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HOACHUTEJBHASA 3AIINCKA

[eomerpust siBisieTcss OMHUM W3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYNBAET BOZMOKHOCTh U3YUCHUSI UCLIUILIINH
€CTeCTBEHHO-HAYYHOW HAIMPABJICHHOCTH W MPEIMETOB TyMAaHHUTAPHOTO IIMKIIA.
[lockonbky  Joruueckoe  MbIIUICHHE,  (opMupyemMoe MpU  H3YYCHUH
00y4aromuMUCs MOHATUHHBIX OCHOB T'€OMETPHHU, NPHU JT0KA3aTEIbCTBE TEOPEM U
MIOCTPOCHHUH IIETIOYKU JIOTHUECKUX YTBEPKIACHUN NPU PEIICHHH T'eOMETPHUYSCKUX
3a7a4, YMCHHE BBIIBUTATh U ONPOBEpPraTb THIIOTE3Bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS TIPU PEIICHUH 33J]ad €CTECTBEHHO-HAYYHOTO IUKJA, B YACTHOCTH
du3nveckux 3aaad.

Llenb ocBOEHUS MporpamMmbl yueOHOTO Kypca «l eoMeTpus» Ha yriryOiaEHHOM
YPOBHE — pa3BUTHUEC WHAWBUAYAIBHBIX CIIOCOOHOCTEH OOYYaIOUIMXCS MpH
U3y4eHUH TEOMETPUHM dYepe3 O0CCIeYCHUEe BO3MOXKHOCTH TIPUOOPETEHHSI U
UCTIONBb30BaHUsl  OoJjiee TIMYyOOKMX TEeOMETPUYECKHMX 3HAHMW U JICHUCTBUIA,
crieun(pUIHBIX TE€OMETPUHN, U HEOOXOIUMBIX JJISl YCIEUIHOTO MPo(ecCHOHATBHOTO
00pa3oBaHus, CBA3aHHOTO C UCIIOIH30BAHUEM MAaTEMAaTHKH.

[IpuopuTeTHEIMH 3aJa4aMu Kypca TEOMETpPHH Ha YIIIyOJEHHOM YpPOBHE,
PACIIMPSIONIMMH U YCWIIMBAIONIIMMHU Kypc 0a30BOTO YPOBHSI, SIBIISIOTCS:

pacimpeHue MpeiICTaBICHUsI 0 TEOMETPUU KaK 4acTH MUPOBOU KYJBTYPBI U
dbopmMupoBaHKE 0OCO3HAHUS B3aUMOCBSI3U T€OMETPHHU C OKPYKAFOIIUM MHPOM;

dopMHUpoBaHHE TPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak o
BRKHCUIIIMX MAaTEMAaTUYCCKHX MOJEISAX, IMO3BOJISIONINX OIUCHIBATE M HM3y4aTh
pa3HbIe SBJICHUS OKPYKAIOIIET0 MHUPA, 3HAHUE TIOHSATUIHOTO armapara o pasaeiny
«CrepeomeTpus» yueOHOTO Kypca TeOMETPHH;

dopmupoBaHHEe  yMEHHS ~ BJANeTh  OCHOBHBIMH  TOHSTHUSMH O
NPOCTPAHCTBEHHBIX (DUTypax M WX OCHOBHBIMH CBONCTBaMH, 3HAHHE TECOPEM,
dopMyT M yMEHHE WX MPHUMEHSATh, YMCHHUS JOKa3bIBaTh TCOPEMBI M HAXOIHUTh
HECTaHAAPTHBIE CIIOCOOBI pEIICHUs 3a/1a4;

dbopmupoBaHHe YMEHHS PACcIIO3HABATh HA YEPTEkKaX, MOJACISX U B PEATbHOM
MHUpPE MHOTOTPAaHHUKH W Tella BpalleHHs, KOHCTPYHPOBATh T'€OMETPUYCCKUE
MOJIEIIH;

(dopMHUpOBaHHE TOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO IMOCTPOCHHUSI
MaTeMaTUYeCKUX TeOopui, (popMHUpOBaHWE MMOHMUMAHUS POJIM AKCMOMATHUKU TPU
IIPOBEJCHNUN PACCYXKIACHUM;

¢dopmupoBaHHE YMEHHS BIaJE€Th METOJAMHU J0Ka3aTeNbCTB U aJlTOPUTMOB
peleHus, YMEHUS WX NPUMEHSTb, NPOBOIUTH JIOKa3aTeNbHBIE PACCYKICHHUS B
XOJI€ PEIICHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTHUECKUM COACPKaHUEM,
dopMupoBaHHE TPEACTABICHHUS O HEOOXOAWMOCTH  JIOKA3aTeNbCTB — TIPU



00O0CHOBaHUHU MaTEeMAaTUUYECKUX YTBEPKJIECHUIN U POJIM aKCHOMATHKHU B TIPOBECHUH
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM 00y4YaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJIEHUS, UHTEpPEca K U3YyUCHHUIO T€OMETPHUH;

dbopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEICBAHTHON T€OMETpHUU:
YMEHUSI PAClo3HABATh TMPOSIBJICHUS T'E€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTENl M  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUSl PEANbHBIX CHUTYaIllil, WCCIIEOBAaHMS TMOCTPOCHHBIX MOJIENEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBHBIMU JIMHUAMU y4eOHOro kypca «I['eomerpus» B
10-11 «kmaccax sBistoTcs:  «lIpsMble ¥ IUIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema  BpameHus», «BeKToppl MW  KOOPAUHATHI B
MIPOCTPAHCTBEY, «/{BIKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHUME «yMETh OINEPUPOBATH
HNOHATHUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YriayONEHHOM YpOBHE OOy4yeHHUsS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTUYECKHMX YMEHHUH  pachpeaenseTcss He TOJBKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 Togam oOyudenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil pabodeit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TrojaM OO0Yy4YeHHs, CTPYKTYpHUPOBAHO TAaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCaM 00ydarouIuecs
oOpamiajucb  HEOJHOKpPAaTHO. OTO  TMO3BOJIIET OPraHM30BaTh  OBJAJCHHE
reOMETPUYECKUMHU NOHATUSMHU U HaBbIKAMU TIOCJIEI0BATENbHO U MOCTYNATEIbHO, C
COOJII0ICHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yYalOIUXCsl, pacCIIUpsis U yriayOouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3gath ycnmoBus s guddepeHnmanuu  O0ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MporpamMM, OOECIeunuTh YIIIYyOJIEHHOE
M3yYeHHE TEOMETPUHN KaK COCTAaBIISIIONICH yueOHOoTro npenMeTta «MaTteMaTHukay;

MOJITOTOBUTH OOYYArOMIMXCA K MPOJODKCHUIO H3YYEHHS MaTeMaTUKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o0uM 1 IpoecCHOHaTLHBIM 00Pa30BaHUEM.

Ha wuzyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).
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10 KJIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS ~ cTepeomMeTpud. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMAaTHYECKOM IIOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHOe pacnosiokeHHe MNpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECH,
IapajulelIbHble U CKpeluMBarolmuecs npsmbie. [Ipu3Haku CcKpelumBaromumxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, TAPAIIIEIIBHOCTD IIPAMON
U 1uiockocTd. [lapamienpHoe M LIEHTpabHOE MPOEKTHPOBAHHUE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJIeIbHOTO MpoeKTHpoBaHUs. W300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapayienpHOCTh MIIOCKOCTEN: MapajuieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEH. [Ipocrenimmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpa’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTH NPSMOM U IUNIOCKOCTH: NEPIIEHANKYJIIPHBIE NIPSMbBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIEIBHBIE W MEPIECHIUKYJSPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH, TeopemMa O IpsAMOH
NIEPIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronanbHOE IIPOCKTUPOBAHHUE.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPIECHIUKYJAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NepHeHIuKyIspax.

Yrael B IPOCTPAHCTBE: Yrod MEXKIY IMPSAMON U IJIOCKOCTBIO, IBYTPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHbIE YIJIbI.
CBOICTBa IUUIOCKHX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKUX U
JBYIPAHHBIX YTJIOB TPEXTPAaHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buapel MHOrorpaHHMkoB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienuiien, OPSAMOYTOJIBHBIM — MapajulesenuIe]] W €ro  CBOWCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema I[lucdaropa. Ilupamupa: nN-yrombpHas mnupamuja,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuibl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U
IIpaBWJIbHAs IHMPAMHIA, TNPABUIbHAA TPEYIrOJbHAS IHpaMHIAa W NPABUIIBHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JOACKAdP U UKOCADIP.



Bbluucienre 3J€MEHTOB MHOTOTPAHHUKOB: pEOpa, AWAroHaiav, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON TMPU3MBI,
IUIOMIA/lb OCHOBaHUI, TeopeMa O OOKOBOl TMOBEPXHOCTH NPSIMON MPU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJBI,
TeopeMa O IUIOMIAAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTpuss B NOPOCTPAHCTBE. OJEMEHTbl CUMMETPUM  IPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETPHS
napaJuIeNenuIe d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
UpaMUIbl.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHL. [IpU3HAaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PA3lIOKEHUHM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJMHAaTaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB.

11 KITACC

Tesa Bpamenus

[ToHsiTHSA: MWIMHAPUYECKAss TOBEPXHOCTb, KOHUYECKAasi IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
IIWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anMHOe pacmosiokeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpaIlecHUs Ha TUIOCKOoCTH. Pa3Béprka mumuHapa W koHyca. Cummerpus chepsl U
niapa.

O6bEéMm. OcHoBHBIE cBoOiicTBAa 00bEMOB Tenl. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TMPU3MBI, MIIMHIPA, TUPaMHUIbl U1 KoHyca. O0BEM 11apa U 1apoBOro
CErMEHTA.

KomOuHanuu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
MUJINHAP, OMHCAaHHAas OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanme mapa u cdepsl I0CKoCcThiO. [lOHATHE MHOTOTpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpalIeHUS.

[Inomaas MOBEpXHOCTH LUJIMHAPA, KOHYCA, IUIOMaab chepbl U €€ dacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJICH IOBEPXHOCTEH
nofaoOHbIx ¢uryp. IIpeoOpazoBanue momoOusi, romMmoTeTus. PelieHue 3agady Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.



[TocTtpoeHne cedyeHM MHOTOTPAHHUKOB M TENl BpAIICHUS: CECYCHUS
UUIMHApa (mapaJuiefbHO W NEPHEHIUKYJISPHO OCH), CEUEHHsS KOHyca
(mapajuieTbHbIE OCHOBAHHUIO W TPOXOSIIME YEPEe3 BEPIIUHY), CEYEHHUS IIapa,
METOJbl  TOCTPOCHHS  CEUECHHM: METOJ  CJIEJOB, METOJ  BHYTPEHHETO
MMPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TUIOCKOCTH.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bektopet B mpoctpancTBe. Omnepanuu Haja BeKTopaMH. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpssmoyronbHas
cUCTeMa KoopAuHAT B mpocTpancTBe. KoopanHatel Bektopa. PazmoxkeHnue BeKTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TpPH PEHICHUH TIE€OMETPUUYECKHUX
3azaad4.

JIBMKeHUs B IPOCTPAHCTBE

JIBixkeHus: mpocTpancTBa. OtoOpakeHus. J[BUXKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXKEHUN. BuIbl JBWXEHUN: MapajulebHBIM MEPEeHoC,
LHECHTpaJIbHAsT CUMMETPHS, 3€pKaJIbHAs CHMMETPHS, MOBOPOT BOKPYL MPSIMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPBI, OMPOCHI W JPYroe), YMEHUe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUMUCKON Ipa)kAaHCKOW MIEHTUYHOCTH, YBaXKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MAaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUUW B APYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCHUICKOTO Haponaa, chopMUPOBAaHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PEIICHHUI, PACCyKICHUH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMATHUYECKUE 3HAHHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUH U
OTIIbIXa, peryispHas (GU3NYecKass aKTUBHOCTH), (U3NMUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpYyJy, OCO3HaHHE IIEHHOCTH TPYIOJIOOUS, HWHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  NESITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ e€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MareMaTU4ecKOMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUHU IPAKTHYECKUX 33/1a4 MaTEMaTUYECKOW HAIPABICHHOCTH;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYpbl, TOHUMAHHE BIUSHUA
COIIMATIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
CpeIlbl, OCO3HAHHE TJI00AIBHOTO XapaKTepa dKOJOTHIECKUX MPOOJIeM, OPUEHTAITIS



8

HAa TIPUMCHCHHE MATeMAaTHYECKUX 3HAHWM JUIsl pemieHus 3agad B 00JacTh
OKpY’Karolel cpelibl, IJIAaHUPOBAHHE TOCTYNKOB U OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsI HAyKW U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEeUeCKOW MAesATEebHOCTH, JTaroB €&
pa3BUTHUSI W 3HAYMMOCTH JUIS PA3BUTHUS [MBUJIW3AIMH, OBJIAJECHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJISAIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NMPHU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOLUEHUH MEXAYy MOHATUAMH, (HOPMYIUPOBATH
OIIpe/ENICHUS TTOHATHH, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKALUY,
OCHOBaHUS /J1s1 000OIEHMS U CPaBHEHMSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh,  (GOpPMYyJIUpPOBaTb U  NpeoOpa3oBbIBaTh  CYKJICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOCHUSIX W YTBEPKIACHHSX, MpEiaraTh KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEYUMIL;

JenaTb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(psiMbIE ¥ OT MMPOTHUBHOTO), BEICTpaNBaTh apTyMEHTAIMIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOMpAaTh Haumboliee TOAXOMSIMUA €  y4ETOM
CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:

MCITOJIB30BaTh BOIPOCHI KAaK HCCIEN0BAaTEIbCKU WHCTPYMEHT I103HAHMS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOpPEUYHE,  MpodIIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpOBATh THUIOTE3Y, AprYMEHTHUPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJIICHHUS, TIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENBbHO (OPMYJIHPOBATH OOOOIIECHUS M BBIBOJBI MO PE3YJIbTaTaM
NPOBENEHHOTO  HAOJMIOIEHMs, UCCJEJIOBAaHMS, OLIEHHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;



IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BbIABUTAThH
MPEJINOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIAATh JIeUIUTH MHPOPMALIUY, JaHHBIX, HEOOXOTUMBIX IJIsi OTBETa Ha
BOTIPOC U JUISI PEILICHUS 3a/1a4H;

BBIOMpPATh MH(POPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIN3UPOBATH,
CHCTEMAaTH3HpPOBAaTh W HWHTEPHPETHPOBATH WH(GOPMAIHMIO PA3IMYHBIX BHUIOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpPOBaTh WHGOPMALIMIO, MPEICTaBIATh €€ B Pa3lIu4HBIX (PopMmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLICHUBATh HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEITEHO
c(hOopMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHBbIE Y4eOHbIe JeHCTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIsMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI I10 CYIIECTBY OOCYKJTaeMOI TEMBlI,
npoOJieMbl, pelraeMoi 3a7adyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha TOHUCK
pEILIeHUs, COIMOCTABIATH CBOM CYXACHUSI C CYXICHUSIMH JAPYTMX YYaCTHUKOB
Jrajora, oOHapyKUBaTh Pa3lIMuMe M CXOJICTBO TO3WIIMK, B KOPPEKTHOH (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHMUS;

MPEACTABIIATh PE3YIbTATHI PEIICHUS 3a/laud, YKCIEPUMEHTA, UCCIeIOBaHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (OopMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MpEe3eHTAIMK U OCOOCHHOCTEHN ayIUTOPUH.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIOCOO pEeleHus C
y4€TOM HMMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGpOpMaIUy.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:

BJaJE€Th HABBIKAMU  [O3HABATEJbHOM  pedrekcud Kak  OCO3HaHUs
COBEPLIAEMBIX JAEHMCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ysbTara pelieHHs
MaTEMaTHYECKOM 3a/1auH;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PELICHUU 3a]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHbIX,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATa LEIH U YCIOBUSAM, OOBICHITH IPUUHUHBI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESITEIbHOCTH, HAXOAUTh OLIMOKY,
J1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.
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CoBMecTHAasI 1eTEIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaTbHOU
paboThl TpHM pElmIeHWH YYEeOHBIX 3aJad, MNPUHUMATh 1E€JIh COBMECTHOMU
JESTSIIBHOCTH, TUTAHUPOBATh OpPTaHU3aIlMI0 COBMECTHON padOThI, paclpeieiiaTh
BUIBI PpaboOT, IOTOBapHUBATBCA, OOCYXAATh TPOIECC W pe3yNbTaT padOTHI,
000011aTh MHEHHUST HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0O0CYXaeHUsI, 0OMEH MHEHH,
«MO3TOBBIE IITYpPMBI» W WHBIC), BBHIMOJIHIATH CBOIO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UIEHAMHU KOMAaHJbI, OIICHHBATh
KaueCTBO CBOEr0 BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUIM, CPOPMYITHMPOBAHHBIM
Y9aCTHHUKAaMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIBTATDI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:
cBOOOIHO OMNEPUPOBATH OCHOBHBIMH TIOHATHUSMHU CTEPEOMETPHUH TPHU PEUICHUH
3aJ1a4y ¥ MPOBEJICHUN MAaTEMAaTUYECKUX PACCYKICHUM;
NPUMEHATh AaKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX TMPH PEIICHUU
reOMETPUYECKUX 3a/1a4;
KJIACCU(PUIIMPOBATh B3aMMHOE pACMOJOXKEHUE TPSAMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOIHO ONEpUpPOBaTh MOHATHSIMH, CBA3aHHBIMU C YIJIaMH B MPOCTPAHCTBE:
MEX1y MPSMBIMH B IPOCTPAHCTBE, MEXKAY IPSIMOM U IMJIOCKOCTHIO;
CcBOOO/IHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMHU C MHOTOTpaHHUKaMHU;
CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJIbl MHOTOIPAaHHUKOB (IIpU3Ma, MUpamMuia,
NPSIMOYTOJIbHBIN NapaJijiesienune, Kyo);
KJIaCCU(PHUIIMPOBATh MHOTOTPAaHHUKH, BEIOMpPAas OCHOBAHUS JJIsl KIIACCU(PUKALINH;
CBOOO/IHO OMEPUPOBATH MOHATHUSMHU, CBSI3aHHBIMHU C CEYCHHEM MHOTOTPAHHHKOB
MJI0CKOCTBIO;
BBINIOJIHATh TapajlyiebHOE, IEHTPAIBHOE M OPTOrOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha II0CKOCTb, BBINOJHATH U300pakeHUs GUTYp Ha TIIOCKOCTH;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB pPAa3JIMYHbBIMM METOJAMH, BBINOJIHSITD
(BBIHOCHBIE) IJIOCKUE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y;
BBIUMCIIATh IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MNHpaMUAA),
reOMETPUUYECKUX TEJI C TPUMEHEHHEM (HOpMYII;
cBOOO/IHO OIEPUPOBATh MOHATUSMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U
TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PHUTYPHI,
CBOOO/IHO ~ ONEpUPOBATH  TOHATUSMH, COOTBETCTBYIOIIMMM  BEKTOpaM MU
KOOpAMHATaM B IIPOCTPAHCTBE;
BBITOJIHATH IEHCTBUS HaJl BEKTOpaMy;
pelaTh 3a7a4u Ha JI0Ka3aTelbCTBO MATEMAaTHYECKUMX OTHOLIECHUI M HaXOXACHUE
IrE€OMETPUYECKUX BEJIMYMH, IPUMEHSSI W3BECTHbIE METOAbl IPU PEIIECHUU
MaTEMaTUYECKUX 3aa4 NOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;
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OPUMEHATH  MPOCTEMIIME  MNpPOrpaMMHBIE  CpPEACTBA U JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPeoOpa3OBbBIBATH W HMHTEPIPETUPOBATH  HUHPOpPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpEeJCTaBICHHYIO Ha YepTexax U
pHUCYHKaX;

MPUMEHSTh TOJYYEHHbIC 3HAHUSA HA TPAKTUKE: CPAaBHUBATh U AHAIM3UPOBATH
pealbHble CUTyallud, MPUMEHSITh W3YUYEHHBIC IIOHATHUS B TIPOLIECCE TOMCKA
pelieHus MaTeMaTU4eckKd CHOpMYyIUpPOBaHHOW MPOOJIEMBbI, MOJECIUPOBATH
peanbHble CUTyallud Ha SI3bIKE T€OMETPHUU, UCCIENA0BATh IOCTPOCHHBIE MOJIEIHN C
VCITOJIb30BAaHUEM T€OMETPUYECKHX MTOHATUHI U TEOPEM, allliapaTa ajireopbl, pemaTh
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJIEHUEM F€OMETPUUYECKUX BEIUYHH;
UMETh MPEACTABICHHS 00 OCHOBHBIX 3TAlax Pa3BUTHUsI F€OMETPHM KaK COCTABHOMN
4acTu (yHIAMEHTA Pa3BUTHUSL TEXHOJIOTUH.

K konity 11 kiaacca oOyyaromuiicss Hay9uTCs:
CBOOOJTHO  OMEpUPOBATh  TMOHSATUSMH, CBSI3AHHBIMU C  I[WIMHAPUYECKOM,
KOHUYECKON U chepruecKoi MOBEPXHOCTIAMHU, OOBSICHATH CIIOCOOBI MOTYUYEHUS;
ONEpUpOBaTh TMOHATHUSIMH, CBSI3AHHBIMH C TeJlaMHU BpalCHUS: IUIHMHAPOM,
KOHYCOM, c(hepoit u mapowm;
pacmo3HaBaTh Tella BpallleHus (IWJIMHIP, KOHYC, cepa U 1ap) U OOBSICHATH
CIIOCOOBI MOTYYEHUS TEN BPAICHUS;
KJIacCU(UIIMPOBATH B3aUMHOE PACIoJIOKEHUE CPephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI DJICMEHTOB MHOTOTPAHHHUKOB M TEJ BpAIICHUsS, 00BEMBI U
TJIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAIEHUS, TEOMETPUICCKUX TEIl
C MPUMEHEHHEM (POPMYIT;
CBOOOTHO OTIEPUPOBATH IMOHATHUSIMH, CBI3aHHBIMU C KOMOWHAITUSIMH TEJT BPAIICHUS
U MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BMHCAHHBIA B CPEpy W OMHCAHHBIA OKOJIO
cdepsl, chepa, BMcaHHAs B MHOTOTPAaHHUK WJIH TEJIO BPAIICHHUS,
BBIYHCIIATh COOTHONIICHHUS MEXIy IUIOMAAIMA TIOBEPXHOCTEH U 00BEMamMu
ITOJIOOHBIX TEI;
M300pakaTh M3y4daeMble (PUTYPBI, BBITIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKYy, CHHU3Y, CTPOHUTH
CCUCHMS TeJl BPAICHHUS;
W3BJICKaTh, MHTEPIPETUPOBATH W  MPEOOpa3oBbIBATH  HHPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PHUTypax, MpeACTaBICHHYIO Ha YepTexkax U
pUCYHKaX;
CBOOOTHO OTIIEPUPOBATH IMMOHATHEM BEKTOP B IMPOCTPAHCTBE;
BBITNIOJIHATH OINEpaIuy HaJl BEKTOPAMH;
3aJ1aBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOP/IUHAT;
pemaTrh TeOMETPUYECKHE 3a/Jaud Ha BBIYUCICHUE YIJIOB MEXKAY MPSMBIMU U
MJIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSTHHM OT TOYKH JI0 TUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJHO OTNEPUPOBATH MOHATUSIMH, CBI3AHHBIMU C JIBI)KEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;
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BBITMIOJHATh M300paKeHHsT MHOTOTPAHHUKOB M TeJl BPAICHUs MPU MapajieIbHOM
IIEPEHOCEe, LEHTPAIBHOM CHUMMETPUHU, 3€PKAIBHOM CUMMETPUH, IPU IMOBOPOTE
BOKpYT MPsIMOi1, TpeoOpa3oBaHus 10100,

CTPOUTb CEYECHHMsT MHOTIOTPAHHMKOB M TE€J BpAILEHUSA: CEYCHUS IWIMHIpA
(mapanjenbHO W MEPHEHAMKYJSIPHO OCH), CEYEHHMs KOHyca (MapaljiesibHbIe
OCHOBAHUIO U MPOXOJSIIME YePE3 BEPILNHY), CEUCHUS 11apa;

MCITOJIB30BaTh METOJBI IIOCTPOEHUS CEYEHUIM: METOJ CIEA0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSL, METOJ IIEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

OPUMEHATh TeOMEeTpudecKue (PaKThl IS PEIICHUsS CTEPEOMETPUYECKHX 3ajad,
MPEANOIATAIONINX HECKOJIBKO IIAaroB PEIICHUs, €CIW YCJIOBUS INPUMEHEHUS
3aJlaHbl B IBHOM U HESIBHOM (hopMe;

pemarh 3aJayd Ha JOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOLIECHHW M HAXOKJICHHE
F€OMETPUYECKUX BEJIMYMH;

IIPUMEHSTH MPOrPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PEILIECHUU CTEPEOMETPUYECKUX 3aady;

IIPUMEHATDH [OJyYCHHBbIC 3HAHUA Ha NPAKTUKE: CPABHUBATh, AHAIM3UPOBATH U
OLICHUBATH PEAIbHBIE CUTYallUH, IPUMEHATh WU3YYCHHBIC IIOHATHUS, TEOPEMBI,
CBOMCTBa B IMpollecce MOUCKA PEUICHUs MaTeMaTHYeCKU CQHOpPMYIUPOBAHHOM
npo0sieMbl, MOJEIUPOBAaTh peajbHbIE CHUTyalldd Ha S3bIKE T'€OMETpPUH,
HCCIIE0BATh IIOCTPOCHHBIE MOJIEIHN C UCIIOJIb30BAaHUEM I€OMETPUYECKUX TTOHATUN
U TEOpeM, ammapara ajireOpbl, pemarb MNPaKTUYECKUE 3a7auyd, CBA3AHHBIE C
Hax0KJICHUEM T€OMETPUUECKUX BEJINYNH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3TAlax Pa3BUTHUsI T€OMETPHM KaK COCTABHOMN
yacTu QyHIAMEHTa Pa3BUTHUSL TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N KoanuecTBO 4yacoB DJIeKTPOHHBIE
11; HaumMeHoBaHue pa3jeiioB u (uudposbie)
TeM IPOrpaMmbl Beero Konrposmaee o0pa3zoBaTebHbIE
1 padoThI pecypest
https://resh.edu.ru/
Baezenme B crepeometpiio 23 1 https://www.yaklass.ru/
BsaunmMHoe pacrionoxxeHue 6 1 https://resh.edu.ru/
IPSIMBIX B IPOCTPAHCTBE https://www.yaklass.ru/
[TapannenbHOCTb MPSIMBIX U 8 https://resh.edu.ru/
IJIOCKOCTEH B MPOCTPAHCTBE https://www.yaklass.ru/
Heprienikyssprocts https://resh.edu.ru/
MPAMBIX H ILTOCKOCTEH B 25 https://wwv.v vaidass ru/
IPOCTPaHCTBE ' ' '
https://resh.edu.ru/
¥/ TIbL H PAcCTOSHHA 16 1 https://www.yaklass.ru/
MEHOTOrDAHHIKI . 1 https://resh.edu.ru/
P https://www.yaklass.ru/
https://resh.edu.ru/
Bexropst B npoctparcrse 12 https://www.yaklass.ru/
[ToBTOpeHue, 00001IeHNE U 5 5 https://resh.edu.ru/
cHUCTEeMaTu3aIus 3HAaHUI https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB 102 6
[1O TTPOT'PAMME
11 KIIACC
KosmmuecTBO 4yacos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3aesioB U (uudposbie)
n/n TeM MPOrpaMMbI Beero Konrpoanusre o0pasoBaTeJbHbIE
padoThI pecypesi
https://resh.edu.ru/
AHanuTHuecKas reoMeTpHst 15 1 httos:/Awww. vaklass.ru/
[ToBTOpeHmEe, 0600IICHUE U 15 1 https://resh.edu.ru/
cUCTEeMaTH3aIHs 3HAHUH https://www.yaklass.ru/
. https://resh.edu.ru/
O0BEM MHOrOrpaKHHia 17 1 https://www.yaklass.ru/
o U 24 1 https://resh.edu.ru/
patit https://www.yaklass.ru/
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[Tmonaan noOBEpXHOCTH U

https://resh.edu.ru/

00BEMBI KPYTJIBIX TEI 9 https://www.yaklass.ru/
JIar— 5 https://resh.edu.ru/
https://www.yaklass.ru/
[ToBTOpenue, o6o0IIEHUE U 17 https://resh.edu.ru/
cucTeMaTtu3anus 3HaHUI https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kox
poBepsisi IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
emoro o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM M CJHEACTBHS W3 HHUX IPU pElICHUH
' reOMETPHYECKHX 3a/1a4
73 OnepupoBaTh MOHATUAMU: MAPAJUIEIBHOCTh U NMEPHEHAMKYISIPHOCTh MPSAMBIX U
' IUIOCKOCTEN
74 KnaccuumupoBarh B3aMMHOE pAacloJIOKEHHE TMPSIMBIX W IUIOCKOCTEH B
' POCTPAHCTBE
OmnepupoBaTh MOHATUAMU: ABYI'PaHHBIN Yros, I'paHd JABYTPaHHOTO yria, pedpo
7.5 JIBYTPAaHHOT'O yIJIa, JIMHEWHBIM YroyJ JBYTPaHHOrO YyIya, TpajycHas Mepa
JBYTPaHHOT'O yIJia
76 OnepupoBaTb NOHATUSIMM: MHOTOI'PDAaHHHMK, BBINYKJIBIH W HEBBITYKIIBIN
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, MIPAaBUJIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTh  OCHOBHBIE BHUJBI MHOTOTPAHHUKOB (NTUpamMuaa, TpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenumne;, Kyo)
KnaccuunupoBaTb MHOTOTpaHHUKH, BBIOMpask OCHOBAaHUS JJIs KiacCU(UKAILIUH
7.8 (BBIIYKJIBIE W HEBBITYKJIBIE MHOTOTPAHHUKH, TPAaBWIbHBIE MHOTOTPAaHHUKH,
MpsIMbIE U HAKJIOHHBIE TTPU3MBI, TTapaJlIeIIeITUTIe IbI)
7.9 OnepupoBaTh MOHATUSMH: CEKYILAs MNIOCKOCTh, CE€Y€HUE MHOTOTPAHHUKOB
710 OOBSACHITH PUHIMITEI TOCTPOCHHS CEUYSHHI MHOTOTPAHHUKOB, UCTIOIB3YsT METO.T
' CJIEIOB
CTpouth ceueHHs: MHOTOIPAaHHHUKOB METOJOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIC)
7.11 IJIOCKHE YEPTEX U U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYpP: BUI CBEPXY, COOKY,
CHU3Y
Pemate 3aaun Ha HaXOXKICHHWE T€OMETPUUYECKMX BEIWYMH IO 0oOpasnaMm WM
arOpUTMaM, NPUMEHSSI H3BECTHBIE AHAIUTUYECKHE METOJbl TPU pElICHHH
7.12 CTaHJAPTHBIX MaTEeMaTHYECKUX 3a]ad Ha BBIYUCIICHHE PACCTOSHUN MEXIy ABYMs
TOYKaMH, OT TOYKM JO MpsIMOH, OT TOYKHIO IUIOCKOCTH, MEXAy
CKPELIMBAIOIUMHUCS MPSIMBIMU
Pemate 3amaum Ha HaXOXXICHHWE T€OMETPUUYECKMX BEIWYHMH IO 00pasnaMm HWiH
7.13 aIrOpUTMaM, NIPUMEHSS HW3BECTHBIC AHAIMTUYECKUE METOJbl TPU pEIICHUU
CTaHJAPTHBIX ~MaTeMaTHMYECKUX 3a/Ja4 Ha BBIYUCICHHE YIJIOB  MEXIY
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CKPEUIMBAIOIIMMUCA IMPSIMBIMM, MEXKIAY IPSAMOM UM  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI M MJIOMIAAM TIOBEPXHOCTEH MHOTOTPaHHHUKOB (TpU3Ma,

7.14 nupamMuga) ¢ TOpUMEHEHHEM (GOpPMYJ, BBIYUCIATH COOTHOIICHHS MEXKIY
IUIOINASIMU [TOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOI'OI'PaHHUKOB
715 OmnepupoBarh MOHATUSMH: CHMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U IIOCKOCThH
' CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI
W3Bnekath, mpeoOpa3oBbIBATh W HMHTEPIPETUPOBATH  MHPOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEJCTaBICHHYIO Ha YepTeKax H
pHUCYHKaX
[IpumensaTh reomerpuueckue (GaxTbl IS PEelIEHUs CTEPEOMETPUYECKHX 3a7ad,
7.17 MIPEANOJAralOIMX HECKOJIbKO IIArOB PELICHUs, €CIA YCIOBUS IIPUMEHEHUs
3aJlaHbl B ABHOU (hopme
718 [IpumensaTs  mpocTeiliie  MporpaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 [TpuBoAMTH TpUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE M KU3HHU,
' pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[TpuMeHsTH MoTydeHHBIE 3HAHUS Ha MIPAKTHKE: aHAJIM3UPOBATh peallbHbIC
CUTYallly ¥ MIPAMEHSTh H3yYCHHBIC TIOHSATHS B MPOIECCE TIOMCKA PEIICHUS
MaTeMaTHYeCKH CPOPMYITUPOBAHHON TPOOIEMbI, MOJEIMPOBATH peaibHbIE
7.20 CUTYallMU Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh IIOCTPOEHHBIE MOJIEIH C
WCTIOJIH30BAHNEM T€OMETPUIECKUX MMOHITHN M TEOpPEM, armapara anreopel,
pelaTh MpakTUYECKUE 3a]1a4H, CBSI3aHHbIE C HAXOXKAEHUEM F€OMETPUUYECKUX
BEJIMYMH
11 KJIACC
Kon
nposepsist IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
emoro o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeiHero o01ero 00pa3oBaHus
pe3yabTara
6 I'eomerpust
OnepupoBaTh MOHATHSAMHU: [MIMHIpPUYECKass TOBEPXHOCTh, oOOpasyromue
6.1 HWINHAPUYECKOM  MOBEPXHOCTH,  IMIMHIP,  KOHMYECKass  IOBEPXHOCTb,
oOpa3yrolre KOHHYeCKOW MOBEPXHOCTH, KOHYC, cpepruyeckasi TOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpamieHus (IMIMHAP, KOHYC, cepa u map)
6.3 OOBACHATD CITOCOOBI TTOJTYUCHHSI TEJT BpaIlCHUS
6.4 KnaccuguupoBaTs B3aMMHOE PacHoiOXKeHHe Cephl U TIOCKOCTH
OmnepupoBaTh MNOHATHSMHU: I[IAPOBOW CErMEHT, OCHOBaHME CEIMEHTa, BBICOTA
6.5 CErMEHTa, IIapOBON CIIOM, OCHOBAHUE LIAPOBOIO CJIOS, BBICOTA IIAPOBOrO CIIOS,
IaPOBOM CEKTOP
6.6 Bbruuciate 00bEMBI U MIJIOMIAN TOBEPXHOCTEH TEJ BpallleHHsI, FEOMETPUUECKUX
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TEJ ¢ IPUMEHEHUEM (HopMYyIT

OnepupoBarh MOHATHSIMH: MHOTOIPDAaHHUK, BIHCAHHBIM B chepy M ONMUCAHHBIN

0.7 0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHUK UJIH TEJIO BpAILlEHUS
6.8 BbIUMCIIATE COOTHOLICHHS MEXAY IUIOMIAJSIMH TOBEPXHOCTEH U 00bEMamMu
' MO00HBIX TeJ
6.9 N300paxkaTh u3ydaeMble (PUIYpbl OT PYKH U C IPUMEHEHUEM IIPOCTHIX YEPTEKHBIX
' HUHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IIOCKME YEPTEKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX
' ¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTb CEUCHHUsI T€Jl BpaLLCHHSI
W3BnekaTh, HMHTEPIPETHPOBATH W NpeoOpa3oBbIBaTh  HHPOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEJCTABICHHYIO Ha YepTeXax H
pHUCYHKaX
[TpumensaTh reoMeTpuveckne (GaxKThl JJs PEIICHUS CTEPEOMETPUYECKHX 3aiaad,
6.12 MPEIOIarafoliiX HECKOJBKO IIaroB pEIIeHUs, €CIU YCJIOBHUS TNPUMEHEHUS
3aJaHbl B SBHOH (opme
6.13 OmnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE
6.14 BEIMONHATE NeCTBUS CIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKECHUS
' BEKTOpa Ha YHCJI0, OOBACHATH, KAKIMU CBOWCTBAMH OHH 00J1a/1af0T
6.15 [TpuMeHATH NpaBUIIO NapaieNienunea Npyu CI0KEHUN BEKTOPOB
OmnepupoBaTh MOHATUSAMH: JIEKapPTOBBl KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP,
6.16 MOJlyJb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YIroJ MEXIYy
' BEKTOpaMH,  CKaJsIpHOE€  NPOM3BEJAECHHUE  BEKTOPOB,  KOJUIMHEApHbIE U
KOMILIaHapHbIE BEKTOPHI
HaxomuTe cymMMy BEKTOPOB M TPOHM3BEICHHE BEKTOpAa HA YHCIIO, YOI MEXIY
6.17 BEKTOpaMH, CKaJIIpHOE TPOU3BEJCHHME, paCKJIabIBaTh BEKTOp IO JIBYM
HEKOJUTMHEApHBIM BEKTOpaM
6.18 3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT
6.19 Pemate mpocTeiimme reoMeTpuyeckue 3ajaud Ha INPUMEHEHHE BEKTOPHO-
' KOOPAMHATHOT'O METO/1a
Pemrate 3amaun Ha JOKa3aTeNbCTBO MAaTEMATUYECKUX OTHOIICHHH M HAXOXJICHUE
6.20 reOMEeTPUYECKUX BEIMYMH MO o0pas3liaM WK alropuTMaM, NPUMEHssSI U3BECTHBIE
METO/BI MPU PEIIEHUH CTaHIAPTHBIX MaTeMaTUYeCKHUX 3314
6.21 [IpuMenATs  mpocTeWlIe  OpPOrpaMMHBIE  CPEICTBA M DIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPUIECKHX 3a71a4
6.22 [TpuBoANTE MpUMEpPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE M KU3HHU,
' pacrio3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPUU B HICKYCCTBE
[IpuMeHATH TOTY4YEHHBIE 3HAHMA Ha IPAKTUKE: aHAIU3UPOBATH peabHbIC
CUTyallud W TPHUMEHSATh HM3y4YCHHBIC IOHITHA B IPOLIECCE IOMCKA pEHICHUs
6.23 MaTeMaTH4ecKu C(HOPMYIMPOBAHHON TMPOOIEMBbI, MOJEIUPOBATH pEaJbHBIC

CUTyallUM Ha sA3BIKE TEOMETPUHU, HCCIENAOBATh IIOCTPOCHHBIE MOJEIU C
UCIOJb30BAHUEM T'€OMETPHYECKUX TMOHATUH W TeopeM, ammapara aireOpsl,
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peiiaTh MPAKTUYCCKHUC 3ala4du, CBA3AHHBIC C HAXOXIACHUCM TI'COMCTPHYCCKUX
BCINYNH
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox
7

7.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

I'eomerpus
OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, MpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.

IToHsTHE 00 AKCHOMATHYECKOM IIOCTPOCHUHU CTECPEOMETPUU . AKCUOMBI CTCPEOMETPUU U
CIICACTBHA U3 HUX

7.2

7.3

B3anMHOe pacrionokeHne npsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TapaJIICIIbHBIC
U CKpeliuBarouecss npsmble. [lapamienbHOCTP MNpsAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE: NapajUiebHble NpPsIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
NpSMBIX, NapaJUICIbHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAINPAaBIEHHBIMU
CTOpPOHAaMH, YroJl MEXIy HpsIMbIMH B mpocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEH:
napajuiejbHble IUIOCKOCTH, CBOMCTBAa NapajielbHBIX IUIockocTei. [lpocreiimine
MPOCTPAHCTBEHHBIE (QUTYPBl Ha IUIOCKOCTH: TETpadap, KyO, Napauielenumnes,
MOCTPOEHUE CEUYECHUI

IlepneHAUKYIApPHOCTE MNPSAMOM M IUIOCKOCTH: IEPHEHIAUKYISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, MPSIMbIE NApAJIEIbHBIE U IEPIEHIUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHANKYJIIPHOCTH NMPAMON M IJIOCKOCTH, TEOPEMa O IPSIMOU NEPHEHIUKYISIPHON
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMON M IUIOCKOCTBIO, IBYI'PaHHBIN
YTOJ1, JMHEHHBIN yroa ABYTPAaHHOIO yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MJIOCKOCTH, IPOEKLUs (GUTYphI Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mockocTel. Teopema 0 TPEX NMeprneHaUuKYIIpax

7.4

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOTPAHHHUKA, BBINYKIBIE H
HEBBIITYKJIbIE MHOTOIPAaHHMKHM, pa3BEpPTKa MHOrorpaHHuka. IIpusma: nN-yrosaeHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAS TIOBEPXHOCTh Npu3Mel. [lapamienenumnen, npsMOyroibHbIA Napajienenunes u
ero csorcrea. [Iupammpa: N-yrosibHas NMUpaMuaa, I'PaHU U OCHOBAHHUE ITHPAMUJBI,
OOKOBasi M TOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHAsA M yCeuEHHas MUpaMUA.
OnemMeHTsl NOpu3Mbl WM nupamuzabl. [IpaBuibHBIE MHOTOIpDaHHUKU: ITIOHATHE
[IPaBUJILHOTO MHOIOIPAHHMKA, IIpaBUjIbHAs IpU3Ma M IPAaBWIbHAS MUPAMHUAA,
IpaBWJIbHAs TPEYrojibHasg MUPaMUa U MPaBWIbHBIN TeTpasap, KyO. Ilpeacrasnenue o
MIPaBUJIBHBIX MHOTOTPAaHHHKAaX: OKTa’Ap, MOOAEKa’ap U ukocadapyrue CedyeHus
MIPU3MBI U TUPAMUIbI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENBHO TOUKH, MPSAMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, [apauielenunenax, IMpaBUIbHbBIX
MHOI'OIPaHHHUKaX

7.6

Bbruncnenue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriasl. [lmomans
OOKOBOI TOBEPXHOCTH U MOJHON MTOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA1b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1no1mans 00KoBOI MOBEPXHOCTH U
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7.7

IIOBEPXHOCTU IPABWIBHOW IUPAMMIABI, T€OpPEMa O IUIOIIAJNA YCEYEHHOM INHUPAMHUJIBIL.
[onsarue 06 06véme. OOBEM nUpaMuIbl, IPU3MBI

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXIY ILIOMAASIMH MMOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS

I'eomerpus

6.1

6.2

6.3

6.4

[ummaapudeckas MOBEPXHOCTh, 00pa3yIOMIe MIJIUHIPHYECKONW MOBEPXHOCTH, OCh
LHWIMHIPUYECKON MOBepXHOCTH. LlunuHap: ocHoBaHHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0oOpasyromias U OcCh,
IJI0Mmaas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrolue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

Codepa u map: neHTp, paguyc, AMaMeTp, IUIomaas MOBEepXHOCTH chepbl. Bzaumuoe
pacrnoiioxkeHre cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIomans
cepsl

N300paxkeHue Te BpallleHns Ha IUIOCKOCTH. Pa3BépTka MUIMHIpa ¥ KOHYyca

6.5

6.6

6.7

KomOunHammu Ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIH OKOJIO
cdepsl, chepa, BIUCaHHAsS B MHOTOTPAHHUK, HITH TEJIO BPAIICHHS

[Tonstre 06 o6béMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO TapajuIeNienuIiesia u cieaAcTBs u3 He€. OO0BEM HMIMHApa, KOHYyca.
O06BEM mapa u wiomaas chepsl

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA IOBEPXHOCTEH,
00BbEMaMu TOT00HBIX TET

6.8

6.9

6.10

Ceuenus mmuHApa (MapalieNbHO W TEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyCa
(mapannenbHOE OCHOBAHUIO U MPOXO/sIee Yepe3 BEPILNHY), CEUeHHUs 11apa

Bexktop Ha miockoctd M B mnpocTpaHCcTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenumnena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMH

[IpsmoyronbHast cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
IIpocreiimme 3agaun B KOOpAMHATax. YTroid Mexay Bektopamu. CkalspHoe
IIPOU3BEICHUE BEKTOPOB. BpIUMCIEHUE YITIOB MEXKAY MPSIMBIMA M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO/ TP PELIEHUH T€OMETPUUYECKUX 3a7a4
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IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3SOBAHUSI

Kon
NMpoBEepPsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001ero 0opa3oBanus

Brnanenne mMeTosamu 10Ka3aTeNbCTB, AITOPUTMAMU PEIICHUS 3a/1a4; YMEHHE
(GbopMyIHpOBaTE W ONEPHPOBATH MOHATUSMH: OMNpEIENCHHE, aKCHOMa,
Teopema, CII/ICTBHE, CBOMCTBO, MpPU3HAK, IOKAa3aTEIbCTBO, PABHOCHIIbHBIC
(GOpMYIHMPOBKH; TNPUMEHATh HX; YMEHHE (OPMYIHPOBATH OOpaTHOE W
IPOTHUBOIIOJIOKHOE YTBEPXKICHHUE, NPUBOJUTH MPHUMEPHI M KOHTPIPUMEPHI,
UCIOJB30BaTh ~ METOA  MAaTeMaTW4ecKOW  WHAYKIIHH; IPOBOJTUTH
J0Ka3aTeIbHbIC PACCYXKICHHS MPU PELICHUH 3a]ad, OICHUBATh JIOTMYECKYIO
MPAaBUILHOCTH PACCYKICHUI; YMEHHE ONIEpUPOBATh MOHATHSIMHU: MHOKECTBO,
MOJIMHOXKECTBO, OIEpaly HajJ MHOXXECTBAMM; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN arnmapaT JUIsl OMHCAaHUS PEATbHBIX TPOILIECCOB U
SABJICHUM M TIpH peIIeHUuH 337ad, B TOM 4YHCIE M3 JAPYrHMX Y4eOHbIX
MPEIMETOB; YMEHHE OTIEPUPOBATH MOHATHAMU: Tpad, CBI3HBIN Tpad, AepeBo,
LIUKJI, Tpad Ha IUJIOCKOCTH; YyMEHHE 3aJaBaTb M ONMCHIBaTh TIpadbl

Pa3IMYHBIMU crIOcO0aMu; UCIIOIb30BaTh Tpadbl P PEIICHUH 3aa4

YMeHue onepupoBaTh MOHITHSIMH: HATypaJlbHOE 4YHUCIIO, [EJI0e YHCIIO,
CTEeTeHb C IIEeNbIM TMOKa3aTeleM, KOpEeHb HaTypalbHOW CTENeHH, CTENeHb C
pallMOHAJIBHBIM I1OKa3aTCJIEM, CTCIICHb C )IeﬁCTBHTeHBHLIM II0Ka3aTeJIeEM,
norapudm 4ucia, CHHYC, KOCHHYC U TAHT€HC MPOU3BOIBHOTO YUCIIA, OCTATOK
0 MOJIYJIO, PAIlMOHAILHOE YHCJIO, HPPAMOHAIBHOE YHCIO, MHOXKECTBA
HATypaJIbHBIX, LENbIX, PAIlMOHATBHBIX, JEHCTBUTEIBHBIX YHCEN; yMEHHE
HCIIOJIB30BaTh IIpU3HAKKW JOCIIMMOCTH, HauMEHbIINHN O6HIPII71 JCIIUTECIIb U
HauMeHbIllee o0IIee KpaTHOe, alropuT™M EBKIuAa mpu pemieHuu 3ajad;
3HaKOMCTBO C pa3JIMYHBIMU MO3UIMUOHHBIMU CUCTEMAMH CUHCIICHUA; YMCHUC
BBIIIOJIHSIT, BBIYUCICHUE 3HAYCHUH H Hp606paBOBaHI/ISI BBIpa)KCHI/II\/'I CcO
CTeNeHsMH U JorapudpMamu, TpeoOpa3oBaHus APOOHO-pAITMOHATBHBIX
BBIpa)KCHI/II\/'I; YMCHHC OICPpHUPOBATH TMOHATUAMHU: TOCICAOBATCIILHOCTD,
apudMeTHYeCKasi MPOTPECcChsi, TEOMETPUYECKas IPOTrpeccusi, OCCKOHEYHO

yOBIBaroIIas TreOMETPHYECKas] IIpOrpeccusi; YMEHHE 3a/1aBaTh
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MOCIIEZIOBATEILHOCTH, B TOM YHUCJIE C IMOMOIIBIO PEKYpPPEHTHBIX (OpMYIT;
YMEHUE ONEPUPOBATH TMOHITUSIMHU: KOMIUIEKCHOE YHCIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YHKCIa, MOIYJIb M apryMeHT KOMIUIEKCHOrO uucia, ¢opma
3alMCU  KOMIUIEKCHBIX YHcCeNl (FreoMeTpuuecKasi, TPUTOHOMETpUYECKas U
anrebpauyeckas); yMeTb IPOU3BOJIUTH apuPMeTHUeCKue JeHCTBUS C
KOMIUIEKCHBIMM ~ YHCJIaMHU;  TPUBOAUTH  HPUMEPHl  UCIOJIb30BAHMS
KOMIUIEKCHBIX YHCEJ; ONEpPUpOBaTh MNOHATUSIMHU: Martpuma 2X2 u 33,

OIIPCACIIUTECIIb MATPHUILIbI, I‘COMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMH: palUOHAIbHBIC, HPPALUOHAIBHBIC,
[IOKa3aTejabHble, CTENEHHbIE, JIOrapu(pMUUYECKUE, TPUTOHOMETPUUECKUE
YPAaBHEHUs M HEPABEHCTBA, UX CUCTEMBI; YMEHUE OINEPUPOBATH IMOHATUSIMHU:
TOX/IECTBO, TOXKJECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMA YPaBHEHMI M HEPABEHCTB, PABHOCUJIBLHOCTh YPABHEHM, HEPABEHCTB
U CUCTEM; YMEHME peulaTh YPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pa3sIUYHBIX IPUEMOB; pellaTb YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C
napamMeTpoM; MPUMEHSITh YPAaBHEHMs, HEpPaBEHCTBA, HX CHUCTEMBbl IJid
peleHusl MaTeMaTHYeCKUX 3a7a4 M 3a/1a4 U3 pa3iIMyHbIX oOjacTeil HaAyKu U

peanbHON KU3HU

YMenue onepupoBaTb HOHATUAMH: (QYHKIUS, YETHOCTh  (PYHKIMH,
NEPUOUYHOCTh  (PYHKIMHM, OrPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GyHKIUHM, SKCTpeMyM (YHKIMH, HauOoJiblllee U HaWMEHbIIee 3HAYCHUS
(GyHKIMHM Ha TPOMEXYTKE, HempepbiBHas (YHKIMs, acHUMITOTHI Tpaduka
(GyHKIMU, TepBas M BTOpas NPOU3BOJHAs (PYHKIMHM, T€OMETPUYECKUN U
¢usznyeckuif  CMBICT ~ TPOM3BOJHOM, TepBOOOpa3Has,  ONpeeNEHHbIHN
WHTErpaji; yMEHUWE HaxOIuUTh acCUMOTOThI Tpaduka (QYHKIHH, yMEHHE
BBIYUCIIATh POU3BOAHBIE CYMMBI, IPOM3BEIEHUS, YACTHOIO M KOMIIO3ULIUU
(dbyHKIMI, HAXOIUTh YpaBHEHUE KacaTeIbHOW K rpaduKy (QpyHKIUU; yMEHHE
HaXOJUTh IPOU3BOJHBIC 3JEMEHTApHBIX (DYHKIMIA; yMEHHE HCIIOJIb30BaTh
MPOU3BOJIHYIO JUISl HUCCIIEeIOBaHUS (DPYHKUMHA, HAXOAWUTh HauOOJbIINE U
HaUMEHbIINE 3HAaueHUs (YHKIUHA; CTPOUTh TpapuUKH MHOTOUWIEHOB C
WCIOJIb30BAHUEM  ammapara MaTEeMaTHYeCKOro — aHalu3a; IPHUMEHATH
IIPOU3BOJIHYIO Il HAXO0XK/IECHNS HauIyqIlIero pelieHns B IPUKIAIHbIX, B TOM
qycI€ COLMATBHO-DKOHOMHYECKMX U (U3MYECKUX 33Jayax; HaXOAUTh
IUIOIIAAN M O00BEMBI (PUIYp C MOMOLIBIO MHTETpaia; MPUBOJUTH MPHUMEPHI

MaTEeMaTHYeCKOro  MOJEIHUPOBAHMS C TMOMOIIbI0  JAuddepeHnanbHbIX




23

ypaBHEHUH

YMeHue onepupoBaTh HNOHATHAME: Tpapuk (yHKIUH, oOpaTHas (GyHKUUS,
KOMITO3MIMS (YHKIMH, JHHEHHAas GYHKOUS, KBaapaTtuuHas (yHKus,
paumoHanbHast (QYHKUWSA, CTerneHHas (QYHKLIUSA, TPUTOHOMETPUYECKHE
¢byHKIMHM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHM, TIOKa3aTelbHas |
aorapupmuueckas (QYHKIUHM; yMEHHE CTPOUTh TpadUKU HM3YYCHHBIX
(yHKIMHA, BBIMOJIHATH MpeoOpa3oBaHus rpaduKoB (YHKIUN, HUCIIOIH30BATh
rpaduKu JUIs U3y4SHHS TPOIIECCOB U 3aBHCUMOCTEH, IPU PEIICHUH 3aja4 U3
IpYrux y4eOHBIX TPEIMETOB W 3aJad U3 peajbHOM >KU3HU;, BBIPAKATH
(dbopmMynaMy 3aBUCHMOCTH MEXIY BEIMYMHAMH; HCIOJIB30BATh CBOHCTBA H
rpaduku (QyHKUIMH IS pelIeHWs YpaBHCHHH, HEpPAaBEHCTB W 3ajgad C
napameTpamu; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa

pCIJ_ICHI/Iﬁ ypaBHCHHﬁ, HCPAaBCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBbIE 3aJlaud pPa3HbIX THUIOB (B TOM YHCIE Ha
MPOIEHTHI, JOJIM M YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB M
yCIyT, HAJIOTHW, 3a/aud M3 OOJIaCTH YNpABJIECHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHHUsS, HEPaBEHCTBA M HX
CUCTEMBI II0 YCJIOBHUIO 3a/ayd, HCCIEN0BATh IIOJYYEHHOE pEIICHUE U
OLIEHUBAaTh  IPABJIONOAOOHOCTE  PE3YyIbTATOB;, YMEHHE MOJEIUPOBATH
peanbHbIE CUTyallUd Ha A3bIKE MATEMAaTUKH; COCTABIIATH BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U MX CHCTEMBI IO YCIOBHMIO 33Ja4H, UCCIEA0BAaTh
MOCTPOEHHbIE ~ MOAEIM  C  MWCIOJIb30BaHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apudmeThyeckoe, MeAHaHa,
HauOoJiplllee W HaMMEHbIIEE 3HAYEHUs, pa3Max, IHUCIEpCUs, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOrO0 Habopa; yMEHHE W3BJIE€KaTh, HHTEPIPETHPOBATH
uHpOpMaIMIO, MPEJCTaBICHHYI0 B TalOiMIax, Ha JAMarpammax, rpadukax,
OTPaXXAIOIIlYI0 CBOMCTBA pealbHBIX IPOLECCOB U SBIIEHUH; TMPEACTABIATh
uHbOpMAlMI0O €  TOMOUIbIO  TabmuI] M  JAMarpamMM;  HCCIE0BaTh
CTaTHUCTUYECKUE JaHHble, B TOM 4YHCIE€ C NPUMEHEHHEM TpapuiecKux
METOZIOB M 3JIEKTPOHHBIX CPEICTB; rpa)uyecku HCClIea0BaTh COBMECTHBIC

HaOJII0/IEHNUs C TIOMOIIBIO TUarpaMM pacCceuBaHUs U JIMHEHHOW perpeccuu

YMeHne onepupoBaTh MOHATUAMHE: CIyYallHBIN OIBIT M CIIy4aiiHOE COOBITHE,
BCPOATHOCTDH CJIy‘-IElﬁHOFO C06BITI/I$I; YMCHHUC BBIYUCJIATE BCPOATHOCTH C

HCIOJIb30BaHNEM TpaduYecKUX METOJI0B; IPUMEHATh (DOPMYIIBI CIIOKEHUS U
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10

YMHOXCHHUSI BEpOSTHOCTEH, (opMyiny MOIHOM BeposTHOCTH, (opmyry
Bbepuymnnu, komOunaTopHble (GakTbl U (HOPMYIBI; OLEHWBATH BEPOSATHOCTH
peaNbHBIX COOBITMH; yMEHHE OIEPHPOBATh IOHATHUSMH:  CIydaiiHas
BEJIMYMHA, PACIPENEIEHHEe BEPOSTHOCTEH, MaTeMaTH4YEeCKOEe OKUJAHMHE,
IMCHEepCHs W CTAaHMAPTHOE OTKJIOHEHHE CIIy4alHOW BETMYMHBI, (YHKIHUU
pacupeneneHuss U IUIOTHOCTH  PABHOMEPHOIO,  IIOKA3aTENIbHOTO U
HOPMAJIBHOTO pacIpe/eJICHNi; YMEHHE HMCIOIb30BaTh CBOIMCTBA M3YyYCHHBIX
pacripenieNieHuil Ui pelieHusl 3ajad; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH
OOJIBIINX YHCEN, METO/bl BBIOOPOUYHBIX HCCIECJOBAHUIA; YMEHHUE NPHBOAUTD
OpUMEPHl  TPOSIBICHUS 3aKOHa OONBIIMX YHCEN B TNPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUAX; YMEHHE OIEPUPOBATh IMOHATHUSMHU: COYCTAHHE,
NepECTaHOBKA, YMCJIO COYETAHWH, YMCIIO TEePecTaHOBOK; OMHOM HproTOHA;
yYMEHUE TPUMEHATH KOMOWHATOpHBIE (DAaKThl U PACCYXACHUS JJIS PEIICHUS
3a7a4y; OLCHMBAaTh BEPOSATHOCTH  PEAIbHBIX  COOBITHI;  COCTaBIATH

BEPOSATHOCTHYIO MOJIEIb U HUHTEPIPETUPOBATH ITOJIYYEHHBIM PE3yIbTaT

YMeHune  onepupoBaTh  MOHATUAMM:  TOYKa, M[psAMas,  IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE3O0K, JIyY, BEIMYMHA YIJIA, IUIOCKUHA YroJ, IBYTpaHHBIN
yroj, TPEXTPaHHBIA YIoJ, CKPEIIMBAIOLIMECS MpPSAMBIE, NapaIEIbHOCTh U
MEPIEHIUKYIAPHOCTD NPSMBIX M INIOCKOCTEH, YroJl MEKIY NPAMBIMH, yroJl
MEXIy NPSAMON M IIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH, PAacCTOSTHUE OT
TOYKU JI0 IUIOCKOCTH, PACCTOSHHE MEXKAY IPSAMBIMHU, PACCTOSHUE MEXKIY
IJIOCKOCTSIMHU; YMEHHE MCIIONIb30BaTh MPU PEIICHUH 33]1a4 U3y4yeHHbIE (PaKThI
U TeopeMbl IUIAaHUMETPUH; YMEHHME OLEHUBAThb pa3Mepbl OOBEKTOB
OKPYJKaOIlIET0 MHpPA; CTPOUTh MATEMATHYECKHE MOJEIH C IOMOIIBIO
FEOMETPUUECKNX TMOHATHUM W BEJIWYMH, pEelaTh CBSA3aHHBIE C HHUMU

IMPAKTUYCCKHUE 3ala4n

YMeHue onepupoBarh MOHATHSAMH: IUIOWAAb QUIYpbl, 00BEM (UTYDHI,
MHOTOT'PaHHUK, MPaBUJIbHBIA MHOTOIPAaHHHUK, CEYEHHE MHOTOIpaHHMKA, KYO,
napajuiefienunesa, mnpusMma, nupamyga, Gurypa m NOBEpXHOCTh BpalllCHUS,
LWIMHAP, KOHYC, mmap, cdepa, miomanb cdepsl, IUIOMAAb MOBEPXHOCTH
NUpPaMUAbl, TPU3MBL, KOHYCa, IMINMHApA, 00bEM Kyba, HpPSIMOYroJIbHOIO
napajuleJIenune1a, IupaMuibl, IPU3Mbl, HIMIUHAPA, KOHYCa, 11apa, pa3BépTKa
MIOBEPXHOCTH, CEYEHUs KOHyCa M LWIMHJIpA, MapajulelbHblE OCH WU
OCHOBAHHIO, CEYCHME IIapa, IUIOCKOCTh, Kacaromascs cdepsl, LWIMHIPA,

KOHyCa; YMEHHE CTpOUTh CEUYEeHHWE MHOIOTpaHHHKa, H300paxarhb
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MHOTOTPaHHUKHU, (GUTYpbl M MOBEPXHOCTH BpAIICHMS, UX CEUEHHUS, B TOM
YHClIe C IMOMOIIBI0 3JIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSTH CBOMCTBA
reoMeTpUUYeCKUXx (UTyp, CaMOCTOATEIbHO (QOPMYIUPOBATH ONpeAesICHUs
M3y4aeMbIX (UTYp, BBIJBUTATh THIIOTE3bI O CBOWCTBAX M TPU3HAKAX
reoMeTpuueckux (uryp, 0OOCHOBBIBATH HIJIM OIPOBEpPraTb HUX; yMEHHE
MPOBOANTH KJIACCUPUKALNIO (QUTYP MO Pa3IMYHBIM MPU3HAKAM, BBITOJHATH

HCO6XOI[I/IMBIC AOIIOJTHUTCIIBHBIC ITIOCTPOCHUA

11

12

YMeHue  omnepupoBaTh  MOHSTHSAMHU:  JBIDKEHHE B IPOCTPAHCTBE,
napajyiesIbHbli MEePeHOoC, CUMMETpUsi Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHWe TMOAOOMs, TOMOOHBIE (QUTYPBI; YMCHHE
pacrio3HaBaTh paBHblE M 10J00HBIE (UIYpbIl, B TOM 4YHUCIE B HPUPOAE,
HCKYCCTBE, apXUTEKTYype; HCIOJIb30BaTh I'€OMETPHYECKUE OTHOLICHUS MpPHU
pelieHNH 3aJad; HaxXxOAUTh TEOMETPUYECKHE BEIMYUHBI ([UIMHA, YTOI,
TUIOIIAb, 00BEM) MPHU PEIICHUH 33]ad U3 IPYTUX YUIEOHBIX IMPEIMETOB U U3
peanbHON KU3HH; YMEHHE BBIYUCISATH F€OMETPUYECKHE BEIMUYUHBI (JJIMHA,
yroj, IUIOm@Aab, OOBEM, IUIOIMIAAb IOBEPXHOCTH), HCIONB3YS H3YYCHHBIC
¢dbopMyiIBl W METOABI, B TOM WYHCIE: IUIOUIaJb MOBEPXHOCTU MUPAMM/IBI,
MIPU3MBI, KOHYCa, WINH/PA, IIomaas chepbl; 00bEM Kyda, MpSIMOYTOJIBHOTO
napajuieienunea, MUMpaMuabl, TpU3Mbl, LWIMHAPA, KOHYyca, IIapa; yMEHHE
HaXO/JUTh OTHOILIEHHE 0O0BEMOB MO0OHBIX QUTYP

YMeHne omnepupoBaTh IMOHATHAMHU: TPSAMOYrOJbHAs CHCTEMa KOOP/MHAT,
BEKTOp, KOOpJAWHATBHl TOYKH, KOOPJIMHATBI BEKTOpa, CyMMa BEKTODOB,
MPOU3BEJCHNE BEKTOpa Ha YHCIIO, pa3JIoKeHHWE BeKTopa 1o Oas3ucy,
CKaJIIpHOE TPOM3BEJIEHHE, BEKTOPHOE TIPOU3BEJIEHHE, Yrod MeXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM W KOOPAMHATHBINA METOX ISt

peUICHUA TCOMCTPUUCCKHUX 3a/lad U 3aaa4 APYyrux y‘Ie6HLIX nmpeaMCcTOB

13

YMmenue BBI6I/IpaTB HO,Z[XOI[HH_II/II‘/JI METOHA JIs1 pCHICHUA 3aaa4vyu; IMOHUMAaHHC
3HAYUMOCTH MATCMATUKUW B HU3YYCHUU TMPUPOJHBIX H O6II.[CCTBGHHI)IX
nponeccoB H HBJ'ICHPIﬁ; YMCHHUEC pPaCllO3HaBaTh MPOABIICHHUEC 3aKOHOB
MaT€MaTuKN B HCKYCCTBC, YMCHHUC MNPUBOAWUTH MPUMCEPbI MATCMATHYCCKUX

OTKPBITHUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAyKH
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INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucia v BEIYUCIEHUS

1.1 HarypasnbHbie u nienbie uncia. [Ipu3Haku AeTMMOCTH HENbIX YHCElT

12 Panonanbupie  uncia. OOBIKHOBCHHBIE M JICCSATHYHBIC JPOOH, IPOICHTHI,
' OCCKOHEUHBIC TICPUOTUICCKUE IPOOH

13 Apudmerndeckuii KOpEeHb HATypaJIbHOW cTereHHu. J[eHCTBUS ¢ apuMeTHISCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenb ¢ 11e7bIM MokaszareneM. CTeneHb ¢ palMoHaIbHBIM ToKa3areneM. CBoicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTE€HC 4YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapu¢m uncna. JlecSTHIHBIC U HATypaTbHbIE JOTapH(OMBI

JleficTBuTenpHBIE YHCIA. ApH(METHYECKHE ONEpalid C JeHCTBHTEILHBIMH
1.7 yucinamu. [IprOnnkEHHbIC BBIYUCIICHHSI, IPABUIa OKPYTJICHUS, PUKHU/IKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEPaBEHCTBA

21 Llenple 1 IpOOHO-paIMOHATILHBIE YPaBHEHHSI

2.2 HppanuoHansHble YpaBHEHHSI

2.3 TpuronomeTpuieckue ypaBHEHUs

2.4 [TokazarenpHbIe U TOTapUPMUIECKUE YPABHEHUSI

2.5 Llenmbie 1 TpOOHO-paAIIIOHATEHBIC HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [TokazarenbHblE U TOTapuPMUUECKHE HEPABEHCTBA

2.8 TpuroHoMeTpHUYECKHE HEPABEHCTBA

2.9 CHcTeMbl U COBOKYITHOCTH YPaBHCHUI U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuia cucteMsbl JIMHEWHBIX ypaBHEHHA. ONpeIenTeNb MaTPUIbI
3 OyHKIUYU U TpapUKu
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OynHkus, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHbIE

3 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OOnacTp ompeneneHuss W MHOXECTBO 3HaueHMH QyHkumu. Hymm ¢dyHKIum.
32 [IlpoMeXXyTKH  3HAKOMOCTOSHCTBA. IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 CrenenHass ¢yHKUMS C HaTypalbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
. rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolicTBa  (yHKIHH,
' HETIPEPBIBHBIX Ha OTPE3Ke
3.7 [TocreoBaTebHOCTH, CIIOCOOBI 3aJaHUS MTOCIIEI0BATEIbHOCTEH
3.8 Apudmerndeckas ¥ reoMeTprueckas nporpeccuu. Gopmyiia cI0XKHBIX TPOIIEHTOB
4 Hauana MmaTeMaTH4ecKoro aHajansa
4.1 [TpousBonnas Gpynkiuu. [Tpon3BoaHbIe SIEMEHTAPHBIX (HYHKINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOoblIero 1 HaMMEHbIIEro 3HaueHus: QyHKUIUU Ha
oTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoxecTBo, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnwucarenpHasi CTaTUCTHKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 [eomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesna 1 MOBEPXHOCTH BpaIIEHHUS
7.5 KoopauHatel 1 BEKTOPHI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1) Mepsnsik A.I'., Homuposckuit JI.A., TlonsikoB B.M, nion penpakiueit
[Tononbckoro B.E.; Marematuka. I'eomerpus. 10 knacc, yriryOiaeHHBIH YPOBEHb,
OO0 «<BEHTAHA I'PA®», - U3natensctBo «IIpocBemienney

2)  Mep3msak A.I'., Homuposckuii [[.A., TlonskoB B.M, mox penaxiueii
[Tononsckoro B.E.; Maremaruka. ['eomerpud. 11 knacc, yriayOneHHBI ypOBEHb,
000 «BEHTAHA T'PA®», - U3narensctBO «lIpocBemnienre»

METOAUYECKHUE MATEPUAJIBI VIS YHUTEJIA

1) Marematuka. ['eomerpusa. 10 kiacc, yriyOJeHHBIA YpPOBEHD.
Metoauueckoe nocooue, E.B. bytiko, A.I'. Mep3isk u ap.

2)  Maremaruka. ['ecomerpus. 11 kmacc, yriayOJieHHBIH — YpOBCHb.
Metonunueckoe mocodue, E.B. bymko, A.I'. Mep3msik u ap

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

Poccuiickas anexTponHas mkosa https://resh.edu.ru/

denepalbHbIF HHCTUTYT TIeIarorndeckux n3mepenui https:/fipi.ru/
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[Ipunoxenue
K paboueit mporpamme COO
yueOHOTo Kypca «I'eomeTpus» (yriyOJIeHHBINH YPOBEHB)

®opmbl yueTa pado4eid IporpaMMbl BOCIMTAHMS
B pa0o4eil mporpamMme 1o MaTeMaTuKe

PaGouas mnporpamma Bocrmutanuss MBOY «COHI Ne 21 wum. C.M.
XO0JIOMSIHCKOTO» peau3yeTcsl Yepe3 MCIMOJIb30BaHNE BOCIUTATENILHOTO MOTEHIIMANA
YPOKOB MaTeMaTHKH. DTa paboTa OCyIIECTBISETCS B CleAyomux Gopmax:

. noOyxaeHrue oOydarommxcs coONogaTh Ha YpPOKE OOIIENpPUHSTHIE
HOPMBI ~ TIOBEJICHMsI, TMpaBwia OOIIEHUS CO CTapIIUMHU  (Me1aroruyecKUMHU
pabOTHUKaMU) W  CBepCTHUKaMU  (0Oy4aroUUMUCs), NPUHIMNB  y4eOHOU
JUCIUTUIMHBI M CAMOOPTaHU3aIIH;

. NPUBJICUCHUE BHUMAHUA OOYYaIOMIMXCA K IIEHHOCTHOMY AaCHEKTy
U3y4aeMbIX Ha YpOKaxX MpeIMETOB, SBICHHH, COOBITUH dYepe3: AEMOHCTPALUIO
oOy4aroluMcsi IPUMEPOB OTBETCTBEHHOTO, TPaKJAHCKOTO MOBEACHHUS, MPOSIBICHUS
YeJIOBEKOMIOOUs M J0oOpOCepIeyHOCTH; OOpalleHe BHUMAaHUS HAa HPAaBCTBEHHBIE
aCTEeKThl HAYYHBIX OTKPBITHIA, KOTOPHIE U3YYalOTCsl B JaHHBI MOMEHT Ha ypOKe; Ha
AesiTeNiell HayKu, MOJIMTUKOB, CBSI3aHHBIX C U3y4aeMbIMU B JAHHBIH MOMEHT TEMaMH,
Ha TOT BKJIaJl, KOTOPHII OHU BHECIH B Pa3BUTHE HAIEH CTpaHbl M MUpPA, HA MOTHBBI
UX TOCTYIIKOB; WCIIOJIb30BaHWE HAa YpokKax WH(GOpMAIluH, 3aTParuBaiolIeii BaKHbIC
collMaabHbIe, HPABCTBEHHBIE, STUYECKHE BOIIPOCHL;

. MCIIOJIb30BaHNE BOCIIUTATEILHBIX BOZMOXKHOCTEH COJIEpKaHUS yueOHOTO
npenMera Jisi  (OPMUPOBAHUS y OOYYAIOUIUXCS POCCUUCKHX TPaJIUIMOHHBIX
IYXOBHO-HPABCTBEHHbIX U  COLIMOKYJIBTYPHBIX  ILIEHHOCTEH uepe3  moaodop
COOTBETCTBYIOIIMX TEKCTOB I U3yU€HUsl, MPOOJIEMHBIX CUTYalUil 11 00CYXKAEeHUs
B KJIacce;

. WHULIMUPOBAHUE  OOCYXKJCHUM, BBICKa3bIBAHUN CBOErO0  MHEHWUS,
BBIPAOOTKH CBOETO JTUYHOCTHOTO OTHOIICHUS K N3y9aeMbIM COOBITHSIM, JINIIAM;
. BKJIFOUEHHE B YPOK UIPOBBIX NPOLEAYP, KOTOPHIE TMIOMOTAKOT

NoJJIep’)KaTh MOTHBAIIMIO OOYYAIONMUXCS K TIOJYYEHUI0 3HAHWW, HaJaKHBAHUIO
MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIICHWH B KJAcce, IMOMOTAIOT YCTaHOBJICHUIO
n00poxkenaTeIbHON aTMOC(hEphl BO BPEMSIyPOKa;

. NpUMEHEHUE Ha YPOKE UHTEPAKTUBHBIX (hOPM pabOThl, CTUMYJIUPYIOITUX
MO03HABATENbHYIO0 MOTUBALIUIO O0YUYaOIIUXCS;
. NpUMEHEHHE TPYIIOBOM paboThl WM paboThl B Mapax, KOTOPbIE

CIOCOOCTBYIOT pa3BUTHIO HABBIKOB KOMAaHIHOW paOOThl M B3aUMOJEUCTBUIO C
APYTUMU 00yYarOIUMUCS;

. BBIOOP U HCIIOJIB30BAaHUE HA YPOKaxX METOJOB, METOJMK, OKa3bIBAIOLIUX
BOCIIUTATEJIbHOE BO3JCHCTBUE HAa JIMYHOCTh B COOTBETCTBUM C BOCIHTATEIbHBIM
UJEAJIOM, LIEJIBIO U 3a/1a4aMy BOCIIMTAHMS;
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. WHULAUPOBAHUE W TMOJAEPKKA HCCIECIOBATEIIbCKON JEATEIbHOCTH
IIKOJIBHUKOB B (hOpM€ BKJIIOUEHHSI B YPOK PA3IMUYHBIX HUCCIIEI0BATEIBCKUX 3aJaHUM,
YTO JaeT BO3MOXHOCTb OOYYaIOMIMMCS MPUOOPECTH HABBIKM CaMOCTOATEIHLHOTO
pEIICHUs] TEOPETHUUECKON MPOOIeMbl, TEHEPUPOBAHUS U O(DOPMIICHUS COOCTBEHHBIX
TUNOTE3, YBAKUTEIBHOIO OTHOUICHUS K YY>KUM HJESM, MyOJIMYHOTO BBICTYIUICHHUS,
apryMEHTUPOBAHUS U OTCTAaUBAHUsI CBOEU TOUKHU 3PEHUS;

YCTaHOBJICHUE YBAKUTEIBHBIX, TOBEPHUTEIHHBIX, HE(POPMaTHHBIX OTHOIICHUN

MEXy YUYUTEJIeM U yUYEHUKaMH, CO3[JaHHE Ha ypOKaxX SMOILMOHAIBEHO-KOM(OPTHOI
Cpelbl.
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