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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHpYEMOE  MpU  H3YYEHUU
OOy4YarOIIMMUCS TTOHSITUIHBIX OCHOB T'€OMETPHUHU, TIPHU JT0KA3aTeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO LMKJIA, B YaCTHOCTH
buznyeckux 3aaay.

[ens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaEéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHUe  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETPUM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHHE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BOKHEUIINX MATEeMATHYECKMX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaXx M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPaHHUKM M Te€ja BpaLIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH AaKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME TMOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEICHUHU PACCYKICHUN;

¢bopMUpOBaHHE yYMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
peleHusi, yMeHus: UX MPUMEHSATh, MPOBOAUTH JOKa3aTelIbHbIE PACCYXKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMUpOBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (DYHKITMOHATIEHONH TPAMOTHOCTH, PEJICBAHTHOW TECOMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpPKATEIbHBIM JUHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep>KaTeNIbHbIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, pacHpeeIEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIFOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ycnmoBus i auddepeHumnanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOeCneuuTh yriayOJaeHHoe
M3Y4YeHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMmera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoautcs 204 uaca: ¢ 10 knacce — 102 uaca (3 uaca 6 neoenio), 6 11 knacce —
102 yaca (3 uaca 6 neoero).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOIINECH,
NapajuleNIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromumxcs
npsAMBIX. [lapamiebHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLICIBHOCTD TPEX NPIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockocth. [lapamienbHO€ W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B mapajyiesibHON MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajuleibHbIC
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIEC MApAJLICIAbHBIE W IIEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUIrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukOB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasi U TOJHAs MOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune];] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nupamuaa,
npaBwibHas W yced€HHass nupamuibl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, Kyo0. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOJIEKa’Ip U UKOCAdP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPAMUIbI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuieenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIbHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOI'O
BEKTOpAa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXE€HHUE BEKTOpa Ha
yucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pa3joKEHUH BEKTOpa MO TPEM
HEKOMILUIaHApHbIM  BekTOopaM. I[IpsMoyrosibHass cucTeMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHA: IWIMHIPUYECKAsT IOBEPXHOCTb, KOHWYECKas IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTeld. Tena BpalieHUs:
UMIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpalleHus] Ha TJIOCKOCTH. Pa3BépTka nmuimHapa u koHyca. Cummetpus cepsl u
niapa.

O6béM. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW MpPU3MBbI, HWIMHIPA, TUpaMHUIbl U KoHyca. O0BbEM I1apa U 1M1apoBOro
CErMEHTA.

KomOunanuu Ten BpaimieHuss ¥ MHOTOrpaHHukoB. [lpusma, BmucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwuHapa. llepeceuenune cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHMKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, IUIOMAAbh chepsl U e€ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPALLIEHUS: CEUEHUS UWJIAHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
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 JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsE CUMMETpPHS, 3€pKAJIbHASA CHUMMETPHS, IMOBOPOT BOKPYT MPSAMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA 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 (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro ofmiecTBa (BbIOOpBI, ONPOCHI U JAPYroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY W HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTHUYECKOTO ITOBEJIECHMS, CBA3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs DCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0e301acHoro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCUOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieil npodeccuu U peaan30BbIBATh COOCTBEHHBbIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTP K  MaTeMaTHMYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, IIOHHUMAaHHUE BJIUSHUS
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 cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW IesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM Kak CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBJIATH M XApPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYMN;

JleNIaTh BBIBOABI C UCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh aPIyMEHTAIMIO, TPUBOJUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 penieHus ydyeOHOW 3amayd  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOTO 00BEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXkKe BbIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeMsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IOSCHEHUS 0 XOAY PELICHUS 3a7auH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiMdMe M CXOJCTBO MO3ULHMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIE Y4eOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pEIIeHUs
MaTeMaTU4YECKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILIECTBA KOMaHJAHOW W WHAWBUyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JlIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yapTaT paldoThl,
000011aTh MHECHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboTel (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» W HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH MOHSATUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOWUTH CEYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBINOJHSIThH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUHU
Qurypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKMX OTHOIIEHUH U
HAXOXKJCHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHANIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh MU3yYECHHbIEC MOHATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  CcHOopMyIMpOBaHHON
npo0sieMbl, MOJEINPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MpakTUYECKUEe 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOIYYECHUS TEJ BPAIICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacIoioKeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHUS,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMU C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTIOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IpeACcTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JICKaPTOBOW CUCTEME KOOPJIUHAT;
pelarb reOMETPUYECKHE 3a/1a4l HA BBIYMCIIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalICHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliiebHbIe
OCHOBAHMIO M MPOXOSLIUE YePE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PAKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MpPOOJIEMBI,  MOJIECIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEI0BAaTh IOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HanmeHnoBaHue pa3aeioB U TeM Koamrectso gacon JuiekTpoHHbIE (UG POBbIE)
n/n NMPOrpamMMbI Bcero Kontpoanueie  Tpaxruueckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bubmuorexa [JOK
! Baenenue s crepeomerpuro 23 ! https://m.edSO(]fru/ 1c209e37
) BzaumHoe pacrnonoxxeHue npsiMbix B 6 1 bubmuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B g bubnuorexa [HOK
MIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [lepnieHIUKYISIPHOCTD MPSMBIX U )5 bubnuoreka [JOK
IJTOCKOCTEM B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
5 VYTIBl U paccTOSHUS 16 1 Etifsj?/ljr?feecll(:)grou}f0209e37
bubnmnoreka [JOK
6 MrororparHKi1 ! ! https://m.edsoclfru/ 1c209e37
7 BexkTops! B mpocTpaHCcTBE 12 bubmorexa
ITOKhttps://m.edsoo.ru/1¢209e37
g [ToBTOpEeHUe, 06001IeHNE 1 5 ) bu6nuoreka [IOK
CHCTEMATHU3aINUs 3HAHUI https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
I AHAIUTHYECKA [COMETPH 15 I https://m.edsoo.ru/1¢209e37
) [ToBTOpenue, 0600mIEHNE 1 15 | bubmmoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
é 1 1
3 O6nEM MHOTOrpanHHia 7 https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
4 Tena ppaierus 24 ! https://m.edsoo.ru/1¢209e37
5 [Tnomaay moBepxXHOCTU U OOBEMBI 9 | bubnnoreka [JOK
KPYTJIBIX TEII https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
1
6 JlBrienis > https://m.edsoo.ru/1¢209e37
7 [ToBTOpenue, 0600IIEHNE U 17 5 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos
Ne DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
OcHoBHbIe NpaBuiia H300pakeHUs Ha
bubmuorexa [JOK
1 PHUCYHKE MJIOCKOCTH, MapalieIbHbIX 1
https://m.edsoo.ru/aecc77cd
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTHS cTepeoMeTpHr: TOUKa, psmas,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
bubnnoreka IIOK
2 MpaBUJIa U300paKEHHs Ha PUCYHKE 1
https://m.edsoo.ru/aecc77cd
IJIOCKOCTH, MapaJIIEIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[TonsTHs: nepecekaronmecs MIOCKOCTH,
3 MepeceKaroIrecs npsimasi ¥ II0CKOCTb; 1 brbmmorexa [TOK
P P ’ https://m.edsoo.ru/2d8a9¢99
MOJIYITPOCTPAHCTBO
[TonsTHs: mepecekaronuecs MIOCKOCTH,
4 MepeCceKArOIINECs MpsiMasi ¥ TII0CKOCTh; 1 bubmorexa HOK
’ https://m.edsoo.ru/db685¢73
MOJIYIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE
5 ocTeil OCTDAHCTES b 1 bubmmorexa [JOK
MIPOCTEHIIINX TIPOCTPAHCTBEHHBIX (PUT
P pocTp M https://m.edsoo.ru/a63959ed
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHuKH, U300paKeHUE
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIC | bu6muoreka [JOK

CIICACTBHUA U3 HUX

https://m.edsoo.ru/Occ5céfe
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11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TJIOCKOCTEH

N300pakeHne ceueHuil mupaMusl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CCYCHHN
pa3HBIMU IIBETaMHU

N300pakeHune ceueHuil nupamMusl, Kyoa
U IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pedpa. M3o0OpakeHne nepecedeHus
IIOJIyYE€HHBIX IUIOCKOCTEH.
PackpammBanne nocTpOeHHBIX CEYEHUN
pa3HbIMM LIBETaMU

N300pakeHune ceueHuil nmupamMusl, Kyoa
U IPU3MBI, KOTOPBIE IPOXOAT YEPE3 UX
pebpa. N3o0pakeHne nepecedeHus
MTOJIYYEHHBIX MJIOCKOCTEM.
PackpammBanne nocTpOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

N300paxkeHne ceyeHuit mupamMuibl, Kyoa
Y TIPU3MBbI, KOTOPBIE IPOXOJIAT YEPE3 UX
pé6pa. NzobOpakeHune nepeceueHust
MOJYYEHHBIX MIOCKOCTEH.
PackpaivBanye mocTpOEHHBIX CEYEHUI

bu6nmoreka [IOK
https://m.edsoo.ru/239c¢8cb4

bu6nuoreka [JOK
https://m.edsoo.ru/258fc245
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Pa3sHbIMH LBETAMU

Meton ciieioB ISl IOCTPOEHUS CEUEHU I

15

16

17

18

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHn NpsIMbIX U
MIOCKOCTEH

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CBoiicTBa nepeceuyeHuid MpsIMbIX U
IIOCKOCTEH

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUSA

[TocTpoenue ceveHuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEXKEH U 3aIHCh II1aroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLHMOHANIBHBIX oTpe3kax. [Tonodue
TPEYroJbHUKOB

22

IToBropenue mianumerpun: Teopema




23

Memnemnasa. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
IJITAHUMETPUHU U CTEPEOMETPUH

Kontposbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosnokeHue npsmbIx B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haku ckpenBaromumxcs
npsMbix. [lapaniensHble psMbIe B
IIPOCTPAHCTBE

bubnnoreka IIOK
https://m.edsoo.ru/1a2520f6

25

26

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH TIPSIMOM MapajuiebHON
JTAHHOW MPSIMOM, IPOXOAAIIEH Yepe3
TOYKY IPOCTPAHCTBA U HE JIexKaulel Ha
JaHHOM npsAMoi. JlemMma o nepeceyeHuu
MapajuieIbHbIX MPSAMBIX TNIOCKOCTBIO
[TapannensHOCTH TpexX NpsAMbIX. Teopema

0 TpEX MapajuleIbHbIX NpsAMBIX. Teopema
0 CKpELIMBAOLINXCS MPSIMBIX

bubmmoreka [IOK
https://m.edsoo.ru/93ad36b3

27

[TapannenpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlIeIbHOTO
npoektupoBanus. 1300pakeHue pa3HbIX
¢buryp B mapainenbHON TPOEKIUN

28

[enTpanbsHas npoekuus. YToui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEXY NPSIMbIMU

29

3amayn Ha NOKA3aTEILCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM MPSMBIX B TPOCTPAHCTBE




30

[ToHsiTHSA: MapanaeaIbHOCTh NPSIMOM 1
IJIOCKOCTH B npocTpaHcTBe. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napamuienbHOCTU IPSIMOH U
IJIOCKOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/ee1d19b9

31

32

33

34

I'eomerpuueckue 3a/1aun Ha BHIYHUCIICHUE
U JI0Ka3aTeNIbCTBO, CBS3aHHBIC C
NapajuIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASIIETO
yepe3 JAHHYIO NPSIMYIO0 Ha YepPTEexXe U
MapaJyIEIbHOIO IPYrou npsimoit. Pacuér
OTHOIIEHUI

HapaJ'IJ'IeJ'ILHaH mpoeKuusd, MIpUMCHCHUC
IJI1 TIOCTPOCHU A Ce4YeHH I KY6a u
HapaJureJCuIieaa. CaoiicTBa
napajjiejcnvicaa U Mpru3mMbIl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiieJIbHOCTH ABYX IIOCKOCTEM

bubmmoteka [IOK
https://m.edsoo.ru/2e18f255

35

Teopema 0 mapajieIbHOCTH U
C€ANHCTBEHHOCTH IIJIOCKOCTH, HpOXO}ISIHIGfI
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBolicTBa napajuieNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIPY IEPECEUECHNH JIBYX MMAPaJUICIIbHBIX
IJIOCKOCTEMN TPEThEU

but6mmoreka [IOK
https://m.edsoo.ru/e504d656

37

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSAMBIX,




38

3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IJIOCKOCTSIMU; O [IEPECEUEHUH NIPSAMOI ©
JBYMsI TapaJIJIEIbHBIMU IJIOCKOCTSMHU

[ToBTopenue: Teopema I[udaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienuneaa

Brruucnenue aiuH OTPEC3KOB B KY6C u
IpAMOYT'OJIbHOM IIapaJUICJICTIMIICIC

bubmuorexa [JOK
https://m.edsoo.ru/4a28dc02

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

https://m.edsoo.ru/b19f6as5d

43

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IIJIOCKOCTH

https://m.edsoo.ru/f85bfc46

44

Teopema o CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
4yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHANKYISIPHON K TNIOCKOCTH

https://m.edsoo.ru/635¢5087

45

46

[InmockocT U nepreHINKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

47

[lepniennuKynsp U HAKJIOHHAS.

https://m.edsoo.ru/33¢c477d3




[TocTpoenue neprneHauKysapa u3 TOUKU
Ha MPSMYIO
[lepnienuKynsp U HAKJIOHHAS.

48 [TocTpoenue nepneHauKyIsipa u3 TOUKU https://m.edsoo.ru/66fefadd
Ha IPSIMYIO

49 Teopema o TpEx meprien Ky pax https://m.edsoo.ru/e4972cdc
(mpsimast u oOpaTHast)

50 Teopema 0 TpEx nepreH Ky Ipax https://m.edsoo.ru/52188a7d
(mpsimast 1 oOpaTHast)

51 ¥/TO MEX 1Y CKPEIIMBAIONIMICA https://m.edsoo.ru/2935a9a0
MPSIMBIMU
[Tonck nmeprneHANKYISIPHBIX MPSIMBIX C

52 ITOMOUIBIO NEPIIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyoa, Ipu3Msl,

54 MPAaBUIBHON MUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 IIPaBWJIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEIBbHO MockocTu. [lnockocTtu
CUMMETpPU B MHOTOTpaHHHKaX

5 [Tpu3HaK neprneHAuKYIIPHOCTH MPSIMOH U

/ IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU
53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

paCCTOHHI/Iﬁ OT TOYKH JO IIJTIOCKOCTH




59

60

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
PAcCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

CriocoObl ONyCTUTh NEPIIECHANKYISAPHIL:

CUMMETpHUS, CABUT TOYKHU IO
NapajieIbHON MPAMOM

61

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

62

63

64

65

Kontponbnas padota "B3zaumuoe
PacIOIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: Yroa MEeXAy IPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yron MexXay
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/ILIGCKI/Ie METOAbI BBIYUCICHUA

yriia MExKAy NpsAMbBIMHA B MHOT'OT'PAHHUKAX

https://m.edsoo.ru/6b61b2b4

66

67

68

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOTO yIiia

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISPHBIX
IJIOCKOCTEN

[Ipu3Hak nepnesauKyJIspHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[IEpECEUYCHUS ABYX IUIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

https://m.edsoo.ru/5fa0b3ce

https://m.edsoo.ru/ec3e2da3

https://m.edsoo.ru/ed9e2a8e




69

70

[IpssMOyTONBHBIN MMapajuIeIenuIe; Kyo;
WU3MEPEHHUS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuiesenunea

TeopeMa 0 AuaroHajau mnmpsaMOyroJIbHOro
napajjieacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpuuecKke U MPUKIaIHbIC
3aJ1a4d, CBS3aHHBIC CO B3AMMHBIM
PacIIOJIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

73

74

75

[ToBTOpEHME: CKPEIIMBAIOIINECS MPSMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTaHAPTHBIX
MHOT'OTPaHHUKAX

[Tapa napaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIINXCS MPSMBIX, PACCTOSTHUE
MEXKy CKPEIIUBAOIIUMUCS NPSIMBIMHU B
MIPOCTBIX CUTYaLHsIX

PaccrosiHME OT TOYKH 10 INIOCKOCTH,
paccTostHue OT NPSAMOU 10 IIIOCKOCTH
Beruncnenue paccTosHUA MEXKIY

CKpCHIUBAOIMHUMUCS ITPAMBIMHU C
IIOMOIIBIO HepHeHﬂHKynﬂpHOﬁ INJIOCKOCTH

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yria

77

78

DneMeHTHI ChePUIEeCKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

KonrtponsHas padora "Yrisl u
paccrosiHus"




Cucremaru3zanus 3HaHuK "MHOTOrpaHHUK

7 U €ro 3JeMEHTHI"
20 [Tupamupa. Buael nupamun. [paBunbHas bubnmoreka [JOK
nupamuaa https://m.edsoo.ru/fblcd0as
31 [Ipusma. IIpssmast u HaAKJIOHHAS IPU3MBIL. bubnuoteka
IIpaBunbHas npusma L OKhttps://m.edsoo.ru/b4ad63ad
2 [Ipsmoit napamienenunes, bubnmnoreka [HOK
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo https://m.edsoo.ru/8a7be683
23 Brinmykuible MHOTOrpaHHUKH. Teopema
Diinepa
Brinyxkiible MHOTOrpanHuku. Teopema
84 Olinepa. [IpaBunbpHbIe U NONYNIpaBUIbHBIE
MHOTOT'paHHUKU
85 KonrtpomnbHas pabora "MHororpaHHUKH"
26 ITonsiTHE BEKTOpA Ha IJIOCKOCTH U B bubnmnorexka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
bubnmnorexka [HOK
87 CyMMa BEKTOPOR https://m.edsoll.ru/23f4f089
88 Pa3HocTh BekTOpOB
89 [IpaBuno napamnenenumnena
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 bubamorexa LOK
https://m.edsoo.ru/dee379¢eb
Pa &
https://m.edsoo.ru/a28fd74e
IJIOCKOCTH
92 CkansipHO€ TIpOM3BEICHNE
93 Boruucnenue yria Mex1y BEKTOpamMu B bubnmoreka [JOK

IIPOCTPAHCTBE

https://m.edsoo.ru/725effc4




94 [Ipocreiimune 3aga4n ¢ BEKTOpaMU 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimune 3aga4n ¢ BEKTOpaMU 1
97 [Ipocreiimune 3aga4n ¢ BEKTOpaMu 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHU| 1
99 O0600611eHre U cucTeMaTu3alus 3HaHUN 1
100 HToroBast KOHTpOJIbHAS paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O0o001IeHNEe U CHCTeMAaTH3alNs 3HAHUN 1
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
uudposeie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [ToBTOpenue tems! "KoopauHaTsl BeKTOpa |
Ha TJIOCKOCTH U B MMPOCTpaHCTBE"
) [ToBTOpenue Temsl "CkansgpHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bpruncienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, |
MIPOXO/ISIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE IIIOCKOCTH, HOPMAJb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE IJIOCKOCTH, HOPMaJb, |
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
7 BektopHoe npousBenenmne 1
JInHeHbIE HEPAaBEHCTBA, TUHEUHOE
8 ’ 1
IporpaMMHUpPOBaHUE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWMHOE 1
IporpaMMHUpPOBaHUE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEXIy MPSMBIMHA B MHOTOTpaHHUKaX
11 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXY IJIOCKOCTSIMUA B MHOTOTpaHHUKAX
12 dopmyiia pacCTOSIHUA OT TOUYKH 10 1




IIJIOCKOCTH B KOOpJAHWHATax

Haxonenue paccTossHUM OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KoHnTtposbHas padota "AHamuTuyeckas
reomerpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MepeCceueHUs MPSMbIX U
IJIOCKOCTEMN

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napajjielbHble CEYEHUs

20 [TapannenbHble NpsIMbIE U TIOCKOCTH:
pacu€T OTHOLIECHUI

)1 [TapannensHbIe MPsIMbIE U TUIOCKOCTH: YTJIIbI
MEXy CKPEIUBAIOIUMUCS TPSIMBIMU
[TepnenauKyIsipHBIE TPSIMBIE U TNTOCKOCTH:

” CTaHJapTHHIC TIAPhI IEPIIEHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUU
MHOTOTPaHHUKOB

3 [TepnenauKyIsipHBIE TPSIMBIE U TNTIOCKOCTH:
TeopeMa O TPeX MepIeHIUKYIsIpax

24 [lepnienquKynsipHBIE IPSMBIE U TJIOCKOCTHU:
BBIUMCJICHUS JTUH B MHOTOI'paHHUKAX

25 [ToBTOpEHME: MO MHOIOYTOJIBHUKOB,




26

bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
noao0us

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
nmonoous

27

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIbHUKOB,
(bopMYITBI TSI TIOMAACH, COOOPAKEHUS
nmonoous

28

29

30

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 1O 100Ust
[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUTOINAAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100ust

Konrponsnas pabora "[ToBropenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOIOIPaHHUKOB'

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenumneaa

32

33

34

3anaun 00 yaABOGHUHU Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIUH yIia
CrepeoMeTpruecKUe 3aa41, CBI3aHHBIE C
00BEMOM MIPSAMOYTOJIBHOTO
napasuieNienumne1a

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C

BBIYUCIICHHEM 00BEMaA npsAMOYT'OJIbHOT'O
napajejiecnmiicaa

35

O0BEM TIPSIMON TPU3MBI

36

CrepeoMeTpHUECKUE 3aJa4l, CBA3aHHBIE C




BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

[IpuxiagHblie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM

37 MPSMON MPU3MBI
Brraucnenue 06EMOB Tell C TOMOIIBIO

38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpenenéHHoro uuterpaiga. Oobém
MU PAMHU/TBI

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

41 dopmyna o0béMa nupamuael. OTHOIICHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

4 CrepeomeTpuuecKue 3a/1auu, CBI3aHHBIE C
00BEMaMH HAKIIOHHOW MPU3MBI

43 CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIE C
00BEMamMH TUpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsI3aHHbBIE C 00BLEMOM HAaKJIOHHOM
MPU3MBI

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

46 [Ipumenenne 06EMOB. Brruncnenue
PacCTOSIHUS A0 MIOCKOCTH

47 Kontponbnas pabora "O06bEM
MHOTOrpaHHHUKa"

43 [{unuaapuyeckas MOBEPXHOCTb,

00pa3yromue MUIHHIPUIECKOM




IMOBEPXHOCTHU

Munmusap. [psamoi KpyroBon HUIUHAP.

¥ [Tnomane MOBEPXHOCTH LMIMHIPA

50 Konunueckast moBepxHOCTh, 00pa3yromiye
KOHHYECKO noBepxHocTu. Konyc

51 Ceuenne KoHyca IJIOCKOCTHIO,
napauieTbHON MJI0CKOCTH OCHOBAHUS

57 VYceuénHnblil koHyc. M300paskeHne KOHYCOB
U yCEYEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa
CrepeomeTpruecKue 3aa4u Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYyCa
CrepeomeTpryuecKue 3aa4u Ha

56 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MMOCTPOEHUEM CEUCHUIM HWJINHIPA, KOHYCa

57 [IpuknanHbie 3a1a4u, CBsI3aHHBIE C
ITUTHHIPOM

58 [IpuknanHble 3a1a4u, CBsI3aHHBIC C
[UTHHIPOM

59 Cdepa u map
[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u
n300pakeHHe mapa

61 [Tepeceuenue cdepsl u mapa ¢ MIOCKOCTHIO.




Kacanwue miapa u cdepsl miockoctbro. Bun n
n300paKeHue mapa

VYpasuenue chepsl. [Lmomans cdepsl u e€

62 .
yactel

63 Cummerpus chepsl 1 mapa
CrepeomeTpHUuecKue 3a/1aun Ha

64 JI0Ka3aTeIbCTBO U BBIUUCIICHHUE, CBSI3aHHbIC
co chepoii 1 apom, TOCTPOCHUEM UX
CEYEHUH TUIOCKOCTHIO
CrepeomeTpHuyecKue 3a/1aun Ha

65 JI0Ka3aTeIbCTBO U BBIUUCIICHHUE, CBSI3aHHbIC
co cdepoii u mapom, NOCTPOSHUEM UX
CEYEHUH TUIOCKOCTHIO

66 [Tpuknaanble 3a7auu, CBA3aHHbIE CO Cepoit
U ILIapoM
[ToBTOpEHUE: OKPYKHOCTH Ha MJIOCKOCTH,

67 BBIUMCJIEHUSI B OKPY>KHOCTH, CTaH/IapTHBIE
mogoous

68 Paznuunble KOMOMHAIMY TEJ BpaIleHus U
MHOTOTPaHHUKOB

69 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

71 KonTtponbHas padora "Tena 1 moBepXHOCTH
BpaieHus"

7 O0béMm unuHIpa. Teopema 06 00bEMe

MpAMOro HUJInHApa




73

74

Brruncnenre 06bEMOB Tell ¢ TOMOILBIO
onpeaenéuHoro uarerpaia. O0bpEM KoHyca

[Tnomaau 6OKOBOM M MOJTHON MTOBEPXHOCTH
KOHYyca

75

76

7

78

79

80

CrepeoMeTpUUeCKUE 3aJa4l, CBA3aHHBIE C
BBIUMCIICHHEM 00BEMOB IMIIMHPA, KOHYCa

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 1
TJIOIA U TTIOBEPXHOCTEHN Ten"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHueCcKUe 3a]a41, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB 111apa, MApPOBOTO
CerMEHTa U IMAapOBOr0 CEKTOpa

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
wiomaabio chepsl. COOTHOIIECHHS MEXKTY
IUIOINAASIMU TTOBEpXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

[TonoGHBIE TETa B IPOCTPAHCTBE.
H3meHnenue o0bEMa npu moJ00uu.
CrepeoMeTpHuEeCKHEe 3a]1a4H, CBSI3aHHbIE C
BBIUMCIICHHEM 00BEMOB TEl U IUIOMIACH
MTOBEPXHOCTEN

KonTtponsHas padora "[1nomaau
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Tel"

81

JIBrmxenwust mpoctpancTBa. OTOOpaKeHUS.
JBmwxeHus u paBeHCTBO (huryp. OOmue
CBOMCTBA JIBW)XCHUU




82

83

Buapl nBrkeHuUiA: mapajuiebHbIA EPEHOC,
LEHTpaJIbHasi CHMMETpPHS, 3epKaJIbHAS
CUMMETpHUs1, TOBOPOT BOKPYT MPSAMOi

[IpeoOpazoBanms nomoowus. [Ipsmas u chepa
Ditnepa

84

reOMeTpI/I‘-IeCKI/Ie 3aa4yu Ha IPUMCHCHUC
JABUXXCHUA

85

86

87

88

KonTponpHas padora "BekTops! B
npocTtpaHcTae"

O6o6matomee nmoBropeHue 11 moHsITHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucrtemaTtusanus 3Hanuii: "llapamienbHoCTh
MPSIMBIX U TIJIOCKOCTEH B MpocTpaHCcTBe"

Ob6o6uaroree noropenue 11 nmoHsATHit U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii u
MeTOJ0B Kypca reomerpun 10-11 knaccos,
CUCTeMaTH3alys 3HaHui: "BeKkTopsl B
npocTpaHcTse”

&9

O6o06matomee moBTopenue 11 moHsTHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremaTtusaius 3Hanuii: "O0beM
MHOTOTrpaHHHKa"

90

O6o06matomee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reometpun 10—11 knaccos,
cucremarusanus 3gaguii: "O0beM




91

MHOTOTpaHHUKA"

Ob6o6maromee noropenue 11 noHsATH 1
MeToJ10B Kypca reometpun 10—11 knaccos,
cucrteMarusanys 3Hagui: "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

92

Ob6o6maromee nosropenue 11 noHsATHH 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucreMarusanus 3gaguii: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

93
94

Wrorosas koHTpoJibHAsA paboTa

HtoroBast KOHTpoJIbHAs paboTa

95

[ToBTOpEeHUe, 0600IIEHNE ¥ CHCTEMATH3AIUS
3HAHUH

96

97

98

Hcropus pa3BUTHUS CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPEMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

99

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN




Hcropus pa3BUTUA CTEPEOMETPUH KaK
101 HAyKU U €€ poiib B PA3BUTHHU COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
102 HayKH U €€ pOJib B pa3BUTUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yJbTara
7 I'eomeTpus
7.1 OrnepupoBaTh NOHATHAMU: TOUKA, IPAMAs], INIOCKOCTh
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELIECHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MNOHATHAMHU: NApPAUIENBHOCTh U NEPHEHIUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEHN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJi, TpaHU JABYI'PAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN Yros JBYTpaHHOIO yIiia, IpajycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BBITYKJIbII W HEBBIMYKJIbIN
' MHOT'OIPAaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, TPaBUIIbHBIM MHOTOTPAaHHUK
77 Pacnio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpamMuaa, MpU3MA,
’ IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BbBIOMpas ~ OCHOBaHUSA s
7.8 KJIacCU(UKaUHU (BBITYKJIbIE U HEBBIMYKJIbIE MHOIOTPAHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHBIE PU3MBI, NTapalieIenuIeabl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB
710 OOBSICHIATh NPUHIUIBI IOCTPOCHUSI CEUEHUN MHOTOIPAaHHUKOB, UCIIOJIb3YS
' METOJI CIIe/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJHATh
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/| CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHHWE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU
7.12 pEUICHNH  CTaHJAPTHBIX MATEMATHYECKWX 3aJa4 Ha  BBIYMCIICHUE
paccTosHUN MEXIy JABYMS TOYKAaMH, OT TOYKH [0 MPSIMOW, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TPSIMBIMU
Pemate 3aaun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasnam
713 WIM alrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU

pPELIEHUN CTAaHJAPTHBIX MAaTEMaTHYECKMX 3a7a4 Ha BBIYKMCICHHE YIJIOB
MEXIY CKPEIIMBAIOIIUMUCA NPSAMBIMH, MEXIY NPSIMOM M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMpa) ¢ NMpUMEHEHUEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsl B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpBI
W3Bnekarb, mnpeoOpa3oBbIBATh W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (Urypax, MpeICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reoMeTpudeckue (akKThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a1a4, MPEIINONAralliuX HECKOJIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
NPUMEHEHHS 33J]aHbl B IBHOH (opme
718 [TpumensaTh mpocTediine MNpOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KU3HH, PAcllO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJM3UPOBATH peallbHBbIC
CUTYalluH ¥ MPUMEHATh U3YYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKu C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TEopeM, ammnapara aireopsl,
pewiatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
reOMETPUUYECKUX BEIUYNH
11 KIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3YAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus
pe3yJabTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHUYECKass MOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pa3yrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATDH CITOCOOBI MOJTyYEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBaHNE CETMEHTA, BHICOTA
6.5 CerMeHTa, IIAapOBOM CIJIOH, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOLIA[M  MOBEPXHOCTEH TN  BpalleHus,




TeOMETPHUYECKUX TeJl C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOTPDAaHHUK, BIHMCAaHHBIH B chepy U
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalllCHUS

BBIYHCIATE COOTHOIICHHUS MEXIY IIOMAJISIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (QUTypbl OT PYKH M C NPHUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUJI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS Tl
BpalICHUSA

W3BnekaTb, HWHTEPIPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumensTh reomeTpuveckue (GaxkThl IS PEUICHHS CTEPEOMETPHYECKHUX
3aja4, MPEINONaraliiiX HECKOJIbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOfICTBB,MI/I OHHU
o0ramaroT

HpI/IMeHHTb IIpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHGpI/IpOBaTI) MOHATHUAMUA: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOpPA, YIroJl
MCKAY BCKTOPAMH, CKAJIIPHOC IMPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMMy BEKTOpPOB M MpOM3BEIACHHE BEKTOpPa HA YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3azaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiiniye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOa

6.20

PemraTs 3aJa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIECHUH U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/IbI npu pPEeIICHU A CTaHIapTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nNporpaMMHBIC  CpCACTBA U JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKUX 3a1av

HpI/IBO)lI/ITB MNpUMEPbl MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IpUpPOAC U
JKU3HHU, paCllO3HABATh MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC




CUTYyallMu ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MMOMCKA PELICHUS
MaTeMaTHu4ecku cQopMyIUpOBaHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEAO0BaTh IMOCTPOCHHBIE MOJENIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TapAIIICIbHbIC
U CKpeluBarouiyecs npsmsle. IlapaienpHOCTP MHpsAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIeIbHBIE INPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MApAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIy NPAMBIMH B IpocTpaHCTBE. llapamienbHOCTh MIIOCKOCTEN:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUlOocKocTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUIOCKOCTU: THCPHCHAWUKYIISAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiieldbHble U MEePHEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYISIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYIPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHHE OT MPSMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIsipax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHukKa. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunesn, npssMOyroibHbIN MapajeNnenumnes] u
ero csoiictBa. [lupamuna: n-yronbHas nupamujia, TpaHM U OCHOBAHHWE IUPAMUIBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YCEUE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl M nupamuzabl. [IpaBuiIbHBIE MHOTOIpaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWIbHAsg IIpU3Ma M IpaBWIbHAs INHpaMHUAA,
npaBUiIbHAS TPEYTroybHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIbBHO TOYKH, HpHMOﬁ, TIIIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbluncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 GOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1nommans 00KoBOi MOBEPXHOCTH U
MIOBEPXHOCTU IPaBUIBHOM NHPaMHUIBI, TEOpeMa O IUIOUNIAJNA YCECYEHHOM NUPaMHIBI.
[Tonsitue 06 00bEMe. OOBEM NMTUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue HMIIMHIAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoil moBepxHOCcTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: neHTp, paguyc, Iuamerp, TUIOMIAas MoBepxHOCcTH ceprl. BzanmHoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOuHanuu Tenn BpaieHuss 1 MHOTOIPaHHUKOB. MHOTOTPaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. OOBbEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEX1Y IUIOLIAIIMUA IOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAaHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUs 1apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0O)KEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHas cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitine 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUH TEOMETPUUYECKHUX 3a/1a4




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh IOHATHUAMU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXKXECTBO, IMOAMHOXCECTBO, OIICpalliyi HaJl MHOXCCTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3aa4, B TOM
qHclie U3 IPYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UuCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, WUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIOb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 00Iunit
JIenuTenab W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3zoBaHus
BBIDQKEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nociaeca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMETpuICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIas TeOMETpHYECKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTECMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHHA MATCMAaTHUYCCKHUX

3aJla4 1 3aaa4 M3 pa3JINIHbIX obnacreit HAaYKH U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha TPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
¢byHKLMU, TiepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeNEHHbIN
MHTETpajl; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATh  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIIUMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTeJbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCIONB30BaTh MPOU3BOJIHYIO Ul HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKIHUH; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJI30BAHUEM arllapara MaTeMaTHYecKOoro
aHaIM3a; MPUMEHSTh MPOU3BOJAHYIO IS HAXOXICHHUS HAWIydlIero
pelieHUsT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3HYeCKUX 3a/1avax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; HNpUBOAWUTL HNPUMEPBI MATCMATHUYCCKOro MOACIMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 peabHOU
KU3HHM;, BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIUYHMHAMU;
UCIIOJIb30BaTh CBOMCTBA W TpaduKu (QYHKIMH U pEIlICHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIOBUIO 3aJa4yHd, HUCCIIEN0BATh IIOJYYEHHOE PCIICHUE U
OLICHMBATh IPABAONOAOOHOCTh PE3YJIbTAaTOB, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTYyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThueckoe, MeauaHa,
HauOoJbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Habopa; yMEHUE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B Ta0JIUIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEAJbHBIX IMPOLIECCOB U SIBJICHUH; MPEICTABIATh
uHpOpMaNMi0O C TOMOIIBI TabJWIl ¥ AWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TrpaPuuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIBI CIOXKEHHSI U YMHOXKEHHUS BEpOSITHOCTEH, (HOpMyIly IMOJHOMN
BeposiTHOCTH, (hopmyny beprymm, koMOuHaTOpHBIC (AKTBI U (GOPMYIIBL;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BEJNIMYHMHBI, (QYHKIHMHA  pacHpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHUE TPUBOJUTH MPHUMEPHI MPOSBICHHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIIESCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YUCII0O  TIEPeCTaHOBOK, OwmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (paKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHLIﬁ pe3yiibTat

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TpEXIPaHHBIM YroJj, CKPEeIUBAIOIIUECS IPSIMbIE, apauIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTosIHUE OT TOYKHM JO IUIOCKOCTH, PAacCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IIPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnesn, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyca, UWIHHIApPA, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napaujiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIAPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300paXkaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pa3IMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh  TOHSATHSAMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUUYCCKHE OTHOILCHUS TIPU
peIICHUN 3aJla4; HAXOJUTh T'C€OMETPHUYSCKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCIISITH T€OMETPUYCCKUE BEITUYHUHBI
(MHA, yroi, IUIOMIAJbL, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIb3YS
W3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMHUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUiomaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO — TApaJUIeNIeUIe1a, MUPAMUIBI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (1)I/Il"yp

12
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YMmenue ONCpUpPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/IC}7,
CKaJIIpHOC IMPOM3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHLIﬁ n KOOpI[PIH&THLII’I METOA

JJI pCHICHUA TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpyTUx y‘~I€6HBIX npeaMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIsA PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TPHUPOAHBIX U 06H1€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHEC pacClioO3HaBaTh IPOABJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MMPUMEPBI MATEMATUICCKUX

OTKPBITUI POCCUMCKON U MUPOBOW MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypallbHOW cTeneHH. JleWcTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nenbiM nokaszareneM. CTelneHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHUs
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanunoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuia cucteMsl JTMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkuuu. YétHelie 1 HeuéTHBIe pyHKUMU. [lepuognueckue GpyHKINHI
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHHUMYMBl QyHKIuH. Haumbonbpliee m HauMeHblee 3HAYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CrenenHass GyHKIMS C HaTypalbHBIM M IIE€JBIM IOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIEC 2IEeMEHTAPHBIX (QYHKIHIA
[lpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 sKCTpeMyMbl. Haxoxnenne HanOONbIIero 1 HauMEHBILEro 3HaueHus (QyHKIMU Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. J(uarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Matemaruka. ['eometpus; 10 kiacc. yrinyoneHHoe ooyuenne Mep3isik AL,
Homuposckuii [I.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IIEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iecTBo «M31aTenbCcTBO
«ITpocsenieHue»

* Maremaruka. ['eometpust; 11 kiacc. yrnyoiaenHoe ooyuenue Mepsmsk AL,
Homuposckuii JI.A., ITonskoB B.M.; nox penakuueit I[Togonsckoro B.E.
OOG111eCTBO C OTPAaHUYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61miectBo «3naTeabcTBo

«ITpocBenieHue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1. Tloypounsie pazpadotku no reomerpun.10 k. H.H. Kymnpuna.
M:IIpocsemienue; 2021

2. Iloypounsie pa3zpabotku no reomerpuu. 11 knacc B.A. Aposenko. M:
[Ipocsewmenne, 2019

3. 'eometpus 10 kiace (yriyOneHHBIM ypoBeHb). MeTtoanueckue
pexomeHaanuu kK yueouuky. A.I'. Mepsnsik. M6 [Ipocsemenue. 2023

4. I'eometpus. 11 kmacc. (yriayOieHHbIN ypoBeHb). MeTtoanueckue

pexoMeHanuu K yueOHuky. A.I'. Mepansak. M:IIpocsemenue. 2023



5. 'eomerpus. unaktuueckue matepuaisl. 11 k. B.I'. 3us.
M:IIpocenienue. 2024

6. 'eometpusi. CamocTosiTeIbHBIE U KOHTPOJIbHBIE paboThI. 10
kiacc.(yriyoneHHbli ypoBeHs). A.I' Mepansk. M: [Ipocsemenue. 2025

7. 'eometpusi. CaMmocTOSITEIbHBIE U KOHTPOJIbHBIE paboThI. 11
Kyacc.(yriryoiaeHHbii ypoBeHs). A.I'. Mepansak. M: [Ipocsemenne.2025

8. YHuBepcaabHbII MHOTOYpPOBHEBBIN cOOpHUK 3a1a4 10-11 knaccer. 1.B.

Amenko. M:IIpocsemenune.2025

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1. POII

2. Yun.py

3. JKnacc

4. Skysmart

5. Mos mkoia
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