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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3oBaHUsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH W MPEIMETOB T'yMaHUTApHOIO IHUKIIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB N€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PELICHUH T'€OMETPUUYECKUX
3aJa4y, YMEHME BBIABUIATh M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCITOJIB3YIOTCSL IPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LHKJIA, B YaCTHOCTU
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
U3YYEHUU TEOMETpUM uepe3 o0ecrnedyeHue BO3MOXKHOCTH MpUOOpEeTEeHus u
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(UYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIIEITHOT0 Npo(heCCHOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHbIMM 3aJauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHre MpeACTaBiIeHUs] 0 TEOMETPUM KaK YacTH MUPOBOM KYJIbTYpbI U
(bopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMUpOBaHHE TMPENCTAaBICHUS O TMPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOTO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUH;

dopMupoBaHHE  YMEHHUS ~ BIIQJIeTh ~ OCHOBHBIMM  TOHATHSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pacCllO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTbh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBaAHUE MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTeNIbCTB U aJTOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  IPH



000CHOBAaHWY MaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCUOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpeca K U3YUCHHUIO T€OMETPUH;

dbopmupoBanre (DYHKIIMOHATEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU JPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUSA 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEAJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema Bpamenus», «BekToppl ©  KOoOpAWMHATHI B
IPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJEpPKATEIbHBIM JTUHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, pacHpeeIEHHBIM IO TOoJAaM OOYy4YeHHSs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUUCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHHO U IMTOCTYMATEIBHO, C
cOOJTIOICHEM TIPUHITUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHumanud  oOy4eHHUs, TOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMm, OOeCneyuTh yriayOJaeHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKTY
o01uM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHOTrO Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUASA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIuecs,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBOMCTBA [apaljIeIbHBIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBoOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleenune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBenHnass TeopeMa Iludgaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPaBWJIbHAS IIpU3Ma M



npaBWbHAs NUpaMUIa, NPaBWIbHAS TPEyrojbHas NUpamMuAa U MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o nNpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH HPSIMOM MPU3MBI,
IUIOLIAJb OCHOBAHMM, TeOpeMa O OOKOBOW IOBEPXHOCTH MPSIMOMl IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMUbl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasjgOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NpPOU3BEJIECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue MoBepxHOocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmomoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoil u
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUpaMHUIbl U KoHyca. O0BEM I1apa U MapoBOTO
CerMEHTa.

KomOunHanmu Tenm BpaimieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHApP, ONHCaHHAs OKojJo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOTrOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHbeIx Quryp. IlpeoOpazoBanue mnomodusi, roMoreTus. PemieHue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXeHUA. [IpsMoyronbpHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus npoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LHECHTpaJIbHAsT CUMMETPHS, 3€PKAJIbHAsA CHMMETPHS, MOBOPOT BOKPYL HPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA DPA3IUYHBIX CTPYKTYp, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKON T'PaKIAHCKOM UIEHTUYHOCTH, YBOXKEHUS K
IIPOILIIOMY U HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUHUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OyAYyLIErO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0€301acHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3uvecKas aKTUBHOCTH), (PU3NUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit npodeccuu U peaan30BbIBATh COOCTBEHHBbIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA TMPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTUS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE TMPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy MOHATUSIMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKIACHUSA:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JleJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKCHHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemnieHuss ydeOHOW 3agayu  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4é€ToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEI0BATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
IPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLEHUBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BbBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nnopmanmueii:

BBISBJIATH JeDUUUTHI HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WLTIOCTPUPOBATH TpaUuECcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3pEHHS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha IIOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4yi, DKCIIEPUMEHTA, UCCIEA0BAHMS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTHKEHUSI Pe3yNIbTaToOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eITEILHOCTD:

MOHUMAaTh M MCIOJb30BATh MPEUMYILECTBA KOMAHIHOW U WHAMBUAYAJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

IMPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMU B IPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITHUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIAacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATh IapajuiesIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METONAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TMpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
Qurypes;

e CBOOOAHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3ada4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM W
HAXOXKJECHUE T'€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATH U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAJbHBIE CUTYallMH, MPUMEHATh H3yYECHHbIE MOHSATHUS B
npolecce IMOMCKAa peUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha S3bIKE T'€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara anareOpbl, penarh MPaKTUYECKHE 3a/layw,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NIPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATh TMOHATHUSIMH, CBSI3aHHBIMU C IUJIMHIAPUYECKOMH,
KOHHUYECKOW U CEepuuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TEJIAMU BPALCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUMHAP, KOHYC, cdepa W map)
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHUS,;

KJ1acCU(PUIIMPOBATH B3aUMHOE PacIookKeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJN BpalICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB WU TEJl BpalllCHHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POopMyT;

CBOOOJIHO OIEpUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIlICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU IOBEPXHOCTEN U 00BEMaMU
IMOT00HBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TeOMETPUUECKHE 3a1a4H HA BBIUYMCICHHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOAa MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300pa)KEHWsST MHOTOTPAHHUKOB M TEJ BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LWJIMHIIpa
(mapayuienTbHO U NEPHEHIUKYISIPHO OCH), CEUCHUSI KOHYca (TTapajuieNibHbIe
OCHOBAHUIO Y IPOXOJSAIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

NPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIAralllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBUSA
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUYECKUX BEJIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3HPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHSATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IIpOLlECCE IOMCKA  PELICHUS
MaTeMaTUyecku  C(OPMYJIUPOBAHHOW  TPOONEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOpeM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUECKUX BEIUYHH;

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



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuyectBo 4yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontpoaeneie  Ipaxrireckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
1 BBeznenue B crepeoMeTpuio 23 1
’ B3anMHOE pacnosiokeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmfynapHOCTb IPSMBIX U )5
IJIOCKOCTEH B MPOCTPAHCTBE
5 Vel U paccTosHUS 16 1
6 MHororpasHuku 7 1
Bexkrops! B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 000011IeHHEe U CUCTEMATHA3AIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3ie/ioB U TeM Kourponsusre  Tpaxrmsecke (uudpossbie)
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpEHHE, O606H16HI:I€ u 15 |
cucTeMaTru3anus 3HaHU
3 O0bEM MHOTOTpAaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 |
KPYTJIbIX TEJ
6 JIBMKeHUA 5 1
7 [ToBTOpEHwUe, O606I.L[€HI:I€ u 17 )
cucTeMaTtu3anus 3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OcHoBHbIE NIpaBUIIA
n300pakeHNs Ha pUCYHKE
IUIOCKOCTH, NapajuleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/FOMGVRWHE

[ToHATHS cTepeomeTpun: TOUKA,
npsiMasi, IIO0CKOCTb,
npoctpancTBO. OCHOBHBIE
npaBuiIa N300paskeHus Ha
PHUCYHKE MJIOCKOCTH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

https://m.edsoo.ru/SECB310PZ

[ToHsATHS: TIepeceKaroIuecs
IUTOCKOCTH, ITEPECEKAIOIIHECs
npsiMasi ¥ MJI0CKOCTb;
HOJYTIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

[TonsTHs: nepecekaronmecs
IJIOCKOCTH, MEPECEKAIOIINECS
npsiMasi ¥ MI0CKOCTbh;
MOJTYIIPOCTPAHCTBO

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

MHororpaHHuKH, U300pakeHne
IPOCTEHIINX MPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F




¢buryp, HeCyIeCTBYIOIIUX
00BEKTOB

MHororpanHuKH, H300paKeHe
HPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIiecTBYIOIIUX
00BEKTOB

https://m.edsoo.ru/SSUACES2Y

AKCHOMBEI CTCPCOMCTPHHU U
IMEPBLIC CIICACTBHA U3 HUX

https://m.edsoo.ru/IDKRA603N

AKCHOMEI CTCPCOMCTPHHU U
IMEPBLIC CIICACTBHA U3 HUX

https://m.edsoo.ru/ZIP3R7L.0Q2

AKCHOMBI CTEPEOMETPUHU U
MIEPBBIE CIEACTBUS U3 HUX.
CniocoObl 3a1aHUS IPSIMBIX U
IJIOCKOCTEW B TPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/AQXJXEDYR

10

N3obpaxenue ceueHuit
NUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pEbpa. N3o0pakenue
NEpPECEYEHUS MOTYUEHHBIX
mockocrei. PackpamvBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU
1[BETaMU

https://m.edsoo.ru/EVUE9AZ7]

11

N3o6paxkenne ceueHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOPBIE TPOXOMSAT Yepe3 UxX
pé6pa. N3obpaxenue
nepeceueHsI MOJTyYeHHBIX

https://m.edsoo.ru/XTIVCSWB2




mockocreil. PackpammyBanue
MMOCTPOCHHBIX CCUCHUI pa3HbIMU
OBE€TaMH

12

N3o0paxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBI,
KOTOPBIE MPOXOIAT Yepe3 uxX
pe€o6pa. NzobpakeHune
nepeceueHMs MOJTyYSHHBIX
iockoctei. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMHU

https://m.edsoo.ru/0SLAY6GMF

13

M3obpaxenue ceueHuit
NUpPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pé6pa. U3obpaxenue
NEpPECEYECHUS MOTYYEHHBIX
mockocrei. PackpamvBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

https://m.edsoo.ru/EKWHLAW84

14

Merton cnenoB 11 TOCTPOEHUS
CEYECHUU

https://m.edsoo.ru/1JOON3100

15

Merton cienoB Uil MOCTPOEHUS
ceyeHuil. CBolCTBa epeceyeHui
MPSIMBIX U IIJIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N

16

Merton cneoB 115l TOCTPOEHUS
ceyeHuil. CBolcTBa epeceyeHui
MPSIMBIX U IJIOCKOCTEMN

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoeHue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam

https://m.edsoo.ru/HFW637QDR




Ha péOpax. Co3maHne BEBIHOCHBIX
YepTEXKEN U 3aIUCh 11aroB
MOCTPOCHUS

18

ITocTtpoenue ceueHuii B
nupamue, Kyoe rmo TpéM TouKkam
Ha péopax. CozaHne BEBIHOCHBIX
YepTexel U 3amuch I1aros
HOCTPOCHHUS

https://m.edsoo.ru/L62FFLCBW

19

[ToctpoeHue ceuennii B
nupamue, Kyoe 1o TpéM Toukam
Ha péopax. Co3/1aHre BEBIHOCHBIX
YEPTEIKEH U 3aIIUCh LI1aroB
IIOCTPOEHUS

https://m.edsoo.ru/J1AQJINZCX

20

IToctpoenue ceuenuii B
nupamujie, Kyoe o TpéM Toukam
Ha pEopax. Co3maHne BEIHOCHBIX
YyepTexel U 3amuch 11aroB
MOCTPOCHHUS

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpEHUE MITAHUMETPHUU:
TeopeMa 0 IpOMOPIIMOHATIBHBIX
otpeskax. [lomobue
TPEYroJbLHUKOB

https://m.edsoo.ru/L3FYZLI9LR

22

[loBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEUEHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus pazsutus
IUTAHUMETPHUU U CTEPEOMETPUH

https://m.edsoo.ru/TP9F3DVV1

23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. CeueHnus"

https://m.edsoo.ru/EBLE09SZ1




24

B3aumHoe pacnionoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaronmecs npsmslie.
[Ipu3Haky ckpemuBarOMMXCs
npsmbIx. [lapaiensHblie npsmele
B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM
napasuleibHON JaHHOW MPSMOM,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKallel Ha
JlaHHOM npsiMoit. Jlemma o
NEepPEeCeYCHUH MapalIesIbHbIX
MPSIMBIX [JIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapamienbHOCTB TpEX MPSAMBIX.
Teopema o Tpéx mapaenbHbIX
npsaMeix. Teopema o
CKPEIIHBAIOIINXCS TPAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOICTBA
apajuIeIbHOTO
npoekTupoBanus. Mzo0paxeHnue
pa3HBIX QUTYP B MapaICTbHOM
MIPOSKITHN

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

28

[lenTpanbHast MpOEKIMsA. YTOJII ¢
COHaIIpaBJICHHBIMU CTOPOHAMM.
VYron Mexay npsMbIMU

https://m.edsoo.ru/Z5SFPA6SHI

29

33.2[2[‘{1/1 Ha JOKa3aTCJIbCTBO U
HCCICO0BAaHUC, CBA3AaHHEBIC C

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




PAacCIOJIOKEHUEM TPSIMBIX B
IIPOCTPAHCTBE

30

[ToHATHS: mapaIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npocrpaHctse. [Ipusnak
[apaJUIEIbHOCTH MIPSIMOU U
miockocth. CBOMCTBA
[1apaJUIEIbHOCTH MIPSIMOU U
IUIOCKOCTH

https://m.edsoo.ru/N18CUO003L

31

['eomerpuueckue 3a1aun Ha
BBIUHUCIICHHE U JI0KA3aTeNIbCTBO,
CBSI3aHHBIE C [1aPAJUIEIBHOCTHIO
IPSMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

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

32

IToctpoenue ceuenus,
IIPOXOJISIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YepTexkKE U
MapajjIeJIbHOTO APYroi IpsiMOii.
Pacuér oTHOLIEHNH

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas TpOEKLIUs,
MPUMEHEHHUE JJI TOCTPOSHUS
ceueHui kyda u
napayuienenuneaa. CBoicTea
napajureJienuIe/1a U IpU3MbI

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

34

[TapannenbHbIE IIIOCKOCTH.
[Tpr3Haky napamiebHOCTH ABYX
MIJIOCKOCTEM

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

35

Teopema 0 nmapaieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,

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




MPOXOISIIECH Yepe3 TOUKY, HE
MIPUHAJICIKALLYIO TAHHOMN
IJIOCKOCTH U CJIEICTBUS U3 HEE

36

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapayuieIbHOCTH
HPSAMBIX IIEpeceYeHUs pu
HepeceyeH! JBYX
napajieNIbHbIX MIIOCKOCTEN
TpeTbeit

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

37

CBoiicTBa napayyIeIbHbIX
IUIOCKOCTEH: 00 OoTpe3Kax
napauieIbHbIX MPSMBIX,
3aKITIOYEHHBIX MEXITY
MapajuiebHBIMU IUIOCKOCTSIMU; O
IIEPECEUECHUH NPSIMOU € JBYMS
napajuieIbHbIMU MIOCKOCTSMHU

https://m.edsoo0.ru/QLA4PYRAT

38

[ToBTopenue: Teopema [Tudaropa
Ha TIOCKOCTH

https://m.edsoo.ru/9VIZIWC6J

39

HOBTOpeHI/IeZ TPUTOHOMCTPUS
MpAMOYTOJIBHOT'O TPCYTI'OJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CgoiicTBa ky0a u
IPSMOYTOJIBHOTO
napaJenenuneaa

https://m.edsoo.ru/HYNIQ7850

41

Boruncnenue 1iaMH OTpE3KOB B
KyOe 1 psIMOYTOJIbHOM
napaesenumnene

https://m.edsoo.ru/FZBZVPOEC

42

[lepneHquKyISIPHOCTD IPSAMOM U
mockoctu. [Ipu3Hak
NEPIECHIUKYIIIPHOCTH IPSIMON U

https://m.edsoo.ru/ISFSHOGG3




IIJIOCKOCTH

43

[IepnieHIUKYIAPHOCTD NPAMOU U
miockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

https://m.edsoo.ru/K38BG3I1ZH

44

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTH MPSMOH,
MPOXOIAIICH Yyepe3 TOUKY
MPOCTPAHCTBA U
NEPIEeHIUKYISAPHON K IMITOCKOCTH

https://m.edsoo.ru/WF3MTS4ES

45

IInockoctu n
NEePHEHANKYIISPHBIE UM IIPSIMBbIE
B MHOTOI'PaHHUKAaX

https://m.eds0o0.ru/OKTGKHNSI

46

ITnockoctu n
NEPIEHINKYIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

https://m.edsoo.ru/S1VOAWIW3

47

[lepnennuKkynsip 1 HaKJIOHHAS.
[TocTpoeHue neprneHuKynspa u3
TOUYKH Ha MPSIMYIO

https://m.edsoo.ru/KIP91. 4ZCX

48

[lepnennukynsip U HaKJIOHHAS.
[locTpoenue nepneHanuKyIsipa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/2ITUD45PR

49

TeopeMa o Tpéx
HNepreHIuKyIsApax (mpsmas u
oOpatHast)

https://m.edsoo.ru/CNE1PAIUS

50

TeopeMa o Tpéx
nepreHuKyIspax (mpsmas u
obpatHas)

https://m.edsoo.ru/IPCG564WN




51

Yron mexay CKpeluBaroIUMUC
PSIMBIMU

https://m.edsoo.ru/K4EHQ3E9E

52

[Touck nepreHIMKyIApHBIX
IPSIMBIX C ITIOMOILBIO
NEPIEHIUKYIISPHBIX INIOCKOCTEN

https://m.edsoo.ru/EBY VPSMSI

53

OpToroHanbHO€ IPOEKTUPOBAHNE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOW NTHPaMUIbI
C IIOMOUIbIO OPTOTOHAJILHOM
HIPOEKIUH

https://m.edsoo.ru/FSZMOAI1AE

55

[Toctpoenue ceuenuit Kyoa,
MPU3MBIL, TPABUIILHOM MHUPaMHUIbI
C TIOMOIIIbIO OPTOTOHATIBLHOU
MPOEKLINN

https://m.edsoo.ru/TSOFUDOOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
[ImockocTn cummerpuil B
MHOTI'OIrpaHHUKax

https://m.edsoo0.ru/N77K7ZM8K

57

[Ipu3Hak nepneHauKyIsIpHOCTH
IIPSIMOM M INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

https://m.edsoo.ru/LIE703U3V

58

IIpaBuIBHBIE MHOTOTPAHHUKH.
Pacuér paccTosgHM OT TOUKH 10
IIJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBUiIbHBIE MHOTOIPAHHUKHU.
Pacuér paccTosgHM OT TOYKH 10
IIJIOCKOCTH

https://m.edsoo.ru/TISUOWZTH

60

CriocoObl OIyCTHTD

https://m.edsoo.ru/DHFUCBWO6




NEPIEHIUKYJISAPBL: CHMMETpPHS,
CIBUT TOYKH I10 NIapaJLIEIbHON
IPSIMO

61

CnBur no HenapamieabHON
IIPSIMOM, U3MEHEHHE PACCTOSIHUI

https://m.edsoo.ru/9OANVFE9E

62

KonTtponsnas padora "B3anmuoe
pacroIoKeHUe MPSMbIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

https://m.edsoo.ru/JWS5UZNNS8J

63

[ToBTOpEHME: yroa Mexay
HPSMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOIBHOM
TPEyrojbHUKE, TeOpeMa
KOCHUHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

[ToBTOpEHME: yroi Mexay
CKpCIIUBAOIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuueckue MeToabl
BBIYHCIICHUS YTJIa MEXKTY
MPSIMBIMU B MHOTOTPaHHHUKAX

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

66

JIByrpannsiii yroa. CBoicTBO
JMHENHBIX YTJIOB IBYTPAHHOTO

yria

https://m.edsoo.ru/SH4CYFABO

67

HCpHCHI[I/IKyHSIpHBIC IIJTOCKOCTH.
CBoiicTBa B3aHMHO
NEPNCHAUKYIIAPHBIX MI0CKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHIuKyJIIPHOCTH
IJIOCKOCTEM; TeopemMa O MPsIMOK
MEPECEUEHMS IBYX IIIOCKOCTEN

https://m.edsoo.ru/FY5STMQ43F




NEPIEHIUKYJISPHBIX TPEThEU
IUIOCKOCTH

69

[IpssmMoyToabHBII
napajuieNienumnen; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleenumne1a

https://m.edsoo.ru/K99DBNDAW

70

Teopema o AuaroHayu
MPSIMOYTOJIBHOTO
napasuliesienuIie/ia u cle/ICTBUe
u3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CrepeoMeTpuueckue u
MPUKJIAHBIC 3a/1a4U, CBS3aHHBIC
CO B3aUMHBIM PACIOJIOKEHUEM
MPSIMBIX U TIJIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ

72

[ToBTOpEHME: CKpENUBAIOIIMECS
IIpsIMBIE, MTApaJuIeIbHbIC
IMJIOCKOCTHU B CTAaHAAPTHBIX
MHOT'OI'PaHHHUKAX

https://m.edsoo.ru/TL947D6WK

73

[Tapa mapasienbHBIX IIOCKOCTEH
Ha CKPEIIMBAIOIINXCS MPSIMBIX,
paccTosTHUE MEXKIY
CKPELIMBAIOIMMUCS MPSIMBIMH B
MPOCTBIX CUTYaIUSIX

https://m.edsoo.ru/YFWZTQREN

74

PaccrosiHue OT TOUKH 10
IUIOCKOCTH, PACCTOSTHUE OT
PSIMOM J10 TIJIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brrunciienre pacCTosiHUM MEXIY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C

https://m.edsoo.ru/SWOVIIHMD




MMOMOUIBIO NIEPIIEHIUKYJISIPHOM
IIJIOCKOCTH

76

TpéxrpaHHselil yros, HEpaBeHCTBA
JUISL TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa, Teopemsl
KOCHUHYCOB U CUHYCOB U1l
TPEXTPAHHOIO yria

https://m.edsoo.ru/3XGHNLQ4J

77

DnemMeHTHI chepuuecKoit
TEOMETPHH: Te0/Ie3UUECKUe
JIMHUU Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

KonTponbnas padota "Yrisl u
paccrossHus"

https://m.edsoo.ru/IRTWZ59YU

79

CucreMmarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro
2JIEMEHTHI"

https://m.edsoo.ru/VC3UOAK3B

80

[Tupamua. Buasl nupamu.
[IpaBunbHas nupamua

https://m.edsoo.ru/J3R0247E0

81

[Ipu3ma. IIpsamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

https://m.edsoo.ru/INDHOOSEQ

82

[Ipssmoit napannenenunen,
IPSIMOYTOJIBHBIN
napasuienenunesn, Kyo

https://m.edsoo.ru/L8803LZGS

83

BrInmykiibie MHOTOIpaHHUKH.
Teopema Ditnepa

https://m.edsoo.ru/B4TOMDU 1D

84

Boinmykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIE U
NOJIyTIpaBUJIbHBIE
MHOTOTpaHHUKHU

https://m.edsoo.ru/QOMX9GA1S




KontponsHas padora

85 " " 1 https://m.edsoo.ru/3N52B3TEM
MHororpasHuku

[ToHsATHE BEKTOpPA HA IIJIOCKOCTH

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

87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2X1.8

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

89 [IpaBusno nmapasmienenumnena 1 https://m.edsoo0.ru/XS6AN7LA2

90 YMHOKEHHE BEKTOpa Ha YUCII0 1 https://m.edsoo.ru/MJUH128LR
Paznoxxenne Bektopa 1o 6azucy

91 TPEX BEKTOPOB, HE JICKAIIUX B 1 https://m.eds00.ru/U760IDCTG
OJTHOM IIOCKOCTH

92 CkansipHO€ NMPOU3BEICHNE 1 https://m.edsoo.ru/JZ46VNC7 1
Briuncnenue yria Mex

93 yr o 1 https://m.eds00.1ru/IUSI96UQP
BEKTOPAMH B ITPOCTPAHCTBE
IIpocrenimue 3agaqu ¢

94 p A 1 https://m.edsoo.1u/FIXV79T8B
BEKTOPaMH
IIpocreiimme 3amayu ¢

95 1 https://m.eds00.1u/JTCWURNGO1
BEKTOPaMH
IIpocreiimme 3amayu ¢

96 1 https://m.edsoo.:u/BEHWOELKS
BEKTOpPaMHU
IIpocreiimue 3agaqu ¢

97 p a 1 https://m.edsoo.ru/P3AWSWZZSY
BEKTOpaMHU
O000I1IIeHNE U CUCTEMATHU3ALIHS

98 Hj & 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUI
O000I1IIeHNE U CUCTEMATU3ALHS

99 . 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUI

100 Wrorosas KoHTpoJIbHASA paboTa 1 https://m.edsoo.ru/SEFGPDWNKO




101

Wrorosas KoHTpOJIBbHAS paboTa

https://m.edsoo.ru/X3ZG8A6SO

102

O00011eHUE U CUCTEMATU3 AL
3HAHUH

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

KoaudecTBO 9acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoasubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTeJIbHbIE PeCypPChl
padoTsbI padoThI

[ToBTOpEHME TEMBI

1 "KoopaunaTel BEeKTOpa Ha 1 https://m.edsoo.ru/ WERSDS14U
IJTIOCKOCTH M B IIPOCTpaHCTBE"
[ToBTopenue temsl "CkansipHoe

2 " 1 https://m.edsoo.ru/M6JO60N]7
MIPOU3BEJICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Boruncnenue yria Mexmuy 1 https://m.edsoo.ru/SSKY41LVG
BEKTOpaMH B IpOCTpaHCTBE"
[ToBTOpeHue TeMbl "YpaBHeHME

4 MIPSIMOM, IPOXOIAIIEH Yepe3 IBE 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE UTOCKOCTH,

5 HOpMaJlb, YPaBHEHUE INIOCKOCTH 1 https://m.edsoo.ru/VYIHSTERW
B OTpe3Kax
YpaBHEHHE IOCKOCTH,

6 HOpPMaJlb, YpaBHEHUE IUIOCKOCTH 1 https://m.edso0.ru/541910WGX
B OTpe3Kax

7 BekropHoe npousBeneHue 1 https://m.edsoo.ru/NTYOG2APM
JIuHeliHbIC HEPABEHCTBA,

8 . 3 1 https://m.edsoo.ru/S4EQ7JQ8E
JIMHEWHOE TPOrpaMMHUPOBAHHIE
JInHeliHbIE HEPABEHCTBA,

9 . 1 https://m.edsoo.ru/VPKWBB4AA
JIMHEWHOE TPOrpaMMHUPOBAHHIE

10 AHaAJIUTUYECKHE METO/IbI 1 https://m.edsoo.ru/KHJ20M3PV




pacdéra yriia MexJ1y IpsIMbIMU B
MHOTOTpaHHUKAX

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMH B
MHOT'OTPaHHUKAX

https://m.edsoo.ru/DDXUUAIAS

12

(DOpMy.TIa pacCToAHusA OT TOUKH
A0 IINIOCKOCTHU B KOOpAWHATAX

https://m.edsoo.ru/SG451UUG1

13

Haxoxnenue paCCTOHHI/Iﬁ oT
TOYKH JO IIIIOCKOCTH B Ky6e

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

14

Haxoxnaenue paccrosiHuii ot
TOYKH JI0 TIOCKOCTHU B
MIPaBWJIbHON MHpaMuUje

https://m.edsoo.ru/UZ15UU37F

15

KonTtponbHas pabora
"AHanuTuuyeckas reomeTpus”

https://m.edsoo.ru/8NGI1 GHFM

16

CeueHns MHOT'OI'PpaHHUKOB:
CTaHAAPTHBIC MHOTOT'PaHHHUKH

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

17

CeueHrs MHOTOTPaHHUKOB:
METO/I CIIEJIOB

https://m.edso00.ru/52XG0O2J5B

18

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbIE MIIOCKOCTH,
nepeceyeHus NpsMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/CUP7TCPXQ

19

[TapamensHbIe IpsIMBIE U
IUIOCKOCTH: MapaJuleIbHbIE
CeueHus

https://m.edsoo.ru/MM69MKRDP

20

[TapannenpHble IPAMBIE U
IUIOCKOCTH: PACUYET OTHOLUIEHUI

https://m.edsoo.ru/O71ROIJFI




21

[TapamiensHbIe IpsIMBIE U
IIJIOCKOCTH: YIJIbI MEKIY
CKpCHIUMBAOIHUMUCA ITPAMBIMU

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

22

[lepnieHIUKyNsSIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJapPTHBIE Maphbl
NEPIECHIUKYJIAPHBIX TUIOCKOCTEN
U IPSMBIX, CHMMETPUN
MHOTOTPaHHUKOB

https://m.edsoo.ru/YQUVT6VZX

23

[lepnieHIuKyNpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpeMa O TpeX
MePIEeHIUKYIIApaxX

https://m.edsoo.ru/HQIN20ZJP

24

[lepnieHIuKyNpHBIE IPSIMbIE U
MIJIOCKOCTH: BBIYMCIICHUS JIJTUH B
MHOTOTpaHHUKAX

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpenue: momanu
MHOT'OYTOJIHUKOB, (POPMYJIIbI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 100ms

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpenue: momanu
MHOT'OYTOJIbHUKOB, ()OpMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
no100us

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

27

[ToBTOpenue: miomaan
MHOTOYTOJEHUKOB, ()OPMYIIBI
JUTS TIIOIIAICH, COOOpaKeHHs
mog00us

https://m.edsoo.ru/HWHVENLOO

28

IImomanmu ceuenunii
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha

https://m.edsoo.ru/ X2HRM9HD4




9acTH, COOOpaKECHHSI TOA00HS

29

[Inomanu ceyenuin
MHOTOT'PaHHHUKOB: TIIOMIAH
MOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEHUs TTOA0OHS

https://m.edsoo.ru/SH4EL YON6

30

KonrponsHas pabora
"[loBTOpEeHUE: MHOTOI'PAHHUKH,
CEYEHHUSI MHOTOTPAaHHUKOB"

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

31

O0BéM Teira. O0beEM
PSIMOYTOJIBHOTO
napajuiesenune1a

https://m.edsoo.ru/6UXGOORC9

32

3anaun 00 yABOEHUH Ky0a, O
KBaj[paTtype Ky0a; O TPUCEKLIUU
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIE ¢ 00BEMOM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

https://m.edsoo.ru/ODR6H6TQS

34

[TpuknanHbie 3a/1a49M, CBSI3aHHBIC
C BBIYHCIIEHHEM 00BEMA
MPSMOYTOJIBHOTO
napajuieNienuneana

https://m.edsoo.ru/OSHTIOT1G

35

O0BEM npsMOit TPU3MBI

https://m.edsoo.ru/SAILOYHY]J

36

CrepeoMeTpuueckue 3a1auy,
CBSI3aHHBIE C BBIYUCIICHUEM
00BEMOB MPSAMON TPU3MBI

https://m.edsoo.ru/ID8HV54A9

37

[MpukinagHbple 3a1a49H, CBSI3aHHBIC
¢ 00bEMOM IPSMOIA TPU3MBI

https://m.edsoo.ru/QIY C4F8IU




38

Beruncnenmne o0bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
IIPU3MBI

https://m.edsoo.ru/ON585060H

39

Brruucienue 00bEMOB TeII C
[TOMOIIBIO OMPEIEIEHHOTO
uaTerpaiga. O0bEM nmupamuIsl

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

40

dopmyna 00bEMa MUPaMUIbL.
OTtHoieHne 06beMOB TUPAMUJ]
C O0IIUM yTJIOM

https://m.edsoo.ru/AL3PODCI9E

41

dopmyna 00bEMa MUPaMUIbL.
OTtHoleHne 00beMOB TUPAMU/]
C 00IIKM yTJIOM

https://m.eds00.ru/3GO0OAJRNY

42

CrepeomeTprueckue 3a1aum,
CBsI3aHHBIE C 00bEMaMU
HAaKJIOHHOM IPU3MBbI

https://m.edsoo.ru/7TRERHWQO7

43

CrepeomeTpHuuecKue 3a1auH,
CBsI3aHHBIE C 00bEMaMU
A PAMH/TBI

https://m.edsoo.ru/SF480DTS6

44

[IpukiiagHele 3aga4u 1o TemMe
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

https://m.edso0o.ru/9SF60OYYVX

45

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM MTUPAMHU/TBI

https://m.edsoo.ru/Z4MZ27TRMY

46

[Tpumenenne o0BHEMOB.
Beruncienue paccTosHUS 10
IUIOCKOCTH

https://m.edso0o0.ru/I39CXO3CP




47

KonTponbras padbota "O0béM
MHOrorpaHHuka"

https://m.edsoo.ru/XNWZSSJ7P

48

]_II/IJII/IHI[pI/I‘IeCKaSI IMOBCPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
IIOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

unmuuap. [psamoi kpyrosou
nuHap. [Inomans
IIOBEPXHOCTU LIWJIMHIPA

https://m.edsoo.ru/MAVW4KYS55

50

Konnueckas mOBEpXHOCTb,
o0pa3ymolre KOHU4eCKOn
noBepxHocTU. KoHyc

https://m.edsoo.ru/PVRE7THQ6Y

51

Ceuenne KOHYCa IJIOCKOCTBIO,
HapaHHCHLHOﬁ IIJIOCKOCTH
OCHOBaHUA

https://m.edsoo.ru/EOVSHALSL

52

Yceu€HHBIN KOHYC.
N300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

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

53

[Tnomane 60KOBOI MOBEPXHOCTH

U TIOJIHOM ITOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/AWKB9E4NE

54

[Tnomane 60KOBOI MOBEPXHOCTH

1 TTOJIHOM ITOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/9NFAUE3K]J

55

CrepeomeTpuiecKHe 3a1a4u Ha
JTIOKa3aTeNIbCTBO U BHIYMCIICHHE,
IMOCTPOEHUEM CEUEHU I
UUJUHIpPA, KOHYCa

https://m.edsoo.ru/QZVHSEXIL9

56

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
IMOCTPOEHUEM CEUECHU I

https://m.edsoo.ru/AKF6PW62W




HWIMHAPA, KOHYCA

57

[IpuknagHele 3a1a4n, CBI3aHHBIE
C UMJIMHIIPOM

https://m.edsoo.ru/3429ZLHTS

58

[IpuknagHele 3a1a4n, CBI3aHHBIE
C UMJIMHIIPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepbl TIOCKOCThI0. By
n300pakeHue napa

https://m.edsoo.ru/JEENB5ZS0

61

[Tepeceuenue cdeps! u mapa ¢
wiockocTho. Kacanue mapa u
chepsr mockocThr0. Bua n
n300pakeHue napa

https://m.edsoo.ru/M6WK9K950

62

YpaBuenue chepsl. [Inomanp
cdepsl u e€ yacte

https://m.edsoo.ru/USG24BO8H

63

Cummerpus chepsl 1 mapa

https://m.edso0o0.ru/6E6GX0YJS

64

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeNIbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEPOH U 1IapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoid U mapom,
MMOCTPOCHHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC

https://m.edsoo.ru/XWS5LI7A9]




co ctepoii u mapom

[ToBTOpPEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYMCIIEHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPY>KHOCTH, CTaH/IapTHbIE
nmoxoous
Paszanunble KOMOMHALIMY TENI

68 https://m.edsoo.ru/LE7933LXX
BpaIeHUs 1 MHOTOIPAaHHUKOB
3amauu no teme "Tena u

69 " https://m.edsoo.ru/PHHLCGS54E
MMOBEPXHOCTH BpaICHUS
3agaun o teMe "Tena u

70 " https://m.edsoo.ru/22WPBLTP9
MTOBEPXHOCTH BpaIECHUS
Kontponbnas padota "Tena u

71 " https://m.edsoo.ru/33W222M63
MMOBEPXHOCTH BpaIECHUS
O0wéM mnuuapa. Teopema 00

72 . H AP p https://m.edsoo.ru/1ZN2S6ZMO
00BEME MPSAMOTO MUIUHAPA
Brruncnenue 006EMOB Te ¢

73 IIOMOILBIO ONPEIEIEHHOTO https://m.edsoo.ru/ACTOMFMVFE
unTerpana. O6bEéM KoHyca
ITnomanu 6OKOBOI U MOJTHON

74 https://m.edsoo.ru/ZYTK7P8B 1
MMOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKue 3a1a4H,

75 CBSI3aHHBIE C BEIYUCICHUEM https://m.edsoo.ru/709VIYPSC
00BEMOB IUITMHPA, KOHYCA
[TpuknagHelie 3a1a4u MO TEME

76 "O0OBEMBI U IUIOMIAINA https://m.edsoo.ru/QXEA9GPVB
MTOBEPXHOCTEN TeN"
O06BEM 1I1apa u mapoBOTo

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

cektopa. Teopema 00 00BEME




mapa. [Tnomans chepsr.
CrepeomeTpuueckue 3a1auu,
CBA3aHHBIC C BIYUCICHUCM
00BEMOB 11apa, MapoOBOTO
CErMEHTa U IIapOBOT0 CEKTOpa

78

[Ipuxnagaeie 3a1a4u MO TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM I11apa U TJIOMIAIBI0
cdepbl. COOTHOILIEHUS MEXKIY
IJIOIIAIMU ITOBEPXHOCTEN U
00BbEMaMH MMOTOOHBIX TEII

https://m.edsoo.ru/EZHI9GRUEJ

79

[TonoOuebIe Tena B
npoctpaHcTse. Mi3menenne
0o0BEMa mpu Mo 00U u.
CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB TeJ U MJIOMAACH
IIOBEPXHOCTEU

https://m.edsoo.ru/H24I88MKQ

80

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 0OBEMBI
KpyTribIX Ten"

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

81

JIBM>KEeHUS IPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO puryp. Obuue
CBOMCTBA JBIKEHUMN

https://m.edsoo.ru/RXJ4YW6NA

82

Bunnl nBukennit:
MapajuieIbHbIN IEPEHOC,
LIEHTPAJIbHAsA CUMMETPUS,
3€pKajibHasi CHMMETPHUS,

https://m.edsoo.ru/ZSUA7TTNTX




IIOBOPOT BOKPYT HPSIMOK

83

[Ipeobpa3zoBanus mogo0oUs.
[Ipsimast u chepa Diinepa

https://m.edsoo.ru/AIPU2WOAX

84

I'eomeTpuueckue 3amaun Ha
MPUMCHCHUC IBUIKCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

KonTponpHas padota "BekTopsr

B IIpocTpaHcTBe”

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

86

O6o6mtaromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3alusl 3HAaHH:
"[TapaysienbHOCTh TPSAMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

https://m.edsoo.ru/IHVB2NZH9

87

O6o06maromiee nosropenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10—-11 xaccos,
cucTeMaTu3alus 3HaHuH:
"BexTops! B mpocTpaHcTee”

https://m.edsoo.ru/AQEFPERJO

88

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CHUCTEMAaTH3alMsl 3HAaHUM:
"BexTopsl B mpocTpaHcTee”

https://m.edsoo.ru/3NIJOLN63

&9

O6o06m1aromiee nosropenue 11
MOHATHI U METOJIOB Kypca
reometrpuu 10—11 kmnaccos,
cucTeMaTu3als 3HaHUH:
"OO6beM MHOTOTpaHHUKA"

https://m.edsoo.ru/B85S7VDTC




90

O6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kiaccos,
cUcTeMaTu3alus 3HaHW:
"O6beM MHOTOTrpaHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

O6o6maromee nmosropenue 11
MOHSATHI U METOJIOB Kypca
reometpuu 10-11 kiaccos,
CUCTeMaTH3alusl 3HAaHH:
"[1nomany MOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

https://m.edsoo.ru/H2ZABPRXO

92

O6o6mraromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10—11 kimaccos,
cHCTEMaTH3aINsI 3HAHUH:
"[Inomany NOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

https://m.edsoo.ru/JG1DJSONK

93

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/GXZMP89GD

94

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/3J174MY 6M

95

[ToBTOpEeHue, 06001IeHNE 1
CHCTEMaTHU3allUs 3HAHUH

https://m.edsoo.ru/UI26CB4 XL

96

Ucropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/IESALO6BS5

97

Hcropus pasButus
CTEPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX

https://m.edsoo.ru/8§ZKNMYFO03




WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

98

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

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

99

Uctopust pazButus
CTEPEOMETPHUU KAaK HAYKHU U €€
pOJib B PA3BUTUM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

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

100

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUM COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pasButus
CTEPEOMETPUHU KaK HaAyKU U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OrniepupoBarh NOHATUSIMU: TOUKA, MPSAMAasi, IJIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUSA M3 HUX NPU PELICHUU
' TEOMETPUUCCKHX 3314
73 OnepupoBaTh MOHATHAMH: TAPALICIBHOCTh W MEPHEHIAUKYISIPHOCTH
' MPSMBIX | IJIOCKOCTEH
74 KnaccudunupoBats B3aMMHOE pacCIONOKEHHUE MPSIMBIX M TIJIOCKOCTEH B
’ POCTPAHCTBE
OnepupoBarTh MOHSATHSAMH: IBYTPAHHBIA yroil, TpaHH JBYTpaHHOTO yrija,
7.5 pebpo IBYrpaHHOIO yriia, JUHEWHBIH YTroJl JBYTPaHHOIO yIiia, TpajycHas
Mepa JBYTpaHHOro yria
76 OnepupoBarh TOHATUSMHU: MHOTOTPAaHHUK, BBIMYKIBIA M HEBBITYKIIbIHA
’ MHOT'OTPaHHUK, AJIEMEHTHl MHOTOTPaHHUKA, TTPaBUILHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (MHUpamMuAa, NpU3Ma,
' MPSMOYTOJIbHBIN Tapasiesenurne, Ky0)
KnaccudumupoBare  MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHUS IS
7.8 KiaccuuKanuu (BIMYKIIbIE U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPaBUIIbHBIE
MHOTOTPaHHUKHU, TIPSIMbIE ¥ HAKJIOHHBIE TTPU3MBI, MTapasuIeSICIIUIIC b )
7.9 OnepupoBaTh MOHIATHSIMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSCHATH MPUHIIMITBI IOCTPOCHUSI CEYCHUIT MHOTOTPAHHUKOB, UCTIONb3YS
' METOJ CJIEIOB
Ctpouth ceueHUs MHOTOTPAHHMKOB METOJOM CJIEJIOB, BBIMOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP:
BHJI CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HAXOXKJICHHE TE€OMETPHUYECKHUX BEIIMYWH MO OoOpasiam
WU ajaropuTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKUE METOIbl TpH
7.12 pEelIeHn:  CTaHJapTHBIX MaTeMaTHYeCKHX 3aJad Ha  BBIYUCIICHUE
paccTosHUi MEXIy ABYMS TOYKAMH, OT TOYKH IO MPSIMOW, OT TOYKHUIO
MIJIOCKOCTH, MEXK]1y CKPEIIMBAIOIIUMHUCS MPSIMBIMU
Pemarp 3amaun Ha HaXOXIEHUE T€OMETPUUYECKUX BEIMYMH MO oOpa3iam
713 WM alroOpuTMaM, TPUMEHsS HW3BECTHbIE AaHAJUTHYECKHE METONIbI TpHU

pELICHUN CTaHJApPTHBIX MAaTE€MaTHYECKUX 3a7a4 Ha BBIYKMCICHHUE YIJIOB
MEXIy CKPEIIMBAIOIUMHUCS NPSIMBIMH, MEXKIY HNPSIMOM M IUIOCKOCTBIO,




MEX/1y TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

Boruncnsate 00bEMBI U TUIONIA/IM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma,

7.14 UpaMuzia) ¢ NpUMEHEHUEM (OpMyJ, BBIUUCIATH COOTHOLICHUS MEXAY
IUIOIIASIMU [TOBEPXHOCTEH, 00bEMaMy IOJOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATUAMHU: CUMMETPHsl B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYpBI
W3BnekaTb, mNpeoOpa3oBbIBaTb W HMHTEPIPETUPOBATH HH(MOPMALMIO O
7.16 IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MpeICTaBICHHYIO Ha
yepTexax U pUCyHKax
[TpumensTe reomerpudeckue (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a/a4, MPEAIIOJIAralIUX HECKOJIBKO IIAaroB pEUICHUs, €CIU YCIOBUS
MpUMEHEHHS 33J]aHbl B ABHOH (popme
718 [IpuMeHATH mpoCTEMIIME IPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3314
719 [IpuBoauTE NpuUMEpPbl MaTEMaTHMUECKUX 3aKOHOMEPHOCTEH B Mpupoie u
' KU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh MONMy4YEeHHbIE 3HAHUS HA MPaKTHKE: aHAJIM3UPOBATh pealbHbIC
CUTYalluu U MPUMEHITh U3yUEHHbIE MOHATHUS B MPOLECCE NTOMCKA PEIICHUS
MaTeMaTH4ecKu c(hOpMYIUPOBAHHOM NMPOOIEMBl, MOJIEIUPOBATh pPealbHbIE
7.20 CUTyallUd Ha $3bIKE T€OMETPUHU, MCCIIEOBATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM I€OMETPUYECKUX MOHATHHA U TeopeM, ammapara ajareOpsl,
pemaTb ~ MpakTHUYECKUE  3aJaud,  CBS3aHHbBIE C  HAXOXICHHEM
reOMETPUUECKUX BEIMYUH
11 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh HOHATHAMM: IMIUMHIpPUYECKas MOBEPXHOCTb, 0Opa3yrolye
6.1 LWIMHIPUYECKON MOBEPXHOCTH, IWJIMHADP, KOHUYECKas IIOBEPXHOCTD,
oOpa3yrolire KOHHYeCKOW MOBEPXHOCTH, KOHYC, cpepruyeckasi TOBEpXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHUS TEJl BPALICHUS
6.4 KnaccudunupoBaTs B3aMMHOE PacHookeHHe Chephl U TIOCKOCTH
OnepupoBaTh MOHATUSAMHU: IIAPOBOHM CEIMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTa, IIApOBOW CIJIOI, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA
IapOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOHIAJM TOBEPXHOCTEM Tel  BpalleHus,




TreOMETPUUYECKUX TeJl C MPUMEHEHHEM (POopMyI

6.7

OnepupoBarh MOHATUSIMH: MHOTOTPaHHHK, BIIMCAHHBII B cdepy H
ONMCAaHHBIN OKOJIO cdepbl, chepa, BIUCaHHAS B MHOTOTPAHHHUK HIIU TEJO
BpallleHUS

6.8

BBIYHCIATE COOTHOMICHUS MK IIOMAISIMH ITOBEPXHOCTEH U 00BEMaMuU
OXOOHBIX TE

6.9

N3o06paxats uzydyaemble GUTYpbl OT PYKH U C HPUMEHEHUEM MPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

6.10

BeimonHATE  (BBIHOCHBIE) IIJIOCKHE YEPTEXKH W3 PUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYEHHUS TeIl
BpaICHUS

6.11

W3BnekaTh, WHTEPHPETHPOBATH M IPeoOpa3oBbIBaTh WH(GOPMAIHIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIrypax, IMpeACTaBICHHYI0 Ha
YepTeKax U pUCYHKax

6.12

[IpumensTe reoMerpudeckue (AKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEIIIONIATAIKUX HECKOJIBKO IAaroB pEUIeHUs, €CIU YCIOBUS
IIPUMEHEHMs 3aJJaHbl B ABHOH (opme

6.13

OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BEBITIONTHATE  IEHCTBUS  CIIOXKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXXEHUSI BEKTOpa Ha YHCJIO, OOBSACHITh, KAKUMH CBOWCTBAMH OHHU
o0JIaaroT

6.15

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUIICAA IIPpHU CII0OKCHUHU BCKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: JOCKApPTOBbBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, pPaBECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YI'OJl
MCXKAY BCKTOpPpaMH, CKAIKIPHOC MPOU3BCACHHUEC BCKTOPOB, KOJIJIMHCAPHBIC U
KOMIIIaHAapHBIC BEKTOPBI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H IPOU3BCACHUC BCKTOPA HA YHUCIO, YIroJ
MCXKAY BCKTOpPaMH, CKaJIAPHOC IMPOU3BCACHUEC, pacCKJIaJbIBaTb BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BECKTOpPaM

6.18

3aI[aBaTI) IJIOCKOCTh YPaBHCHHUEM B )leKapTOBOﬁ CUCTCME KOOpAHAT

6.19

Pemrats HpOCTefIHIHG reOMCTPHUYCCKUC 3aJla4y Ha IMPUMCHCHHUEC BCKTOPHO-
KOOPAWHATHOI'O METOJa

6.20

Pemate 3agaum Ha [0Ka3aTEILCTBO MAaTEMAaTHYECKHUX OTHOIIEHUH U
HaxO0XXJICHHE TEOMETPUYECKUX BEJIWYUH IO 00pa3laM WA aJIrOpUTMaM,
MPUMEHSISI ~ W3BECTHBIE  METOABI  NPH  PEHICHWH  CTaHJAApTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

[IpuMeHATH mpocCTEMIIME NPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

HpI/IBOI[I/ITL NpUMEPblI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IpUpoac u
JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHHTB MOJIYYCHHBIC 3HAHUWS HA MPAKTHUKE: aHAJIMU3UPOBATL PCAJIbHBIC




CUTYallMl U MPUMEHSITh U3yYCHHbIC TIOHATHS B MPOLECCE MONCKA PEIICHUS
MaTeMaTH4ecKu cPOpMYyITUPOBAHHOMN MPOOIEMbl, MOJECIUPOBATh peabHbIE
CUTyallul Ha S3bIKE T€OMETPUH, HCCIEeNOBaTh MOCTPOSHHBIE MOJEIH C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aireopsl,
pemath  MPaKTHYECKUE  3aJaud,  CBS3aHHBIE C  HAaXO0XJICHHEM
F€OMETPUYECKUX BETUYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE MOHATUS CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTne 06 aKCHOMATUYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

7.2

B3anMHOe pacrionokeHue npsMbIX B IIPOCTPAHCTBE: NEPECEKAIOIIMECS, ITapaJLICIbHbIE
u CKpCIIMBAOIMeCsa IMpsAMBIC. HapaHJIGJH)HOCTI) MIpsAMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE: MapajlieJbHbIE IMpPsSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
NpAMBIX, IAPAJUIEIBHOCT IPSAMOW U IUIOCKOCTH. YTJIBIC COHAIIPaBJICHHBIMU
CTOpPOHAMH, YIrojl MEXJy NpsAMbIMU B mpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEM:
napajuieJbHble IUIOCKOCTH, CBOMCTBAa MapajulelibHbIX IulockocTel. Ilpocreiimume
MPOCTPAHCTBEHHBIE (UTYpPHl HA ITUIOCKOCTH: TETpadaAp, KyO, mapajuielenumne],
MOCTPOEHUE CEUYECHUI

7.3

[lepneHIUKYNISIpHOCTh MPSMOM M IUIOCKOCTU: MEPHEHAMKYJISPHbIE NpsSMblE B
IIPOCTPAHCTBE, NPSMBIE MApPAJUICIbHbBIE U NEPIEHANKYJISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH NIPSIMOM U IUIOCKOCTH, TEOPEMA O MIPSIMOU NEPHEHIUKYISIPHON
IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJl MEXAY NPSAMON U IUNIOCKOCTBIO, IBYTPAHHBIN
yroJl, INHEHHBIA yrojl IBYrpaHHOro yria. IleprneHaukyisp U HakJIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOMN /10 TUIOCKOCTH, MPOEKIMs (GUTYphI Ha
IUIOCKOCTh. [lepneHauKyIsspHOCTh IUIOCKOCTEN: NMPU3HAK NEPIEHIUKYIIPHOCTH IABYX
mockocTeil. Teopema o TpEX MepreHuKyIspax

7.4

IloHnsiTHE MHOrOrpaHHMKAa, OCHOBHBIE DJIEMEHTHl MHOIOTPAaHHMKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHHMKH, pa3BEPTKa MHororpaHHuka. IIpmsma: n-yrompHas
NpU3Ma, TpPaHU W OCHOBaHHUS MPU3MBI, NpsMas M HaKJIOHHAs MPU3MbI, OOKOBas W
I0JIHAsl TIOBEPXHOCTh NMpu3Mbl. [lapamienenunen, NpsMOYroJIbHBIN Mapalienenunes u
ero cporcrea. [Iupammpa: n-yronpHas nupamMuja, TPaHW W OCHOBAaHUE IHpPaMUIBI,
OOKOBasg M TMOJIHAS MOBEPXHOCTh MUPAMMJIbI, MpPaBWIbHAS U yCEUEHHAs NUPAMUJA.
OnemeHTHl mNpu3Mbl M nHUpamuabl. [IpaBuiabHBIE MHOTOTPAaHHHUKH: IIOHSATHE
IIPaBWIBHOTO MHOIOTpaHHMKA, IpaBUIbHAs MpU3Ma U IpaBWIbHAs NHpPaMHUAA,
NpaBUJIbHAS TPEYrojbHasi MUPaMUAa U MPaBUIBHBIN TeTpasap, Kyo. IlpencraBnenue o
IIPaBWJIBHBIX MHOTOTPAaHHHUKAX: OKTA3p, AOAEKadAp U ukocasapyrue CeueHus npu3Msl
1 TUPAMU/IBI

7.5

CummeTpHst B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIBHO TOYKH, MPSMOM, MIOCKOCTH.
OneMeHTbl  CHMMMETpMHM B  NUpamMujax, [apajulelielIANeax,  IPaBUIbHBIX
MHOT'OTPaHHUKAX

7.6

Bbruncnenue 371€MEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yriasl. [lnomans
OOKOBOI TOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOL[a1b OCHOBAHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSAMOM MpU3MBI. [1101aas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPABUJIHHONW MHpPaMUbI, TEOpEMa O IUIOMAAN YCEUYEHHOW MHUPaAMUJIBL.
[Tonstue 06 06bEMe. OOBEM MUPAMUIBI, IPHU3MBI

7.7

[TomoOubIe Tena B mpoctpaHcTBe. COOTHOIICHHS MEXIY IUIOIIAISIMHU TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEJT

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yrOIMe MUIMHAPUICCKON MOBEPXHOCTH, OCh
HUJIUHIPUYECKOW MoBepXxHOCTH. LlMmuHap: ocHoBaHHMS W OOKOBas IOBEPXHOCTD,
o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTh, 00pa3yronne KOHMYECKO MOBEPXHOCTH, OCh M BEPILIKHA
KOHUYeCKoi moBepxHOCTH. KOHyC: OCHOBaHHME WM BepilinWHA, oOpa3ymoollas U OCb,
wionaab OOKOBOM M TOJTHOW MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00Opasyromme H
BBICOTA, OCHOBaHUS U OOKOBast MOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, 1MaMeTp, IIOMaasr MoBepXxHOCTH chepsl. B3anmuoe
pacrionioskeHre cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, Iuiomanb

cepsr

6.4

N300pakeHue Tes BpalleHus Ha TIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca

6.5

KoM0Ounanmu ten BpaiieHus ¥ MHOTOrpaHHUKOB. MHOTOrpaHHUK, OIMCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WX TEJIO BPALICHUS

6.6

[Tonsitue 06 oOBEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME
MPSIMOYTOJIBPHOTO TIapajliesienunena u ciaencTsus u3 He€. O0bEM HWIMHIpA, KOHYCA.
O6béM 1mapa ¥ miomaab chepol

6.7

[Tono6uble Tena B npocTpaHcTBe. COOTHOIIEHUS MEXY IUIOMIAIIMU TOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX TeJ

6.8

Ceuenust nwiMHIApa (MapajyielbHO M NEPHIEHIUKYISPHO OCH), CEYEHMs] KOHyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIINHY), CEUSHUS 11apa

6.9

Bektop Ha muockocth M B mpocTpaHcTBe. (CIOK€HHME M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnokeHue BekTopa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmoyronbHast cucrtemMa KOOpAMHAT B HpocTpaHcTBe. KoopamHaTel BekTOpa.
[Ipocreiimme 3amaun B KOOpPAMHATaX. YTON MeEXAy BekTopamu. CKalspHoOe
MIPOU3BE/ICHNE BEKTOPOB. BBIUMCIIEHHE YIJIOB MEXAY MNPSAMBIMA M IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/T ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NPOBEPSIEeMOr0 = OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHus

BnageHne MeTonamMu JI0Ka3aTeNbCTB, AJITOPUTMAMM PEIICHUSA 3a/ad;
yMeHue ¢GOpMyIHpOBAaTH W ONEPUPOBATH MOHATUSAMH: OIpEICICHHE,
aKkcuoma, TeopeMma, CIEACTBHE, CBOMCTBO, INPU3HAK, [OKa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOXKHOE YTBEP)KICHHUE, NMPHUBOJUTH MPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH HWHAYKLUU;
IIPOBOAMTH JI0KA3aTEJIbHBIE PACCYKICHUS IIPU PELICHUH 3a]a4, OLIEHUBATh
1 JOTUYECKYI0  IPaBUIBHOCTb  PACCyKIEHUH; YMEHHE OIEPHUpPOBATH
HNOHATHSAMM: MHOKECTBO, IOJMHOKECTBO, ONEpAallMM HaJl MHOXECTBaMU;
YMEHHME MCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar A
ONMCAHUS PEANBHBIX IPOLIECCOB U SIBJICHUM U IPU PELICHUU 33134, B TOM
quciie U3 IPYTuX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHAMMU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 33]aBaTh
Y ONMCHIBaTh Tpadbl pa3IuYHBIMU CIOCOOAMHU; MCIIONB30BaTh rpadbl MpU

peHICHUHU 3a1a1

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTETIEHb C IIeJIbIM MOKa3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTEIeHb C
palMOHATIFHBIM TTOKa3aTelleM, CTETEeHb C JeHCTBUTENFHBIM TOKa3aTeleM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHCIIA,
OCTaTOK IO MOJYINIO, DPAlHOHAIBHOE YHUCIIO, HPPAHOHATIBHOE YHCIIO,
MHOXECTBa HaTypajJbHbIX, LENbIX, palMOHAIBHBIX, JEHCTBUTEIBHBIX
2 Yrcel; yMEHHE MCIIOJIb30BaTh MPU3HAKU JETMMOCTH, HANMEHBIIUI 00Nt
JenuTeNb W HauMeHblllee oOlee KpaTHoe, alroput™ EBkimaa mpu
peIIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TO3UIIMOHHBIMU CHCTEMaMH
CUHCIJICHUS; YMEHHE BHITIOJIHITH BHIUMCIIEHUE 3HAYCHUN U TIPe0Opa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pallMOHANBHBIX ~ BBIPAKEHWI; yMEHHE  ONEPHPOBATh  IMOHITHUSMHU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/I‘-ICCKaSI nporpeccusda, TreoMETpUICCKas




nporpeccusi, OECKOHEYHO YOBIBAIOIIAasi TE€OMETPHUECKasi IPOTPecCHs;
yYMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOLIbIO
PEeKYppPEeHTHBIX (POpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
NPOU3BOIUTH apU(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU,
IPUBOAUTH IPUMEPBI MCII0JIb30BAaHMSI KOMIUIEKCHBIX YHMCEN; ONEPUPOBAThH
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl, YMEHHE OIIEpUPOBATH
HNOHATUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHWS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IIPUMEHSATH
YPaBHEHHUsI, HEPAaBEHCTBA, UX CHUCTEMbI JUI1 PELICHUS MaTEMaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTHh (YHKIMH,
NePUOANYHOCTh (QYHKIMH, OrPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKLIMH, KCTpeMyM (yHKIMH, HauOojblllee M HAaUMEHbIIEEe 3HAYCHMS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIMS, aCUMOTOTHI rpaduka
GbyHKLIMU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, MEpPBOOOpa3zHas, OINpeneIEHHbII
UHTETpal,; YMEHHME HaXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATh  NPOU3BOJAHBIE  CYMMBI, IPOU3BEJIEHHUS, YAacCTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (QYHKIIH;
YMEHHUE HCIIONB30BaTh MPOU3BOJHYIO Ul HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUM; CTPOUTH
rpa¢uKd MHOTOYJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOJAHYIO JJISl HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKUX U

bu3MYecKuX 3a/1avax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpajga;, HNpUBOAWUTL HNPUMCPbBI MATCMATHUYCCKOIO MOACIUPOBAHUA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIMH, oOpaTHas GYHKIIHS,
KOMIO3UIUS (DYHKIMHA, JIWHEHHAas (QYHKUUSA, KBaJIpaTU4Has (QYHKIUS,
pauMoHanbHas (QYHKLUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeslbHAs |
jgorapupmuueckass (QyHKLUHMH; YMEHHE CTPOUTh TIpaUKH H3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK Uil U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734y W3 JAPYrHX Y4eOHBIX NPEAMETOB U 3a/1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEIUYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M Tpapuku (QYHKIUI [UIs peuieHus ypaBHEHHH,
HEpaBEHCTB M 3aJady C MapaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOIEHTHI, JOJW M 4YacTH, Ha JABIKEHHE, pabdoOTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 3a/a4d U3 00JacTH YIpPaBJICHUs JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHUS, YPAaBHEHMs, HEpPABEHCTBA U UX
CUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIENOBATh IIOJy4EHHOE pELICHUE U
OLICHMBATh MPaBJONOAOOHOCTh pPE3yJIbTAaTOB, YMEHUE MOJEINPOBATh
pealbHBIE CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIOJb30BAHWMEM  ammapata  anreopsl,

WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yiabTaT

YMeHue onepupoBaTh MOHATUSIMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHUE M3BJIEeKaTb, MHTEPIPETHUPOBATH
uHpOpMalKIo, IPEJCTaBICHHYIO B Ta0lMLaxX, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHBIX MPOLECCOB U SBJIECHUH; MPEACTABIATh
UHpOpPMALIMI0O C TOMOIIbIO TabMUIl W  JuarpamMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpaduuecKu Mcciael0BaTh COBMECTHbBIE

HaOJFOZICHUS C TTIOMOIIBIO THarpaMM PacCeHBaHUs 1 JTMHEHHOW perpeccun

YMeHHe OmnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydaiiHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSTHOCTh C MHCIIOIB30BaHMEM TpaUUecKuX METOJIOB; MPUMEHSTH
(GOpMyIIBI CIIOKEHHS W YMHOXEHHSI BEPOSTHOCTEH, (OpPMYIy IOITHON
BEpOSATHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (aKTHl U (GOPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBATh
NOHATUSMH:  ClIydaiiHas BEJIMYMHA, paclpelesieHHe BEPOSTHOCTEH,
MaTEeMaTU4eCKOe OXKUAAaHUE, IUCIEPCHsl M CTAaHAApPTHOE OTKIOHCHHE
CIlyuallHOW  BeNWYMHBL, (YHKIMUM pacHpeieieHUs U IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN IS pelieHus 3a/ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COUYCTAHHUH,
YHUCJIO  TEPeCTaHOBOK; OuMHOM  HbrOTOHA;  yMEeHHE  NPHUMEHSTh
KOMOWHATOpHBIE (PAKTHl U PACCYXKACHUS U PEIICHUS 3ajad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yiabTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYUHA yIJia, IUVIOCKUWA YroJl, IBYIPaHHbIN
YIOJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPATIIETbHOCTh U
MEPIECHAUKYIISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IMpsSMbIMH,
Yrojl MeEXAYy MNpsIMOM M TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMHU,
pacCTOHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSSHUE MEXAY IMPSMBIMHU,
pacCTOSAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HUCIOJIb30BaTh MPU PEIICHUU
3a1a4 u3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTUYECKUE
MOJEIN C IOMOLIBIK0 TEOMETPUYECKUX IIOHATUM U BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHue omepupoBaTh MOHSATHUSMU: IJIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapaienenumnesn, MNpu3Ma, NHpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, MWIMHIAP, KOHYC, Imap, cdepa, Mmiomanas chepsl, IMII0maab
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpPa, O0BEM KyOa,
MNpAMOYTOJIBHOI'O IapalICJICIIMIICaa, NIHpaMUAbI, IIPU3MBbI, MUIWHApPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IHIUHAPA,

napajjiCJbHbIE OCH HWJIWM OCHOBAHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHME CTPOMUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAHHUKH, (DUTYpBI M MOBEPXHOCTU
BpAICHHS, UX CEUCHHs], B TOM YHUCIIC C MTOMOIIBIO JIEKTPOHHBIX CPEJCTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
bopMynMpoBaTh ONpeAeNeHHs U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH W B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, MoM00HBIe (UTYPBI; yMeHHUE
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUIYpHI, B TOM YHUCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIB30BaTh T€OMETPUYECKIE OTHOLICHUS TIPH
peUICHUH 3ajady; HaXxOAUTh TI'COMETPUYECKUE BEIMYHMHBI (JUIMHA, IO,
iouab, 00bEM) MpU PEUICHUH 33134 U3 JPYTUX y4eOHbIX MPEIAMETOB U
U3 PEAIbHOM >KU3HW; YMEHHE BBIUYUCISATH TCOMETPHYECKHE BEITUUMHBI
(mHa, yromj, IUIOMAAb, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
U3y4deHHbIE (OPMYJIBI M METOABI, B TOM YHCIIC: IUIOLIA[b OBEPXHOCTU
MUpaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsr; 00béM Kyoa,
NpSMOYTOJIBHOTO  TMapajlieNienunesia, MUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (hUTYP
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMa KOOpPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIroll MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘~I€6HBIX npeaMcToOB
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YMeHne BRIOMpPATh MOAXOMSIIAA METOJI IJIsl PEIISHUS 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMAaTHKU B H3yYEHUH TPUPOTHBIX H OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; yMEHWE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJIUTH MPUMEPHI MATEMATUUYECKHUX

OTKPBITHH POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
. OCCKOHEYHBIC MTEPUOJIUUCCKHUE TPOOH
13 Apudmernueckuil KOpeHb HATypalbHOU cTerneHu. JelcTBUs ¢ apupMeTUIeCKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
L4 Crenens ¢ 1enbIM nokaszarenaem. CTeneHb ¢ pallMOHAIbHBIM MoKa3aTesieM. CBoOMCTBa
' CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JTOrapHUPMbI
JleiicTButenbHbie  4ucia. ApuQMEeTHYECKHE ONepanuud C JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOarmkEéHHbIe BEIYUCICHHS, IPAaBUIIa OKPYTIICHUS, IPUKUIKA M OLIEHKA
pe3ysbTara BBIYMCICHUN
1.8 [Ipeo6pa3oBanue BbIpaxeHUI
1.9 KommnekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-palioHaIbHbIE YPABHEHUS
2.2 ppatyioHaibHbIe ypaBHEHHS
2.3 TpuroHomeTpuveckne ypaBHEHHUS
2.4 [TokazaTenbHbIe U TOTapU(PMHUUESCKIE YPAaBHEHUS
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBa
2.7 [ToxazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHHsI, HEpABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEWHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIHH U TpaduKu




Oynknus, cnocoOsl 3amanust Gyaknuu. ['padux dyHxnmu. BzammHO oOpaTHBIE

>l ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuoanyeckue GyHKIUN
OOnacte ompeneneHuss M MHOXECTBO 3HadeHUH ¢yHkumu. Hymum ¢dyHxumu.
10 [TpomexxyTkn  3HaKONoOCTOSIHCTBA.  IIpoMeKyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HauGombinee W HauMeHblee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
13 CreneHHas (QyHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [oxa3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMmntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUM,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIE0BATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 31eMEHTAPHBIX GYHKLINH
[IpumeneHne mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA Ha MOHOTOHHOCTH H
4.2 OKCTpeMyMbl. Haxoxmenne HanOONbIIEr0 U HAMMEHBINEr0 3HAYeHUS (YHKIUU Ha
oTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBo, onepaliuy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
72 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopaunaTsl 1 BEKTOpBI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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