG3IZH

44

Teopema o CylIeCTBOBAHUH U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOJISIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K IJIOCKOCTH

https://m.edsoo.ru/\WF3MTS4E5

45

ITmockoctu n
MePIEHIUKYIISIPHBIE UM TPSIMbIC
B MHOT'OTpaHHUKAaX

https://m.edsoo.ru/OKTGKHNSI

46

II;mockoctu u
MEPIEeHINKYIIPHBIC UM MPSIMbIE
B MHOT'OTpaHHUKaX

https://m.edso00.ru/S1V9AWIW3

47

[lepnenauKysip U HaKJIOHHAS.
[TocTpoenue neprneHaAuKymIspa U3
TOYKH Ha TIPSIMYIO

https://m.edsoo0.ru/KIP9L4ZCX

48

[lepnieniuKysIap ¥ HAaKIOHHASL.
[locTpoeHne nepneHuKyIsIpa u3
TOYKH Ha IIPAMYIO

https://m.edsoo.ru/21IUD45PR

49

Teopema o Tpéx
NEepIeHAUKYIIApax (Mpsmas u
oOpaTHas)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NEpIEeHIUKYIIsIpax (Ipsmas v
oOpatHasi)

https://m.edsoo.ru/IPCG564WN

o1

YToa MeXay CKpeIrBarOIIMMHUCS

https://m.edsoo.ru/K4EHQ3E9E



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E

MMpsAMbIMHA

52

ITouck nepneHuKyIApHBIX
IIPSIMBIX € IIOMOILBIO
MEPIEHIUKYIIPHBIX INIOCKOCTEN

https://m.edsoo.ru/EBYVPSMSI

53

OpTOFOHaHLHOC IMPOCKTUPOBAHUC

https://m.edso0.ru/GP0ZX8VHE

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABWIBHON ITUPaMUIBI
C TIOMOILIBIO OPTOTOHAIBHON
IIPOEKLIAN

https://m.edsoo.ru/F5ZMOA1AE

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBIL, IPABUIILHOM MHUpPaMUIbI
C IIOMOILBIO OPTOrOHAJILHOU
IIPOEKLIAN

https://m.edsoo.ru/T50FUDOQJ

56

CummeTpust B IPOCTPAHCTBE
OTHOCHUTEINILHO IIOCKOCTH.
[InockocTn cuMMETpHIA B
MHOTOTpPaHHUKAX

https://m.edso0.ru/N77K7ZM8K

57

[Tpu3Hak neprneH uKyIspHOCTH
MPSAMOM U TJIOCKOCTH KaK
CJIE/ICTBHE CUMMETPHUH

https://m.edsoo.ru/L9E703U3V

58

[IpaBuIbHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHuii OT TOUYKHU 10
IUIOCKOCTH

https://m.edsoo0.ru/Z9E166HHZ

59

[IpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccrosiHuii OT TOUKH 10
IUIOCKOCTH

https://m.edso00.ru/TISUOWZTH

60

CriocoObl OIyCTUTh
NEePIEeHIUKYIISPbl: CHMMETpPUSI,

https://m.edsoo.ru/DHFUCBWOG6



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6

CABUI TOUYKH 110 MapajuIeIbHON
psAMOI

61

CaBur no HenapasmieabHON
MPSIMOM, U3MEHEHUE PACCTOSHUI

https://m.edsoo.ru/9OANVFEQE

62

KontposnbHas padota "B3anmuoe
PacCIOIOKEHUE TIPSIMBIX U
IIJIOCKOCTEH B pocTpaHcTBe"

https://m.edsoo.ru/JW5UZNN8J

63

IloBTOpEHME: yron Mexay
NPSMBIMH Ha IJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJIBHOM
TpeyrojbHUKE, TEOpeMa
KOCHUHYCOB

https://m.edso0.ru/SKO9RHWDFQ

64

IloBTOpEHME: yron Mexay
CKPELIMBAIOIUMHUCS MPSIMBIMH B
MIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

66

['eomerpuueckue MeToabl
BBIYHMCIICHUS yIiia MEXIY
MPsIMBIMU B MHOTOTPaHHHUKAX

JByrpanusiii yroia. CBOMCTBO
JIMHEMHBIX YTJIOB JIByTPAHHOTO

yria

https://m.edso0.ru/3U40237CK

https://m.edsoo.ru/8H4CYFABQ

67

[leprieHquKyNSIpHBIE MIOCKOCTH.
CBolicTBa B3aNMHO
MePIEHIUKYIISIPHBIX TUTIOCKOCTEN

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEM; TeopeEMa O IPSIMOK
MepeceyeHus ABYX IIOCKOCTEN

MEePIEHIUKYIISIPHBIX TPEThEU

https://m.edsoo.ru/FY5TMQA43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F

IINTIOCKOCTH

69

[IpsimoyrosbHBIN
napaiesienunesn; Kyo;
W3MEpPEHUs, CBOMCTBA
MPSIMOYTOJIBHOTO
napajuienenuneaa

https://m.edsoo.ru/K99DBNDAW

70

Teopema o quaroHanu
MPSIMOYTOJIBHOTO
napajieNienuIea u CIeICTBHE
n3 HeE

https://m.edsoo.ru/E3T10AD6I

71

CrepeoMeTrpuueckue u
IMPUKIAAHBIC 3a1a4, CBSA3aHHLIC
CO B3aMMHBIM PaCHOJIOKEHUEM
OPSIMBIX U IIIOCKOCTH

https://m.edsoo.ru/4ATBYU36HZ

72

[loBTOpEHME: CKpemMBaroIuecs
IIPsIMBIE, MAPAJIJIEIIbHBIC
IJIOCKOCTH B CTAHAAPTHBIX
MHOTOTPaHHUKAX

https://m.edso0.ru/TL947D6WK

73

[Tapa mapannenbHbIX TIOCKOCTEN
Ha CKpCHIUBAIOIHUXCA IIPSAMBIX,
pacCTOsTHUE MEXIY
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
MPOCTBIX CUTYAITHIX

https://m.edsoo.ru/YFWZTOREN

74

PaccTosiHue OT TOUKH 110
MJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM A0 IIJIOCKOCTH

https://m.edsoo.ru/\W5GN48EIM

75

Beruncnenue paccTosHUN MEXKIY
CKPEILMBAIOIIUMHUCS MIPSIMBIMHU C
ITOMOILBIO NEPIEHANKYIIIPHON

https://m.edsoo.ru/5SW9VILIHMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD

IINTIOCKOCTH

76

TpéxrpaHHbIil yroi, HEpaBeHCTBA
JUISl TPEXTPAHHBIX YIJIOB.
Teopema ITudaropa, Teopembl
KOCHUHYCOB Y CUHYCOB ISl
TPEXTPAHHOTO yTiia

https://m.edso0.ru/3AXGHNLQ4J

77

DneMeHTHI cheprudecKoi
Te€OMETPHUH: T€0Ie3NUECKUE
JMHUM Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

Kontponbnas pabota "Y1ibl u
paccTossHus"

https://m.edsoo.ru/AIRTWZ59YU

79

80

CucreMaruzanys 3HaHUH
"MHOrorpaHHuK H €ro
3J1eMeHTHI"

[Tupamuaa. Bunel nupamu.
[IpaBunpHas nupamuaa

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0Q

81

[Ipusma. [Ipsimas u HaKIOHHAA
npusMel. [IpaBuiibHas mpusma

https://m.edsoo.ru/JNDHOOSEQ

82

[Ipsamoit mapannenenunen,
MIPSAIMOYTOJIBHBIN
napa’suiesenumnes, Kyo

https://m.edsoo0.ru/L8803LZGS

83

BrIimykiible MHOTOTPaHHUKH.
Teopema Diinepa

https://m.edsoo.ru/B4ATOMDU1D

84

Belykiible MHOTOTpaHHUKH.
Teopema Jiinepa. [IpaBunbHble U
MIOJIyTIPABUJIbHBIE
MHOT'OI'PaHHUKHU

https://m.edsoo.ru/QOMX9GA1S

85

KonTponbhas pabora

https://m.edsoo.ru/3SN52B3TEM



https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
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https://m.edsoo.ru/3N52B3TEM

"MHororpanHuku"

[lonsTHE BEKTOpA HA IUIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
U B IPOCTPAHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo0.ru/MNTSX2XL8

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBwiio mapaenenuriena 1 https://m.edso0.ru/XS6AN7LA2

90 YMHO)KEHUE BEKTOpa Ha YUCIIO0 1 https://m.edsoo.ru/MJUH128LR
PasnoxxeHue BekTopa 1o 6asucy

91 TpEX BEKTOPOB, HE JICKAIINUX B 1 https://m.eds00.ru/U760IDCTG
OJIHOM TIOCKOCTH

92 CkansipHO€ ITPOU3BEIEHNE 1 https://m.edso0.rullZ46VNC71
B

93 BIHGIIEHHGE yiia Mexly 1 https://m.edsoo.ru/lU5196UQP
BEKTOPAaMH B IPOCTPAHCTBE
I .

94 POCTETIIIHE SaAatit ¢ 1 https://m.edso0.ru/FIXV79T8B
BEKTOpaMHU
I N

95 POCTEHIIHE SaAaH © 1 https://m.edsoo.ru/lJCWURNGO01
BEKTOpaMHU
T N

96 POCTETIIIHE Safatit ¢ 1 https://m.eds00.r/BEHWOEL KS
BEKTOpaMHU
I .

97 POCTEHIIIHIG 3ajlamu © 1 https://m.edsoo.ru/P3W8WZZSY
BEKTOPaMH
06006

98 ODTICHHE H CHETCMATIEAIIA 1 https://m.eds00.r/ECRMXSNMS3
3HAaHUN
00606

99 © erHHe 1 CHETEMATIEATIT 1 https://m.edsoo.ru/XXBTFP5WL
3HAHHH

100 Htorosas koHTpoJsbHAs paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 HToroBast KOHTpOJIbHAs paboTa 1 https://m.edso00.ru/X3ZG8A6SO
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https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

102

O000111eHNE U CUCTEMATU3 AL
3HaHUHU

https://m.edso0.ru/931AWXEK1

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102



https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoanuyecTBOo 4acos

Ne Hara JIEKTPOHHBIE HU(PPOBbIE
Tema ypoka Konrtpoabnubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThbI

[ToBTOpEHME TEMBI

1 "KoopauHatsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
IUIOCKOCTH U B IIpOCTpaHcTBE"

2 Hostopettite Temb! "CKaJ},Hp Hoe 1 https://m.eds00.ru/M6JO60NJ7
MIPOU3BEICHNE BEKTOPOB
[ToBTOpEHKE TEMBI

3 "BbIuuCIieHUE yriia MEXTy 1 https://m.edso0.ru/55KY41LVG
BEKTOPAMH B IIpOCTpaHcTBE"
IToBTOpeHue TeMbl "YpaBHEHNE

4 MIPSIMOH, IPOXOIAIIEH Yepe3 ABE 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE MI0CKOCTH,

5 HOpMaJb, YpaBHEHHE TUIOCKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
YpaBHEHHUE IOCKOCTH,

6 HOpMaJib, YpaBHEHHE TIOCKOCTH 1 https://m.eds00.ru/541910WGX
B OTpE3Kax

7 BekTopHoe npousBeaeHne 1 https://m.eds00.ru/NTYOG2APM

8 HHHeVH HbIC HEPaBeHCTRa, 1 https://m.edso0.ru/54EQ7JQ8E
JMHEHHOE POTrpaMMHUPOBaHHE

9 HHHefI HPIC HEPABCHCTRa, 1 https://m.edsoo.ru/VPKWBB4AA
JUHEIHOe IpOorpaMMHUpPOBaHKE

10 AHalIUTHYECKUE METOIBI 1 https://m.edsoo.ru/KHJ20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

pacuéra yriia Mexay IpsMbIMU B

MHOI'OrpaHHUKax

11

AHaTATUYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMH B
MHOTOTpaHHUKAX

https://m.edsoo.ru/DDXUUAIA5

12

®opmysia pacCTOIHUSA OT TOUKHU
JI0 TUIOCKOCTH B KOOPAMHATAX

https://m.edso00.ru/SG451UUG1

13

Haxoxnenue pacctostHuii ot
TOYKH JI0 IJIOCKOCTH B Ky0Oe

https://m.edsoo.ru/8V2N4X1L3

14

Haxoxnenue paccTosiHui OT
TOYKH 0 ILIOCKOCTHU B
MpaBUJIIbHON NMUpaMuIe

https://m.edsoo.ru/lUZ15UU37F

15

KonrtponbHas pabora
"AHanuTuyeckas reoMeTpus’”

https://m.eds00.ru/SNGI1GHFM

16

CeueHust MHOIOIPaHHUKOB:
CTaHJapTHbIE MHOT'OTPAaHHUKHU

https://m.edso0.ru/219603NHQ

17

CeueHuss MHOTOTPaHHUKOB:
METO/I CIIEJI0B

https://m.edso0.ru/52XG02J5B

18

CeueHust MHOTOIPaHHUKOB:
CTaH/ApPTHBIE IUIOCKOCTH,
nepeceveHust NpsIMbIX U
IUIOCKOCTEN

https://m.edsoo.ru/CUP7TCPXQ

19

[TapatensHble psMbIE U
IUIOCKOCTH: MapajliebHbIE
CEYCHMUS

https://m.edsoo.ru/MM69MKRDP

20

[TapamnensHble npsMble U
IJIOCKOCTH: pacy€T OTHOLIEHHI

https://m.edso0.ru/O71ROIJFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

[TapannensHble npsMble U
TUIOCKOCTH: YTJIbI MEXKAY
CKpEIIMBAIOIIMMHUCS MIPSIMBIMU

https://m.edsoo.ru/26EPTM74A

22

[lepnenuKyIsspHBIE MIPSIMBIE U
IUIOCKOCTH: CTaH/IapTHBIE Maphbl
HEePIEHANKYIISPHBIX TNIOCKOCTEH
U TIPSIMBIX, CHMMETPHH
MHOTOT'PaHHUKOB

https://m.edsoo.ru/YQUVTEVZX

23

[lepnenukynspHbIe NPsIMbIE U
IUIOCKOCTH: TeOpeMa O Tpex
HEePIEHANKYIIPAX

https://m.edsoo.ru/HQIN20ZJP

24

IlepnienAMKYIISIpHBIE TIPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOI'OIPaHHUKAX

https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpEHMeE: mIoImAIN
MHOTOYTOJIbHHKOB, ()OPMYJITBI
JUTSL TUTOLA/IeH, cOOOpaXkeHus
moxoous

https://m.edsoo.ru/FDRZ09G4X

26

[ToBTOpEHME: TUIOMIAAN
MHOTOYT'OJIbHUKOB, (POPMYJIBI
JUTSL TUTOIAieH, COOOpaXKeHus
moa00ust

https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpEHME: TUIOMAAN
MHOTOYTOJIbHUKOB, (hOPMYJIbI
TS TUTOIA/IeH, COOOpaXkeHus
moao0ust

https://m.edsoo.ru/HWHVENLOO

28

[momanm ceuenuit
MHOTOT'PAHHUKOB: TUIOIAIHA
MOBEPXHOCTEW, pa3pe3aHust Ha

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

YacTH, COOOPaKEHHSI TIOI00MS

29

ITnomanu ceuenuit
MHOTOTPAHHUKOB: TUIOIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHHUS MOA00Us

https://m.edsoo.ru/8H4ELYIN6

30

KonTponbHas pabota
"IToBTOpEHME: MHOTOI'PaHHUKH,
CEYEHMsI MHOTOIPaHHUKOB"

https://m.edsoo0.ru/SSUW1IWWV1

31

0O0bBéM Tena. O0BEM
PSIMOYTOJIBHOTO
napaJuiesienure a

https://m.edsoo.ru/6UXGO0RC9

32

33

34

3amaun 00 yaBoeHHH KyOa, O
KBaJ[paType Ky0a; 0 TPUCEKIINU
yria

CrepeomeTpudecKue 3a1auH,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napasuiesienurneia

[TpuknaaHblie 3a1a9u, CBSI3aHHBIC
C BBIUHCIEHHEM 00BEMA
PSIMOYTOJIBHOTO
napasuiesienurne/ia

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.eds00.ru/OSHTIOT1G

35

O0BEM TIpsAMOIT IPU3MBI

https://m.edsoo.ru/8AILOYHYJ

36

CrepeomeTpuuecKkue 3a1auH,
CBA3aHHBIC C BBIYHNCIICHUEM
00BEMOB MPSAMON MPU3MBI

https://m.edsoo.ru/AD8HV54A9

37

[pukmnagHble 3a1a4n, CBSI3aHHBIC
¢ 00BEMOM MPSIMON MTPU3MBI

https://m.edsoo.ru/QlYC4F8IU



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

Brruncnenue 00bEMOB Te ¢
TMOMOIIIBIO OMPENEITIEHHOTO
uHTerpaiga. O6bEM HaKIIOHHOM
IIPU3MBI

https://m.edsoo.ru/ON585060H

39

Brruncienre 00bEMOB TeI C
TIOMOIIIBIO0 OMPENEITEHHOTO
uHTerpaia. O0bEM nmupaMuIsl

https://m.edsoo.ru/2CJILCMKS8N

40

dopmyrna 00bEMa MUPaMUIBL.
OTtHoleHne 00beMOB MTUPAMHU/T C
00ImUM yTIIOM

https://m.edsoo.ru/AL3PODC9E

41

dopmyna 06bEMa MUPaMUIbL.
OTtHomeHne 00beMOB TUPAMHU]T C
OOIIMM YTIIOM

https://m.edso0.ru/3GOOAJRNY

42

CrepeoMeTpHuueckue 3aJaun,
CBsA3aHHbBIE C 00BEMaMHU
HAKJIOHHOM NPU3MBI

https://m.edsoo.ru/7TR8RHWO7

43

CrepeomeTpuueckue 3a1auu,
CBs3aHHBIE C 00BEMaMHU
MUPAMHU/IBI

https://m.edso00.ru/SF480DTS6

44

IIpuknagHelie 3aga4u 110 TEME
"OOBEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW MTPU3MBI

https://m.edso00.ru/9SF60YYVX

45

[TpukmaHbIe 3a/1a49M 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM MHpaAMUIBI

https://m.edsoo.ru/Z4AMZ27RMY

46

[TpumeneHne 06GbEMOB.
Brruncnenne paccTosHus 10
IUIOCKOCTH

https://m.edso00.ru/1I39CX0O3CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

47

KontponbHas padota "O0bEM
MHOTOrpaHHHUKa"

https://m.edsoo.ru/XNWZSSJ7P

48

Hunuuapuyueckast MOBEPXHOCTb,
oOpa3yromue HUIHHIPUIeCKON
MOBEPXHOCTHU

https://m.edsoo.ru/7TDHKEHEG6

49

Hummuaap. [Ipsamont kpyrosou
uniuaap. [nomans
MIOBEPXHOCTU LUIUHAPA

https://m.edsoo.ru/MAVW4KY55

50

Konnueckasi moBEpXHOCTb,
00pasyrone KOHMIYECKOU
noBepxHoctu. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

52

CeueHue KOHyca MJIOCKOCTBIO,
napasiebHON MIOCKOCTH
OCHOBaHWUS

VY ceuéHHBII KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

https://m.edsoo.ru/EOVSHALSL

https://m.edsoo0.ru/9VKWVDCTE

53

[Tnomaae GOKOBOM MOBEPXHOCTH

Y TIOJTHOW MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKB9E4ANE

54

[Tnomans 60KOBOM MOBEPXHOCTU

U IIOJIHOM ITOBEPXHOCTU KOHYyCA

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpuueckue 3aJauu Ha
JI0Ka3aTeJIbCTBO U BBIYKCIICHHE,
MMOCTPOEHUEM CEYEHUI
HUIMHApPA, KOHyca

https://m.edsoo.ru/QZVH5EXL9

56

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BBIYHCIICHHE,
MOCTPOEHUEM CEYEHUI

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

OUJIMHApA, KOHYCa

57

[Ipuknagnblie 3a1a4n, CBI3aHHBIE
C HWJIHHAPOM

https://m.edso00.ru/3429ZLHT5

58

[Tpuxnanueie 3a1a4u, CBsI3aHHBIC
C IWIMHAPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u
cdepsbl MI0CKOCThI0. By n
n300pakeHHE mmapa

https://m.edsoo.ru/JFENB5ZS0

61

62

[Tepeceuenue chepsl u mapa ¢
11ockocThro. Kacanue mapa u
ctepsl II0CKOCTHIO. Bua u
n300pakeHHE mmapa

Ypasnaenwne chepsr. [Lromans
ctepsl u e€ yacTeit

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

63

Cummerpus chepsl 1 mapa

https://m.edso0.ru/6E6GX0YJS

64

CrepeoMeTpHueCcKHUe 3a/1a4ui Ha
JI0Ka3aTeIbCTBO U BBIYMCIICHHE,
CBsI3aHHBIE cO cepoil u mapom,
MOCTPOCHUEM UX CCUCHUI
TUIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeoMeTpruecKue 3a1aud Ha
JIOKA3aTeIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO C(hepoii U ImapoM,
MOCTPOCHUEM UX CEYCHHI
TUTOCKOCTBIO

https://m.edso0.ru/MXRDTK72T

66

HpI/IKJ'IaJIHLIe 3aaa4u, CBA3aHHBIC

https://m.edsoo.ru/XW5LI17A9J]



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J

co cdepoii u mapom

IloBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B

67 https://m.edsoo.ru/EJ2Q0DAVE]
OKPYXHOCTH, CTaHJapPTHHIE
nmoxoous
Pasnmnunsie komOuHa e

68 KOMOHHALHI TE https://m.eds00.ru/LE7933LXX
BpaIlIeHI/Iﬂ n MHOFOFpaHHI/IKOB
3amauu o "T

69 8 reMe hena H,, https://m.edsoo.ru/PHHLCG54E
MOBEPXHOCTHU BpallleHHUs
3ana oteme "T

70 AL T Trene T heda H" https://m.edso0.ru/22WPBLTP9
HOBCpXHOCTI/I BpaH_IeHI/IfI
Ko §) "T

71 HIPOIIbHA pabota fﬂa 1 https://m.eds00.ru/33W222M63
MOBEPXHOCTH BpAILCHUS
O0Bé . Teope 0

72 L_, M IIUTHEApA. £ copeMa o https://m.edso0.ru/1ZN2S6ZMO
00BEME TIPSIMOTO IIIHHIPA
Brruncienue 006EMOB Ten ¢

73 MOMOIIIBIO ONPEAENEHHOTO https://m.edsoo.ru/ACTOMFMVFE
uHTerpana. O0bEéM KoHyca
ILromaan 60KOBOT OJIHOM

74 HHAAI DOROBOM H HOTHOR https://m.eds00.ru/ZY TK7P8B1
MOBEPXHOCTH KOHYCa
CrepeoMeTpuueckue 3a1a4u,

75 CBSI3aHHbBIE C BLIYUCIICHUEM https://m.edso00.ru/709VJYPSC
00bEMOB WJIMH]IPA, KOHYCa
IIpuknagHelie 3a1a4m 110 TEME

76 "O0BEMBI U TUIOLIAAA https://m.edsoo.ru/QXEA9GPVB
MOBEpXHOCTEM Ten"
OO0BEM 111apa U MIapoBOro

77 P P https://m.edsoo.ru/VV60ONBVZX

cekTopa. Teopema 00 00bEME



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

mrapa. [Tnomanp chepsr.
CrepeomeTpudecKue 3a1a4H,
CBA3aHHBIC C BBIYNCIICHHUEM
00BEMOB 1m1apa, MIapoOBOTO
CErMeHTa U IapOBOT0 CEKTOpa

78

[TpukmaHbIe 3a/1a49M 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM MIapa U TUIOMIA IHI0
cthepnl. COOTHOIICHUST MEXKIY
TUIONIAISIMH ITOBEPXHOCTEH 1
00BpéMaMHU IMONOOHEBIX TEI

https://m.edsoo.ru/EZHI9GRUEJ]

79

[lonoGHBIE TENa B IPOCTPAHCTRE.

W3menenue o0bEMa npu
nonobun. CTepeoMeTpruecKue
3aJ1a41, CBI3aHHEIE C
BBIYHCIIEHHEM 00BHLEMOB TEI U
IJIOIIAAEH MTOBEPXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

KonTponbhas pabota "[lnomanu
MMOBEPXHOCTH U 00BEMBI
KpyJibIX Ten"

https://m.edsoo.ru/73UODGNYR

81

JIBM>KEHUs MPOCTPAHCTBA.
OrtoOpakenus. J[BrkeHus U
paBeHcTBO (puryp. Obmue
CBOMCTBA IBMKCHUHN

https://m.edsoo.ru/RXJ4YWG6NA

82

Bunp! nBrxkeHuii:
NapajuIeIIbHbIN IIEPEHOC,
LEHTpaJbHasi CHMMETPHUS,
3epKajibHasi CHMMETpPHS,
MOBOPOT BOKPYT HPsIMOM

https://m.edso0.ru/ZSUA77NTX



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

83

[TpeoOpazoBanwms mo100usl.
[Ipsimas u cepa Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

['eomerpuueckue 3a1aun Ha
MIPUMEHEHUE JTBUKEHUS

https://m.edsoo.ru/KFDHOMGKZ

85

KoHnTtponbHas padota "BekTopbl
B IIpocTpaHcTae”

https://m.edsoo.ru/4F52B11KK

86

Ob6o6maromiee nosropenue 11
MOHSATHI U METO/I0B Kypca
reomerpun 10—-11 xnaccos,
cCUCTEMaTHU3als 3HaHUH:
"IlapanienbHOCTb MPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/IHVB2NZH9

87

Ob6o6matomiee nopropenue 11
NOHATHH M METOJIOB Kypca
reometpun 10—11 knaccos,
CHCTEMAaTH3alusl 3HAHUM:
"BekTOops! B IpocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

O6o6maromee mosropenwue 11
MOHATHI U METOJ0B Kypca
reometpun 10—11 xmaccos,
cucTeMaTH3aIys 3HaAHUM:
"BekTops! B ipocTpaHcTBe”

https://m.edsoo.ru/SNIJOLN63

89

O6o6maromiee mopropenue 11
MOHATHI U METOJI0B Kypca
reomeTpun 10—11 xmaccos,
cucTeMaTHU3aIMs 3HaHU:
"O0beM MHOToOrpaHHuka"

https://m.edso0.ru/B85S7VDTC

90

O6o6maromiee moBropeHue 11
MOHATHI U METOJ0B Kypca

https://m.edsoo0.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

reomeTpun 10—11 kmaccos,
cCUCTEMaTHU3als 3HaHUH
"O6beM MHOTOIpaHHUKA"

91

Ob6o6maromiee nosropenue 11
MOHSITUI U METOJIOB Kypca
reometpun 10—11 kiaccos,
CHCTEMAaTHU3aLNsI 3HAHUM:
"[1nomany mOBEpXHOCTU U
00BEMBI KpYTJIbIX Ten"

https://m.edsoo.ru/H2ZABPRXO

92

93

O6o6maromiee mosropeHue 11
MOHATHI U METOJI0B Kypca
reometpun 10—11 xnaccos,
cucTeMaTHu3aIMs 3HaHUM:
"[1nomany mOBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

HToroBast KOHTpOJBbHAs paboTa

https://m.edsoo0.ru/JG1DJ50NK

https://m.edsoo0.ru/GXZMP89GD

94

HToroBast KOHTpoOJIbHAs paboTa

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpeHue, 060061IeHNE U
CUCTEMAaTHU3aLs 3HAaHUN

https://m.edsoo.ru/UI126CB4XL

96

Hcropus passutus
CTEPECOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U1

https://m.edsoo.ru/IESALO6B5

97

Hcropusa passutus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTHU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U1

https://m.edsoo.ru/8ZKNMYFO03



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
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Ucrtopus pazButus
CTEPEOMETPUM KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
WHXKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT Uit

https://m.eds00.ru/41X3XKQOG

99

Uctopus pazButus
CTEPEOMETPUU KAaK HAYKU U €€
POJIb B Pa3BUTHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/4APGHOJY AH

100
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Uctopus pazBurtus
CTEPEOMETPHUHM KaK HAyKHU U €€
POJIb B Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U1

Hcropus pa3sutus
CTEPEOMETPHUH KaK HAyKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX 1 KOMITBIOTEPHBIX
TEXHOJIOT U1

https://m.edsoo.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus passutus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U1

https://m.edso00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

102
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOIT
MPOBEPSIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero 0d1ero 0d0pa3oBaHus
pe3yjabTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCHMOMBI CTEPEOMETPHH W CIEACTBHUS M3 HUX IPU PELICHUU
' reOMETPUIECKUX 33134
73 OnepupoBaTh TMOHATHAMHU: TAPAJUICTBHOCTh M TEPHEHIUKYISIPHOCTD
' MPSIMBIX U TUIOCKOCTEH
74 KnaccuduuupoBaTb B3aUMHOE DPACIOJIOKEHHE TMPSAMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBath NOHSATHSIMH: IBYIPAaHHBIN YTOJI, TPaHW JBYTPAHHOTO YIJIA,
7.5 pedpo ABYrpaHHOTO yIiia, JMHEHHBIH yroyl IBYTPaHHOTO yIJa, TpajycHas
Mepa JABYTPaHHOTO yria
76 OmnepupoBaTh MNOHATHAMHU: MHOTOTPAaHHUK, BBINYKJIBIA M HEBBITYKJIBIA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, TIPaBMIIbHBI MHOTOT PAaHHUK
77 Pacno3naBate OCHOBHBIE BHUABI MHOTOIPAaHHHMKOB (THpamuia, HpU3Ma,
' IpSIMOYTOJIbHBIN Tapaiesenunes, Kyo)
KnaccupunmpoBate  MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHUS  JUIs
7.8 KJaccuPuKauu (BBITYKIbIC ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABUIbHBIC
MHOTOTpaHHHUKH, IPSMbIE U HAKJIIOHHBIE MIPU3MBI, TapajIeIIeITUIe bl)
7.9 OnepupoBaTh NOHATUSAMHU: CEKYILAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
210 OOBSICHATH MPUHIMIIEI TOCTPOCHUSI CEYCHUH MHOTOTPAHHHKOB, UCTIONB3YSI
' METO]I CJIE/IOB
CTpouth Cce4YeHHS MHOTOTPAHHHKOB METOJIOM CJIEZIOB, BBIMOJHSATh
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y
PemaTp 3amaum Ha HaXOXKAEGHHE T€OMETPHUYECKHX BEIMYHMH IO 0Opas3iam
WIA aJTOPUTMaM, TPHUMEHSS W3BECTHHIC AHAIMTUYECKUE METOMAbI IPH
7.12 peLIeHUN  CTaHJApPTHBIX MATEMAaTUYECKUX 3a/lad Ha  BBIYUCIICHHE
pacCcTOSIHUH MeX1y ABYMsSI TOYKAaMH, OT TOYKH JO MPSIMOH, OT TOYKHJO
IUTOCKOCTH, MEXIY CKPEIMBAIOLIIMMUCS MTPSIMBIMU
Pemrate 3amaun Ha HaXOXIEHHWE T€OMETPUYECKHX BEJIWYHH MO 00pasiam
713 WIA aJTOPUTMaM, TPHUMEHSS W3BECTHHIC AHAIMTUYECKUE METOMAbI IPH

PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lda4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCIIMBAIOIMMUMHUCA HNPAMBIMU, MCIKIAY HpSIMOI;'I 1 IIOCKOCTBIO,




MCXKAY MIIOCKOCTAMHU, IBYI'PaHHBIX YIJIOB

Beraucnsate 00BEMBI M IIOMAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma,

7.14 NUpaMuia) ¢ TpUMEHEHHEM (HOpMys, BBIYUCIATH COOTHOIICHUS MEXKIY
IUIOIIAIIMU MTOBEPXHOCTEN, 00bEMAMHU MOT0OHBIX MHOTOI'PAaHHUKOB
715 OnepupoBaTh MNOHATUSMU: CHUMMETPHS B TPOCTPAHCTBE, LEHTP, OCbh H
' IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI
W3Bnekath, mnpeoOpa3oBbIBAaTh M HMHTEPIPETUPOBATH HHGPOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, MpPEJCTaBICHHYIO Ha
yepTexax U pUCYHKaX
[IpumensTe reomerpuueckue (GakTbl IS PELIEHUS CTEPEOMETPUUECKUX
7.17 3a7a4, MPEANOJArarlluX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHS
MIpUMEHEHHS 3aJaHbl B IBHOH (popme
718 [IpumensaTy mpocTeilline mnporpaMMHBIE CpEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIIOHHBIE CUCTEMBI ITPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4
719 [IpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
' YKU3HH, paClIO3HABaTh POSIBIICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHsTh MONyYeHHbIE 3HAHUS Ha MPaKTHKE: aHAJIM3HPOBATh peabHbBIE
CUTYallUd U MPUMEHSITh U3yYeHHbIC TIOHATHS B MPOLIECCE TIOUCKA PEIICHHUS
MaTeMaTH4ecKu chopMyITMPOBAHHON MPOOIEMBI, MOACIHPOBATH PEeabHBIE
7.20 CUTyallud Ha S3bIKE T'€OMETPUHU, MCCIEN0BAaTh IIOCTPOEHHBIE MOJAEIU C
UCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH M TeopeM, ammapaTa aireOpsl,
pemiatb  NpakTUYeCKHUEe  3aJaud,  CBA3aHHbIE C  HAXOXICHHEM
reOMETPUUECKHUX BEJIMYUH
11 KJIACC
Kon y
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHEero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHUAMHU: IWIIMHIPUYECKAs] MOBEPXHOCTh, 0Opasyroliue
6.1 UWIMHIPUYECKONH MMOBEPXHOCTH, UWIMHAP, KOHHUYECKash IOBEPXHOCTb,
oOpa3ymolire KOHMYeCKOH TOBEPXHOCTH, KOHYC, chepruueckasi HOBEpXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (LMIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITIOCOOBI TTOJTYICHHSI TEJT BpAIICHUS
6.4 KnaccudunupoBaTs B3aiMHOE pacroyioxkeHue chepbl U ITOCKOCTH
OnepupoBaTh NOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CEIMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA IIAPOBOIO
CJI051, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH Ted  BpalleHHUs,




FeOMETPUUECKHX Tell C MpUMEHEeHUuEM GopMyIt

6.7

OnepupoBaTh TOHATHAMU: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy
OTMCAHHBIN O0KONO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEIO
BpallCHUsA

6.8

BbIuuCasATE COOTHOIICHUST MEKY IUIONIAASIMU TTOBEPXHOCTENH U 00BbEMaMH
MOJTOOHBIX TEN

6.9

N300paxkaTh u3y4daemble (QUTYyphl OT PYKH M C NMPUMEHEHHEM IPOCTBIX
YEpTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PHCYHKOB IPOCTBIX
00BEMHBIX (QUryp: BUA CBEpXY, COOKYy, CHH3Yy; CTPOUTh CEUEHHUS Tel
BpallleHus

6.11

W3BnexaTb, HWHTEPIPETHPOBATH M MNPeoOpa3oBbIBaTh HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX TIEeOMETPUYECKUX (Urypax, MpeAcTaBICHHYI0 Ha
yeprexax U pUCyHKax

6.12

[MpumenHsTh reoMeTpudeckue (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX
3a/a4, MpPEANoJIaraloliuX HECKOJIbKO WIaroB pELICHMs, €CIU YCIIOBUS
INpUMEHEHUs 3ajaHbl B IBHOH (popme

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BEIOTHATE  NEHCTBUS  CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHUCIIO, OOBACHATH, KAaKUMHU CBOWCTBAMHU OHU
o0J1amaroT

6.15

[IpumeHsTH MpaBUIIO NapajuleNenuneia Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUSAMHU: JI€KapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yroil
MEKy BEKTOPaMH, CKaJSIPHOE IIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPBI

6.17

Haxoauth cymmy BEKTOpPOB M INpOM3BEJEHUE BEKTOpa Ha YMCIO, YIroj
MEXAY BEKTOpaMH, CKaJSIPHOE INPOMU3BEACHHE, PACKIAAbIBaTh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a/aBaTh IIOCKOCTh YpaBHEHHEM B JIEKapTOBOIl CCTEME KOOpIAUHAT

6.19

Pemrate HpOCTCﬁIHPIG TCOMETPUUCCKHE 3aJa4u Ha NPHUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemrate 3aga4u Ha JOKa3aTCJIbCTBO MATCMAaTUYCCKHUX OTHOIIIEHUH H
HaX0XXACHHUC TI'COMCTPHUYCCKHX BCJIIMYHUH II0 06pa3uaM HIIX aJIrOpUTMaM,
IIPUMCHSA HN3BCCTHBIC METObI npu pPEICHUHA CTaHJAPTHBIX
MAaTCMaTHYCCKUX 3a1a4

6.21

HpI/IMeHﬂTB HpOCTCI‘;IHJI/Ie nporpaMMHbBIC CPEACTBA U  JJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMCTPUICCKUX 3a/Ja1

6.22

[IpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HM, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

HpI/IMeHﬂTB MOJIYYCHHBIC 3HAHUA HA IMPAKTHKE: aHAJIM3UPOBATH PCAJILHLIC




CUTYallMl U MPUMEHITh U3YUYCHHbIE MMOHATHS B Mpolecce MOKUCKa PEIICHUS
MaTeMaTH4ecku cOpMyIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peabHbIe
CUTyallMM Ha S3bIKE TE€OMETPUHU, HUCCIIEIOBATH IMOCTPOCHHBIE MOJCIH C
WCIIOJIb30BAaHUEM T'€OMETPHUECKUX MOHATUN W TEOpeM, amrmapara aireOpsl,
pemiath ~ MpakTUYEeCKHe  3a7add,  CBA3aHHBIE C  HAXOXJICHHEM
T€OMETPUUECKUX BEIIMUNH




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COEPKAHUS

I'eomerpus

7.1

OCHOBHBIC TOHSTHS CTEPeOMETpUH. Touka, MpsiMas, IUIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTHEe 00 aKCHOMATUYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHU U
CJIICACTBUA U3 HUX

7.2

B3auMHOe pacronokeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, ITapaJUICIbHbIC
U CKpelmBaromuecs npsMble. [lapamienbHOCTP MHPSAMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE: MapaJlICNIbHBIE TIPSAMbBIE B IPOCTPAHCTBE, MAPAJICIBHOCTh TPEX
OPSMBIX, MAapauIeIbHOCTh MPSAMOM M IUIOCKOCTH. YTIJVIBIC COHAIpaBICHHBIMU
CTOpPOHAaMH, YroJl MEXKIy IpPsIMBIMU B IIpocTpaHCTBE. [lapasieslbHOCTh IUIOCKOCTEM:
[apajule]bHbIe IUIOCKOCTH, CBOMCTBA IapajIeNbHBIX IUIOCKOCTeH. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UTYphl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasienenunen,
MOCTPOEHUE CECUCHU I

7.3

[leprieHAUKYIAPHOCTh MPSMOM M IUIOCKOCTU: TMEPHNEHAUKYJISpHbIE NpsSMble B
IIPOCTPAHCTBE, MPSMbIE NapauIeIbHbIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIIPHOCTU MPSAMOM U IUNIOCKOCTH, TEOPEMA O NPSAMOMN NMEPHEHIANUKYISIPHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: Yroi MEXAY MPSIMON U IUIOCKOCTBIO, IBYIpPaHHBIN
yroJi, TMHEHHBIA Yroa ABYrpaHHoro yria. [lepneHaukymsp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 IUNIOCKOCTH, MPOEKIUs (PUrypbl Ha
IUIOCKOCTh. [lepneHauKyIsipHOCTh IUIOCKOCTEM: MPHU3HAK NEPIEHIUKYIIPHOCTH JIBYX
mockocTeil. Teopema o TpEX MeprneHIuKyIspax

7.4

[loHATHE MHOIOIpaHHHKA, OCHOBHBIC DJEMEHTBI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: n-yronpHas
npu3Ma, TpaHU M OCHOBAaHHS TNPHU3MBI, MpsiMas M HAKIOHHAs NPU3MBI, OOKOBas
II0JIHASl TIOBEPXHOCTH Npu3Mel. [lapamnenenunen, npAMoyroibHbli Mapauieaenune] 1
ero csocrBa. Ilupammpa: N-yronpHas nupaMuja, 'paHd U OCHOBAaHUE ITMPAMUIBI,
OOKOBasi U TOJHAas IOBEPXHOCTb NMHUPAMMJIbl, MpPaBWIbHAs M yceu€HHas NUpaMua.
OneMeHThl Npu3Mbl M nupaMmuibl. [IpaBuibHBIE MHOTOTpaHHHKHU: TIOHSTHE
IIPaBWJIBHOTO MHOIOIPAaHHMKA, IpaBWIbHAs @pU3Ma M IpaBWIbHAs NHpaMHJA,
npaBUiIbHAs TPEyroyibHas MUpaMKa U MpaBWIbHBINA TeTpasap, KyO. [IpencraBnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAax: OKTa’ap, MAOACKa’aAp U uKocadapyrue CeueHus
IIPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpusl B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, NPSAMOM, IIOCKOCTH.
OneMeHTsl  CUMMETpPUM B NHpaMUAAX, [apajuleNeNunesax,  MpaBUIbHBIX
MHOI'OI'PaHHUKAX

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, nuaroHanu, yribl. [lmomans
OOKOBOI1 MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM NMPU3MBI, IIOLIa1b OCHOBAHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSAMOK pu3Mebl. [Lmomians 60K0BOI OBEPXHOCTH U
MOBEPXHOCTU MPaBUWIBHON MUPaMHIbI, TEOpeMa O IUIOU[aJAN YCEUEHHOM MUpPaMUJIBI.
[Tonsitre 06 00BEMe. OOBEM UpaMHIBI, TPUIMBI

7.7

[Tono6Oubie Tena B mpocTpaHcTBe. COOTHOIICHHS] MEXAY IJIOMAASIMU MTOBEPXHOCTEH,
00BéMaMHU IMONOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JI€MEHT COAEPKAHUS

I'eomeTrpus

6.1

[TuinHapryeckasi MOBEPXHOCTh, 00pa3yrolue MUINHAPUIECKON MOBEPXHOCTH, OCh
[WIMHAPUYECKON ToBepXHOCTH. LlunmuHap: ocHOBaHHMS W OOKOBasi MOBEPXHOCTD,
o0pasyromias 1 ock, IJIOIa b O0KOBOM U MOJHON OBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yrolie KOHHYECKOM MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKOW MoBepxHOCTH. KOHyC: OCHOBaHME M BEpIIMHA, O0Opa3yromias U OcCh,
IOl OOKOBOW W TOJIHOH TOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3yroliue H
BbICOTA, OCHOBAaHUA U GOKOBaSI IMOBCPXHOCTDH

6.3

Cdepa u map: neHtp, paauyc, 1uaMeTp, IIouap NoBepXHocTH cepbl. B3anmuoe
pacnosnoxkeHue cepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIoNaab

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUS HaA TJIIOCKOCTH. PaSBépTKa OUINHApPA 1 KOHYCa

6.5

KomOuHamu tes BpaleHusi 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN OKOJIO
chepsl, cdepa, BircaHHasT B MHOTOTPAHHHK, WJIA TEJIO BPAIICHUS

6.6

[Tonstue 00 00BEMe. OcHOBHBIE cBOHCTBAa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapauieNienuresia u ciaenctsus u3 Heé. O0bEM HWIHHIIpA, KOHYyCA.
O0BEM 1mapa u mIomaas chepbl

6.7

[TonoGubIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXTY TUIOMIAIMHA TTOBEPXHOCTEH,
00BéMaMH MMONOOHEBIX TEI

6.8

CeueHus HUINHApAa (napannenLHo U TNCPICHAUKYIISAPHO OCI/I), CCUCHHUA KOHYCa
(napaﬂﬂenLHoe OCHOBAHHIO U IMMPOXOAAIICC YCPE3 BepI_HI/IHy'), CCUCHHA 1Iapa

6.9

Bekrop Ha miockoctd M B npocrpaHcTBe. (CIIOKEHHME W BBIYUTAHME BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ducio. PasnokeHne BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuno napannenenunena. Pemenue 3ana4, CBI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOpaMU

6.10

[IpsimoyronbHas cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHathl BekTOpa.
[IpocTeiiimne 3amaun B KOOpAMHATaX. YToda Mexay Bekropamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BhluncieHue yrioB MeXAy MNPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJI TP PELLICHUN T€OMETPUUYECKHX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnanenue wmetomamMu J0Ka3aTelbCTB, alrOPUTMAaMM pELICHUS 3a/ad;
yMeHHe (QOpMYyIUPOBaTh U ONEPUPOBATh TOHATUSAMU: OMNpElEICHHE,
akcuoma, TeopeMma, CIEeACTBHE, CBOMCTBO, MPHU3HAK, J0KAa3aTeJbCTBO,
paBHOCHUIIbHBIE (DOPMYIHMPOBKH; MPUMEHATh UX; YMEHUE (OPMYyIUPOBATH
oOpaTHOE ¥ MPOTUBOINOJIOXKHOE YTBEPXKACHHUE, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HUCIHOJIb30BaTh METOJ MaTEeMaTHYECKOW WHIYKIHH;
IIPOBOJMTD JI0Ka3aTeNbHbIE pacCyKIACHHs IPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHUH; YMEHHE  OINEepUpOBaTh
MOHSTUSIMU: MHOKECTBO, MOJMHOKECTBO, ONEpalMy HaJ MHO>KECTBAMU;
YMEHHME  HUCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapaTr  Juid
OIHMCaHUsl PEAJIBHBIX MPOLIECCOB U SIBICHUN U NPU PELIEHUU 3a]1a4, B TOM
quclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMU:
rpad, cBsa3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 3a/1aBaTh
U OMHCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadbl Mpu

PCUICHUHU 3a1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATYpabHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM MOKa3aTelIeM, KOPEHb HaTypajJbHOW CTENEHH, CTENEHb C
pallMOHAIBHBIM TIOKA3aTeJIEM, CTENEHb C JEUCTBUTEIBbHBIM MOKA3aTEJIEM,
norapudM dYHCIA, CHHYC, KOCHHYC M TAaHTE€HC MPOU3BOJIHHOTO YHUCIA,
OCTaTOK IO MOJAYJII0, PAalHOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYypPAJIbHBIX, LENbIX, PALUOHAIBHBIX, JECHCTBUTEIBHBIX
YHCeN; YMEHUE UCTIOIb30BaTh MIPU3HAKH JEIUMOCTH, HAUMEHBIINI 00IIIHiA
JeNUTeTh W HauMEHblee oOlee KpaTHOe, anroputMm EBkiwma mpu
pPELIEHNH 3a7a4; 3HAKOMCTBO C PA3JUYHBIMU MNO3ULMOHHBIMU CUCTEMAMU
CUMCTICHUS; YMEHHUE BBIMOIHITH BHIYUCICHNE 3HAYEHUI U peoOpa3oBaHus
BBIpQXXEHUI CO CTeMeHsMU U Jorapudmamu, npeoOpa3oBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHWM;  yMEHHME  ONEpUpOBaTh  IMOHATUSMH:

oCJIeA0BAaTCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH mporpeccus, reoMETpuICCKas




nporpeccus, OECKOHEUHO YObIBaloIlas TE€OMETpPHUYECKas IPOrpeccus;
YMEHHE 3a/aBaTh IIOCJIEJOBATEIBHOCTH, B TOM YHCJIE C IIOMOILBIO
PEKYpPPEHTHBIX (POPMyYJI; YMEHHUE ONEPUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT
KOMIUIEKCHOIO  uHucia, (GopMa  3alucH  KOMIUIEKCHBIX  YHCEl
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpanyeckas), yMeETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBUS C KOMIUICKCHBIMH YHCIIAMHU;
MPUBOJIUTH TIPUMEPHI HCITOIB30BAHHUA KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATHAMM:  MaTpuma 2x2  u  3X3, onpeaenurenb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

YMeHue onepupoBaTh MNOHATUSIMU: palUOHAIbHBIC, HpPpAlMOHAIbHBIC,
MOKa3aTebHbIE, CTENEHHbIC, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS U HEpPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBAThH
MOHSTUSIMH: TOXJIECTBO, TOXKAECTBEHHOE IMpeoO0pa3oBaHUe, YpaBHEHUE,
HEpPaBeHCTBO, CHUCTEMa YypaBHEHUIl W HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUH, HEPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBI C TIOMOIIBIO PA3IMYHBIX NPHEMOB; peEIIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBl C [apaMeTpOM; MPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 PAa3IMYHbIX 00JIaCTe HAYKHU U peasIbHON KU3HH

YMeHue omnepupoBaTh MOHATUAMH: (PYHKIHSA, YETHOCTh (YHKIIUH,
NepUOANIHOCTD (I)YHKLII/II/I, OrpaHU4YCHHOCTDH q)yHKL[I/II/I, MOHOTOHHOCTbH
byHKIMH, dKCTpeMyM (YHKIHMU, HauOOJbIIee U HAUMEHBIIEEe 3HAYCHUS
(GYHKIIMU Ha MPOMEXYTKE, HENpepbIBHAs (DYHKIIHMS, aCHMIITOTHI Tpaduka
GyHKIMY, TIepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPUYCCKUN U
(U3UYECKU CMBICT TPOW3BOJHOW, TIEpBOOOpa3Has, OIpeAcIEHHBIN
WHTETpaj, YMEHHE HaXOJHWTh ACUMITOTHI Tpaduka (GYHKIUH, yMEHHUE
BBIUUCIIATh  MPOU3BOJMHBIC  CYMMBI, IPOW3BEJCHHS, YacCTHOTO U
KOMIO3UIMN (DYHKIUN, HAXOAUTh YpaBHEHHME KacaTeJbHON K TIpaduky
(GyHKIIMM;, YMEHUE HaXOJWTh NPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Ui HCCIeloBaHUS (yHKIUH,
HaXOJWUTh HAWOONBIINE W HAWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduK MHOTOWICHOB C HCIOJB30BAHUEM ammapara MaTeMaTHYECKOTO
aHa/W3a; TPUMEHATH TPOM3BOAHYIO [UIsI HAXOXACHUS HAMIYYIIEeTo
pelleHrus B TPHUKJIAAHBIX, B TOM YHCIIE COLHMAIbHO-d)KOHOMUYECKUX H

buznyecKuxX 3ajavyax; HAXOAUTh IUIOMAIN U O0BEMBI (PUTYp C MOMOIIBIO




HHTCIrpajia; IMPpUBOAUTL HNPHUMEPBI MATCMATUYCCKOTIO MOJCIUPOBAHHA C

noMouibio 1udepeHnaibHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk GyHKIMU, oOpaTHAs QYHKIUA,
KOMIO3UIMS (QYHKUMHA, JMHEWHas (QYHKIUS, KBaJpaTU4Has (yHKIuS,
panyoHanmbHast (QYHKIUS, CTEMEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETpHUYECKHE (YHKIMHU, TMOKa3aTelabHas U
norapupmudeckass (yHKIWH; YMEHHE CTPOHUTh TpaduKd HU3YyYSHHBIX
¢GyHKUMH,  BBINONHATH  TpeoOpa3oBaHuss  rpadgukoB  GyHKUUH,
UCTIOJB30BaTh TpaUKH Ui U3y4eHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 3a7a4d U3 JAPYrMX Y4eOHbIX NPEAMETOB U 3a/1ad U3 peaslbHOU
KU3HHM, BBIpaKaThb (GopMyJaMH 3aBUCUMOCTH MEXAY BEIUYMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpa@uku (QyHKIMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Jady C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHue pematbh TEKCTOBbIE 3a7aud pPa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JIBXKEHHE, paboTy, CTOMMOCTh TOBAPOB M
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiIeHUs JIUYHBIMU U CEMEUHBIMU
(¢uHAHCAMU); COCTaBISITH BBIPAKCHUS, ypPaBHEHHUS, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIOBUIO 3aJayd, HUCCIEN0BAaTh IIOJyYEHHOE pEUICHUE U
OLIEHUBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peasbHbBle CUTyallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJla4y, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAaHHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MMOJYUECHHBII pe3ynbTart

YMeHne onepupoBaTh MOHATUSIMH: CpelHee apu]MeTudeckoe, MeIraHa,
HanOoJIbIlIee W HAMMEHBIIIee 3HAUYCHUS, pa3Max, AUCIIEPCUsl, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO0 Habopa; yMEHHE W3BJIEKAaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MPeICTaBICHHYIO B TaOJIWIaX, HA IUarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOWMCTBA PEalbHBIX MPOLECCOB U SIBICHUM; MPEACTABIATH
WHPOpMAILIMI0O C TOMOIIBI0 TaOJNMIl W JMarpaMM; HCCIEIOBATh
CTaTUCTUYCCKUC OAHHBIC, B TOM 4YHCJIC C MPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX
MCTOOOB U SJICKTPOHHBIX CPCACTB, Fpa(i)I/I‘-IeCKI/I ucciaeaoBaTb COBMECTHBIC

HaOJIOACHNUS C IOMOIIBIO TUArPaMM PACCEUBaHUS M JTMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBI ONBIT U CIIydaliHOE

CO6LITI/Ie, BCPOATHOCTD CHy‘l&ﬁHOFO CO6LITI/I$I; YMCHHUEC BBIYUCIIATH




BEPOSATHOCTh C UCIOIB30BaHUEM TpadUUYecKUX METOJIOB; MPUMEHSTh
(bOpMyIBI CIIOKEHUSI W YMHOXXEHHSI BEPOSITHOCTEH, (HopMyiy IOJHOM
BeposTHOCTH, (hopmyny beprHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSTHOCTH pPEabHBIX COOBITHIA; YMEHHE ONEpUPOBATH
MOHATUSIMH:  CITydaiiHass BEJIMYHMHA, pPACIpENeICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJIaHWe, JHUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIIy9aiilHOW  BEJMYWHBL, (QYHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
UCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIIPEACICHUN NI pelIeHHs 3a1a4;
3HAKOMCTBO C MOHSTHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBaHUM; YMEHUE TPUBOAUTH TPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSAX; YMEHHE
OTIepUPOBATH MOHATHAMH: COUETAaHUE, MEePECTAaHOBKA, YHUCIO COYETAHUU,
YHCJIO  TIEPEeCTaHOBOK, OwHOM  HpIOTOHA; yMEHHWE  MPHUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS [UIS PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

VYMenue ONCprUpoOBaATH IIOHATUAMU: TOYKa, npsamas, IINIIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YroJI, TPEXTPaHHBIN YTOJl, CKPEUIMBAOIIMECS MPSAMbIC, NapPAIUIEIbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yrojl MEXAYy MNpsIMOM M IUIOCKOCTBIO, YroJd MEKIY IUIOCKOCTSIMU,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMY,
pacCTOsHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIONIb30BaTh IPU PELICHUU
3aJa4 U3ydeHHble (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCcKHe
MOJEIU C IOMOUIbK0 TE€OMETPUYECKUX IOHATHNH M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKHUC 3a1a9Un
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VYMeHue onepupoBaTh MOHATHAMH: IUIOIIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHHK, IPAaBHJIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapaijenenuren, Npu3Ma, OHpamuna, (Gurypa u TMOBEPXHOCTh
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH NHPAMHIbI, MPHU3MBI, KOHyca, IWIWHApa, 00BEM Kyoa,
NOPSIMOYTOJIBHOTO TMapaulefieNuIeaa, MHUpaMHUIbl, MPU3MbI, LHWIMHIPA,
KOHYyca, IIapa, pa3BEépTKa MOBEPXHOCTH, CEUEHHUs KOHyca M LWIMHIpA,

mapamicjibHblCc OCH HWJIM OCHOBAHHMIO, CCYCHHUC IIapa, IIJIOCKOCTbD,




Kacaroutascs chepbl, HMIMHIPA, KOHYCAa; yMEHHE CTPOUThb CEUEHHUE
MHOTOTpaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpalIEHUs, UX CEUEHHUs, B TOM YHCJIE C IMOMOIIbIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTHh CBOMCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOATEIHHO
(bopMynupoBaTh ONpeAeseHusl U3ydyaeMbIX (PUTyp, BBIABUTATh TUIIOTE3BI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (uryp, 0oOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE MPOBOAUTH Kilaccupukauuoo (Guryp Imo
pPa3IMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOJUMBIE JIOTIOJTHHUTEIBHBIC

MMOCTPOCHUS
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YMeHue onepupoBaTh MOHATHSIMH: JBWKEHHE B  IPOCTPAHCTBE,
napajieNIbHbIA MEePeHOC, CUMMETPHUS Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUe TMMON00Ms, TOAO0HBIE (GUTYPBI; yMEHHUE
pacro3HaBaTh paBHBIC W TMOAOOHBIC (UTYpPHI, B TOM YHCJIE€ B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUCCKUE OTHOLICHHS TIPU
pelIeHNH 3aJa4; HaXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YOI,
IJI01ab, 00BbEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YU4eOHBIX MPEIMETOB U
U3 peajbHOW JKU3HW; YMEHHE BBIUUCIIATH TC€OMETPHUYSCKHAE BEITMIHHBI
(mHA, yroj, IUIOMIAJb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIC (OPMYIBI U METOABI, B TOM YHCIE: IUIONAb MOBEPXHOCTHU
MUPaMUJIBI, TIPU3MBI, KOHYCa, MWIMHIPA, IUIOMAab cepbl; 00bEM Kyoa,
NPSMOYTOJIBHOTO  TapasUieNienuneia, TUPaAMUIbI, TPU3MBIL, [AIHHIPA,

KOHYCa, [l1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (pUTyp
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YMeHue onepupoBaTh MOHATUSAMH: IMPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pas3lio)kKeHHE BEKTOpa Mo 0asucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENIEHUE, Yroll MEXIY
BEKTOPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pelIeHHs FeOMETPUUECKUX 3aa4 U 3a/1a4 APYruX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpATh MOIXOASIINA METO/I IJIsl PEIICHUs 3a]]a4H; TOHUMaHHE
3HAYUMOCTA MATEMATHKU B H3YyYCHUHM TMPUPOIHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUI; YMEHUE PACIO3HABATh MPOSIBJICHUE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NMPUBOAUTH MIPUMEPHI MATEMATUYECKUX

OTKPBITUH POCCUMCKOM U MUPOBOM MaTEMAaTUYECKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 HarypanbHblie u niensie uncia. [Ipu3Haky AeTUMOCTH LENbIX YHACE

12 Pammonanbupie umcna. OOBIKHOBEHHBIE W JECSATUYHBIC JpOOW, MPOLIEHTEHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmMeTnuecKkuii KOpeHb HaTypaJbHOW cTeneHu. J[elcTBUs ¢ apuPMETHYCCKUMU
' KOPHSIMHU HaTypaJbHON CTENEHH

14 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ paloHalIbHBIM MoKa3areneM. CBoMCTBa
' CTENEeHU

15 CuHyc, KOCHMHYC ¥ TaHTEHC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uucna. /lecaTHIHbIE U HATYpPAIbHBIC JTOTAPHUPMBI

JlelicTBuTenpHble 4ncia. Apu(METHYECKHE ONepalud C  JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnnxEHHbIE BRIYUCICHUS, PaBUIa OKPYTICHUS, IPUKHUIKA U OLIEHKA
pe3yibTara BHIYUCICHUN

1.8 [TpeoOpa3oBaHue BHIpAKSHHUNA

1.9 KommuiekcHbie uncna
2 VYpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1poOHO-palIOHANIbHBIC YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHS

2.4 [Toka3zaTenbHble U JOrapuPMUUECKHE YpaBHEHUS

2.5 Ienbie 1 1pOOHO-paLIMOHAIbHBIE HEPABEHCTBA

2.6 HppanuoHanbHble HEpaBEHCTBA

2.7 [Toka3aresnbHble U JorapupMuyecKkre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CHCTEeMbI U COBOKYITHOCTH YPaBHEHHI U HEPABCHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

211 Marpuia cucTeMsl THHEHHBIX ypaBHEHHN. OnpenenTens MaTPUIIbI
3 ®OyHkmu U rpaduku




OyHkus, crnocodbl 3amaHus ¢GyHKIUH. I'padux ¢yHkuuu. BzanumHO 0OpaTHbIE

3 ¢ynkuuu. YétHble 1 Heu€THBIe pyHKuMU. [leproanueckue GpyHKIMH
OOnacTh ompeneraeHUs U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynu ¢yHkuun.
32 [TpomexxyTkn  3HAKONOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI (QyHKIMH. HambGonbliee M HauMeHbIIee 3HAYCHUE
(GYHKLIMHU HAa TPOMEXKYTKE
33 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJNbIM Moka3ateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku paspbiBa. Acumnrorsl rpapukoB ¢yHkumid. CBoiicTBa  (YHKUHUH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apudpmernueckas 1 reoMmeTpudeckas nmporpeccun. @opmyia CI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHainza
4.1 [TpousBogHas GyHkiuu. [Ipor3BogHbIE 31€eMEHTAPHBIX (QYHKLIUI
[IpumeHeHne MNpOU3BOMHON K UCCIENOBaHHIO (YHKIMNH Ha MOHOTOHHOCTH U
4.2 OKCTpeMyMbl. HaxoxeHue HanOOJNBIIET0 U HANMEHBINETO 3HaYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuaTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHuo>xecTBO, oneparuy HajJ MHOKecTBaMH. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposATHOCTH U CTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHoCcTh
6.3 KombOuHatoprika
7 ['eometpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena U MOBEPXHOCTH BPALIEHUS
7.5 KoopauHaTsl 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1. Marematuka. ['eomerpus, 10 kimacc/ Mepzisik A.I'., Homuposckuit [I.A.,
[TonskoB B.M.; mox penakuueit [lomonasckoro B.E., OGmiecTBoO ¢ orpaHMueHHON
orBeTcTBeHHOCTHIO M3narenbckuii nentp «BEHTAHAT'PA®»; AkunonepHoe
obmectBo «M3aarenbcTBO «IIpocBerieHne

2. Maremaruka. I'eomerpus, 11 knacc/ Mepansak A.I'., Homuposckuii JI.A.,
[TonsikoB B.M.; nox penakuueit [lononsckoro B.E., OGmiecTBo ¢ orpaHudeHHON
orBeTcTBeHHOCTHIO N3narenbckuil ieHTp «BEHTAHAT PA®»; AkiimonepHoe

obmrectBo «M3marenscTBo «lIpocBemenuer

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. Maremaruka: ajiredpa 1 Hayajla MaTEMaTHYECKOr0 aHAJIN3a, FTE€OMETPHSI.
I'eomerpus 10 kinacc Yriny0s€HHbIN ypoBeHb. MeTOIUYECKIE PEKOMEHIAlNH K
yueOHuky A. I'. Mep3nska, /1. A. Homuposckoro, B. b. [lonsikoBa, 2-e u3nanue;
AxunonepHoe oomectBo «M3natenbcrBo «IIpocBenieHne»

2. Maremaruka: ainredpa v Hauyaja MaTeMaTHYECKOro aHaIu3a, FTeOMETPHSL.
I'eometpus 11 knacc YriayOnéHHblil ypoBeHb. MeToanYeCKE PEKOMEHAINH K
yueOHuky A. I'. Mep3nska, /1. A. Homuposckoro, B. b. [lonsikoBa, 2-e u3nanue;
AxnmonepHoe oburectBo «M3marenscTBo «IIpocBenienres

bu6anoreka Yb IIOK



IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

1. http://school-collection.edu.ru

3. http://fcior.edu.ru

4. http://www.math.ru

6. https://math-ege.sdamgia.ru

8. http://www.fipi.ru/

9. http://www.ege.edu.ru/






