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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUHU
00y4aIOIUMUCS TMOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YACTHOCTH
busznyeckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypca «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTaBJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  OoOecleueHUEe  BO3MOXKHOCTU  NPUOOpPETeHHSs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMH 33JauyaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHre MpeACTaBIeHUsI 0 TEOMETPUM KaK YacTH MUPOBOM KYJIbTYpbI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BOKHEUIIMNX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUPa, 3HAHWE MOHATUIHOIO amnmapara o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIrypaXx M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPHUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHU 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pealbHOM
MUpE MHOIOTPaHHUKMA M Te€Ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJEIIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHUECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PEIICHMs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupOBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJIECHUIN U POJIM aKCHOMATUKHU B MPOBEICHUU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEM 00y4YaromMxcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS, MHTEpeca K U3YICHUIO TEOMETPHUH;

¢dopmupoBanue (HyHKIIMOHATBFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHUSI PACHO3HABATHb IMPOSBICHUS T'€OMETPUYECKUX TMOHSITHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IMOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KAaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knmaccax sBistorcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKkToppl W  KOOpAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kiaccax, OTHOCUTCS KO BCEM COZEpPXKATENbHBIM JIHUHUIM y4eOHOro Kypca, a
dopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO 110
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padodeit
MPOrpPaMMBbI, paclpeleIEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpamiajuch  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAET:

co3maTth ychmoBus i auddepeHumnanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMM, oOO0ecrneyuTh yriayOneHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenmera «MarteMaTHukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MATEMAaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXIY
o01uM 1 ipoeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOEe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECH,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctu. [lapamiensHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTIJIbI C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMH B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TeopemMa O IIpsAMOU
MIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

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

MHororpaHHuKH

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



npaBWiIbHAs NUpamMuAa, MPAaBWIbHAs TPEYrojibHas NUpamMuaa U NPABUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTH NPSIMOMl IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPAMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPAasjgOKEHHH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NPOU3BEJIECHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

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

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUPpaMHUIbl U KoHyca. O0BEM I1apa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
miockocThlo. Kacanue mapa u chepsl mnockocThio. [loHsATHE MHOTrOrpaHHUKA,



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

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

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

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXeHUA. [IpsMoyronbpHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

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



IIVIAHUPYEMBIE 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 (PDYHKIIMOHUPOBAHUSA DPA3IUYHBIX CTPYKTYP, SIBICHHIA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOU UIECHTUYHOCTHU, YBOXKECHUS K
IIPOILIIOMY W HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUICKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHMS, CBI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYUBOTO OyAYLIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

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

5) puzuveckoe BoCIMTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0€301acHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuuecKass aKTUBHOCTH), PU3NUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpILATh OCO3HAHHBIA BBHIOOP
Oyaymeil npodeccud U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIbHOTO XapaKTepa dKOJIOTHYECKUX MPoOaeM, OpUEHTAIUs
Ha TPUMEHEHHE MAaTEMATHUYEeCKUX 3HAHWUU I pelieHusl 3aJad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAYKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB eé
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUK W MaTeMaTUYeCKOW KyJIbTypOW KakK CpEJCTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE TMPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy MOHATUSIMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBLIBATH  CYXKICHMUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

ITPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh CcMmoco0 pemnieHuss ydeOHOW 3agayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



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

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLIEHMBATb  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MIPE/IOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeQUUIUTHI HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(OPMALIMIO, MPEACTaBIATh €€ B pa3IU4HbIX (QopMmax,
WJLTIOCTPUPOBATH TpahUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJTYyYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOsieMbl, pelmaeMol 3aJauyd, BBICKA3bIBaTh MJIEH, HAIEJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIICI0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUK U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YECKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasI 1ESITEJIBHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcsi, OOCYXAAaThb IHPOIECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATHUSMHU, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS IS
KJ1accu(ukanuu;

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

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

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TMpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (POpMYT;

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

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUINE NPOrpaMMHBIE CpEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS HAa NPaKTUKE: CpaBHUBaTh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YYECHHbIE MOHSATUS B
npolecce IMOMCKAa peUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHOU
npoOsieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJENN C UCIIOIb30BAaHUEM TE€OMETPUUYECKHUX
MOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MpPaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOKJIECHUEM N€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UUIUHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHS,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIECHUS MEXKY TUJIOMIA/ISIMU MMOBEPXHOCTEN U 00bEMaMU
IMOT0O0HBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIllCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HH(MOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKUE 3a7a4l HA BBIUMUCICHHUE YIJIOB MEXAY MPSMbIMU
U TUIOCKOCTSIMU, BBIUHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3aHHBIMU C JBHXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUIA;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LWJIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYCa (MapaiiebHbIe
OCHOBAHUIO Y IPOXOJSAIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHNUS;

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

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

NPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHTh  TOJYYEHHbIE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOWCTBA B IMpOLIECCE IOUCKA  PEIICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOONEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, MCCIEN0BAaTh IOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3aJaud, CBSI3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB M TeM JuekTpoHHbIE (UG POBHbIE)
KonTpoJbHbIe
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
https://resh.edu.ru/subject/17/10/
1 BBenenue B crepeoMeTpuro 23 1 https://ege.sdamgia.ru/
https://alexlarin.net/
https://resh.edu.ru/subject/17/10/
BzaumHoe pacrnonoxxeHue npsiMbix B .

2 6 1 https://ege.sdamgia.ru/
TpocTpaHctBe https://alexlarin.net/
[TapannenbHOCTh NPSIMBIX U TNIOCKOCTEN B https://resh.edu.ru‘/sub1ect/17/10/

3 8 https://ege.sdamgia.ru/
TpOCTpaHCTBe https://alexlarin.net/
[epIie MKy IAPHOCTS IPAMBIX K https://resh.edu.ru./subiect/ 17/10/

4 . 25 https://ege.sdamgia.ru/
IUIOCKOCTEN B MPOCTPAHCTBE htps://alexlarinnet/

https://resh.edu.ru/subject/17/10/

5 VYTIIBl U pacCcTOSHUS 16 1 https://ege.sdamgia.ru/

https://alexlarin.net/
https://resh.edu.ru/subject/17/10/

6 MHororpaHHuKu 7 1 https://ege.sdamgia.ru/

https://alexlarin.net/
https://resh.edu.ru/subject/17/10/

7 BexkTops! B mpocTpaHcTBE 12 https://ege.sdamgia.ru/

https://alexlarin.net/
[ToBTOpeHue, 06000IIEHNE U CUCTEMATH3AITUS https://resh.edu.ru/subject/17/10/
8 . 5 2 https://ege.sdamgia.ru/
SHaHAH https://alexlarin.net/
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11 KJIACC

KoauuecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JuiekTpoHHbIE (UG pPOBHbIE)
Ne ni/m KonTpoJbHbIe
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
https://resh.edu.ru/subject/17/10/
1 AHanutuyeckas reoMeTpus 15 1 https://ege.sdamgia.ru/
https://alexlarin.net/
Hosroperme, o6obmense u https://resh.edu.ru/subject/17/10/
2 ’ . 15 1 https://ege.sdamgia.ru/
CHCTEMATH3ANHA SHAHKHI https://alexlarin.net/
https://resh.edu.ru/subject/17/10/
3 O06bEM MHOTOTpaHHHKA 17 1 https://ege.sdamgia.ru/
https://alexlarin.net/
https://resh.edu.ru/subject/17/10/
4 Tena BpameHus 24 1 https://ege.sdamgia.ru/
https://alexlarin.net/
ILomas HOBEPXHOCTH i 06 HAMSI https://resh.edu.ru‘/subiect/ 17/10/
5 9 1 https://ege.sdamgia.ru/
KpYIJIBIX Tel https://alexlarin.net/
https://resh.edu.ru/subject/17/10/
6 JIBrokeHuUs 5 1 https://ege.sdamgia.ru/
https://alexlarin.net/
TosTopexne, 0606meH e U https://resh.edu.rqsubiect/ 17/10/
7 N 17 2 https://ege.sdamgia.ru/
CHCTOMATHSATIHA SHAHMH https://alexlarin.net/
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

o/ Tema ypoka

OcHoBHbIE TpaBUiia H300paKeHUs HA
PHCYHKE IJIOCKOCTH, ITapauIeIbHBIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHsATHS cTEpeoMeTpHUH: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
OcHOBHBIE IpaBUIa U300pAKEHUS HA
PHUCYHKE IIIOCKOCTH, NapaJljIeNIbHBIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHsATHS: TIepeceKarouecs
IUTOCKOCTH, MTEPECEKAIONTHecs
npsiMasi ¥ MJI0CKOCTB;
HOJYTIPOCTPAHCTBO

[onsartus: nepecekaronuecs
IUIOCKOCTH, NIE€PECEKAIOLINECS
npsMasi ¥ MI0CKOCTb;
HOJTYTIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCcyIecTBYIOIINUX OObEKTOB

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

DJleKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypchbl

MHoOTOrpaHHUKH, N300paKeHNE




HPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOIINUX 0ObEKTOB
AKCHOMBI CTEpEOMETPHH U TIEPBbIC
CIIC/ICTBHSI U3 HUX

https://resh.edu.ru/subject/lesson/4756/start/203542/

10

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctus U3 HuX. CriocoObl 3a/1aHus
IPSAMBIX U IIJIOCKOCTEHN B
npoctpancTe. O003HAYCHUS
IPSIMBIX U IJIOCKOCTEN

N3o0paxeHne ce4eHnii MupamMuibl,
Ky0a ¥ MpU3MBbI, KOTOPBIE TIPOXOSAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHU MOJTYIYCHHBIX
mockocreil. PackpammvBanue
MMOCTPOCHHBIX CEeUeHU Ppa3HbIMU
[[BETaMHU

11

N306paxkenue ceueHni nupamMuibl,
Ky0a 1 mpHU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
NepeCcEeYeHUs MOTYYEHHBIX
mockocrei. PackpamyBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMHU

12

N3o06paxeHne cedeHni mupamMuibl,
Ky0a 1 PU3MBbI, KOTOPBIE IIPOXOASAT
gyepes ux péopa. M3obpaxenue
MEpeCCUCHU MOJTYYCHHBIX




13

IJI0CKOCTe. PackpammBanue
MOCTPOEHHBIX CEUYEHUN pa3HbIMU
BETAMU

N3o0pakeHne ceueHU MUPaMuU/IbI,
Ky0a U mpU3Mbl, KOTOPBIE TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
[epPECEYECHUS MOTYUEHHBIX
mockocrel. PackpammvBanue
MOCTPOEHHBIX CEUYEHUN Pa3HbIMU
[IBETaMHU

14

15

Meton cnenoB sl TOCTPOCHUS
CEYECHUU

Merton cie0B I TOCTPOSHUS

ceueHnii. CBOMCTBA nepeceuyeHnit
IPSIMBIX U IIJIOCKOCTEMN

https://www.youtube.com/@lesavchen

16

Merton cnenoB 1yl TOCTPOEHUS
cedeHuil. CBoMCTBa nepecevyeHuit
MPSIMBIX | MIJIOCKOCTEH

17

[TocTpoeHue ceuennii B mupaMu/e,
KyOe 1o TpéM ToukaMm Ha pedpax.
Co3nanne BEIHOCHBIX YEPTEXKEN U
3aIUCh IIArOB MOCTPOCHUS

18

ITocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM ToukaMm Ha pedpax.
Co3nanne BEIHOCHBIX YEPTEXKEN U
3aIKCh IIaroB MOCTPOEHUS

19

[TocTpoenue ceuenuii B nupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co31aH1e BEIHOCHBIX YEepPTEkKEN U




20

3aliCh aroB IIOCTPOCHHUA

[TocTpoeHue ceuenunii B mupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co31aH1€ BEIHOCHBIX YEepPTEkKEU U
3aIKCh MIaroB MOCTPOCHUS

21

IToBTOpenue nnanumerpun: Teopema
0 MPOMOPIIMOHATEHBIX OTPE3KAX.
[Tonobue TpeyroabHIUKOB

https://resh.edu.ru/subject/lesson/4677/start/19037/
https://resh.edu.ru/subject/lesson/4747/start/125589/

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4yepTexax. Mcropus
pa3BUTHUS TTITAHUMETPHUH U
CTEpPEOMETPUH

23

24

KontponbHas padota "AKCHOMBI
crepeomerpuun. Ceuenus"

B3aumHoe pacnionoxenue npsiMbIx B
npocrtpancTBe. CKkpemmBarommecs
npsimele. [Ipu3naku
CKPEIINBAIOIINXCS TPSIMBbIX.
[TapayenbHble psMbIE B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6133/start/272668/

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI
NapaJyIeIbHON TaHHOM NPSIMOM,
MPOXOJIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIel Ha
JIaHHOM npsiMoit. Jlemma o
MIEPECEUCHUH NTapaJUICIIbHBIX MPSAMBIX
IJIOCKOCTBIO




26

27

28

29

30

31

32

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapayIeIbHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS IPAMBIX

[TapanmnensHOE MPOESKTHPOBAHHE.
OCHOBHBIE CBOICTBA NapAJLIEIBHOTO
npoekTrpoBanus. M3o0paxenue
pa3HbIX GUryp B mapaienbHOMI
MIPOEKIUU

I{enTpasnbHas Mpoekuusa. Yroi ¢
COHANPABJICHHBIMU CTOPOHAMHU. YTOII
MEXIY MPSIMBIMU

3agauun Ha J0Ka3aTeNbCTBO U
UCCIIEJOBAHNE, CBA3aHHbIE C
pacroI0KEHUEM NPSAMBIX B
IIPOCTPAHCTBE

[TonATHS: mapamIeTbHOCTh NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapauIeIbHOCTH MIPSIMOU U
iockocTH. CBolicTBa
NapaJuIeIbHOCTH MIPSIMOU U
IIJIOCKOCTH

I'eomeTpuueckue 3agaun Ha
BBIYHCIICHHUE U JI0OKA3aTeNbCTBO,
CBSI3aHHBIE C MTAPAJUICTBHOCTHIO
IPSMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOAAIIETO
qyepe3 JaHHYIO NPSMYIO Ha YEPTEXKE U




33

34

NapajuieIbHOTO IPYroi MpsMoi.
Pacuér orHOIIEHUI

[TapannenpHas MPOEKIUs,
MIPUMEHEHHUE TSl TOCTPOCHHS
ceUYeHHUH Ky0a M mapasuiesenurea.
CBolicTBa napauiesnenuneaa u
MIPU3MBI

[TapaienpHbIC MIOCKOCTH.

[Tpu3Haky napayuieTbHOCTH ABYX
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/6129/start/131672/

35

Teopema 0 napamieIbHOCTH U
€IMHCTBCHHOCTH INIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, He
MPUHAJICKALTYIO TAHHOU IIIOCKOCTH
U CIIEJACTBUS U3 HEE

36

CaolicTBa napamieabHbIX
IUIOCKOCTEM: O MapauIeIbHOCTH
IPSIMBIX TIEPECEUYEHNUS ITPU
NIEPECEUECHNH JIBYX NapaJUIeIbHbIX
IIJIOCKOCTEM TpeThben

37

38

CBoiicTBa napayyIeNIbHBIX
IUIOCKOCTEH: 00 0Tpe3kax
NapauIeIbHBIX IPSIMBIX,
3aKJIFOYEHHBIX MEXY
NapauIeIbHBIMU IIJIOCKOCTSIMU; O
NIEPECEUCHUH NTPSMOU € ABYMS
napauIeIbHBIMU MJI0CKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IIJIOCKOCTH




39

40

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a B MPSMOYTOJIBHOTO
napasuiesenumneia

https://resh.edu.ru/subject/lesson/5444/start/221486/

41

42

43

44

45

Brrurcnenue IMH OTPE3KOB B KyOe
Y MIPSIMOYTOJILHOM TapaJijIeIIeUIIe e

[TepnieHIUKYIAPHOCTD NPSMON U
miockocty. [Ipru3nak
NEPIEHIUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

[lepneHAUKYISIPHOCTD MPAMOMN U
miockocTH. [Ipu3Hak
NEePIEeHIUKYIIPHOCTU IPSIMON U
IJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTHU IPSIMOIA,
MPOXO/SIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHAUKYIISIPHON
K IIJIOCKOCTH

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

https://resh.edu.ru/subject/lesson/4724/start/20411/

https://resh.edu.ru/subject/lesson/4757/start/20566/

46

[InockocTH U MEepIEHINKYISIPHBIE UM
IPsIMBbIE B MHOTOT'PaHHUKAX

47

48

[leprieHquKynAp ¥ HAKJIOHHASI.
ITocTpoeHne nepneHauKyIIsapa us3
TOUYKH Ha MPSIMYIO

[lepnienuKynsip ¥ HAKIOHHAS.
ITocTpoeHue neprneHuKyspa u3

https://resh.edu.ru/subject/lesson/6127/start/221519/




49

TOYKH Ha MPAMYIO

Teopema 0 TpEX nepHneHAUKYIpax
(mpsimast 1 oOpaTHas)

50

51

52

Teopema 0 TpEX nmepHeHAUKYIIPax
(mpsiMast 1 oOpartHas)

VYron Mexay CKpeLMBaOIUMUCS
IPSMBIMU

[Touck neprneHauKyIspHBIX MPSAMBIX
C MIOMOUIBIO NMEPHEHIUKYIAPHBIX
IJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/4748/start/20810/

53

54

55

OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii Kyoa, IpU3MBl,
IPaBUIbHOMN MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOW NMPOEKINH
[TocTpoenue ceuenuii kyoa, MpU3MBI,
NPaBUIBHOM MUPaMUIBI C TOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

56

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[TnockocT cuMMeTpHil B
MHOTOTpaHHHUKaX

57

[Ipu3Hak nepneHuKyIspHOCTH
MPSAMOM U TNIOCKOCTH KaK CJIEJCTBHE
CUMMETPUH

58

59

[IpaBusibHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOYKH 10
IUIOCKOCTH

[IpaBUiIbHBIE MHOTOIPAHHUKHU.




60

Pacuér paccrosiHuii OT TOUKHU 10
IUIOCKOCTH

CnocoObl OIyCTUTh
NEPIEeHIUKYIIAPBL: CHMMETPHUS, CIBUT
TOYKH 10 MapaJyIeTbHOU MPSIMOi

61

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

62

63

64

65

KonTtponsHast padora "B3anmuoe
PACIIOJIOKCHHUC ITPAMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

IToBTOpEHME: Yroil MEXAY NPAMBIMU
HAa IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

[ToBTOpEHME: YrOT MEXKAY
CKPELIMBAIOIIMMUCS MPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckue MeToabl

BBIYUCIICHUA yIJIa MCXKIAY IPAMbIMU B
MHOT'OI'paHHUKaxX

66

67

68

JByrpanHsii yroy. CBOMCTBO
JIMHEWHBIX YIJIOB IByTPAHHOTO yria
[IepnieHquKyIsIpHBIE IIJIOCKOCTH.
CBolicTBa B3aMMHO
NEePHEHAUKYIISIPHBIX TUIOCKOCTEN
[Ipu3Hak neprneHIuKyJIIpPHOCTH
IJIOCKOCTEM; TeopemMa O MpsIMOM
[IEPECEUCHUS IBYX IIIOCKOCTEN




69

NEePIEeHIUKYISPHBIX TPETheil
IJIOCKOCTH

[IpsamMoyrosbHBIN apauieIenune];

Ky0; U3MepeHusi, CBOMCTBa
MPsIMOYTOJIBHOTO Tapajliesienurnea

70

Teopema 0 AuaroHanu
IPSIMOYTOJIBHOTO Tapajuiesenunena
U CIIEJICTBHUE U3 HEE

71

CrepeomeTpruecKue 1 MPUKIaJIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
TUIOCKOCTH

72

73

74

75

76

[ToBTOpEHUE: CKpeNMBAIOIIMECS
MpsaMbIC, TapAJJICITIBbHBIC IINIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'paHHHUKAX

ITapa mapanienpHbIX IUIOCKOCTEN HA
CKPEILIMBAIOLINXCS MTPSAMBIX,
pacCcTOsTHUE MEKITY
CKPEIIMBAIOIIMMUCS MPSIMBIMU B
MPOCTBIX CUTYAIUSAX

PaccrosiHME OT TOYKH 10 TUIOCKOCTH,
paccTostHUE OT MPSMOH 10
IUIOCKOCTH

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMU C
IIOMOILBIO NIEPIEHAUKYIIIPHON
IIJIOCKOCTH

TpéxrpaHHblil yroJ, HEpaBEeHCTBA

https://resh.edu.ru/subject/lesson/6018/start/221550/




JUI TpeXIpaHHbIX yriioB. Teopema
[Mugaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

DJIeMeHTHI CHEePUIECKON TeOMETPHH:

77
reo/Ie3NYeCcKHe JIMHIH Ha 3emMiie
73 KontponsHas padora "Yrisl u
paccrosiHus"
79 CucremaTtuzanus 3HaHUN
"MHOrorpaHHMK 1 €ro 3J1eMeHThI"
80 Hipantiia. Bkl IHPAMILA. https://resh edu.ru/subject/lesson/5443/start/21270/
[paBunbHas nupamMuaa
81 Hprswia. Llpanas 1t Hakronias https://resh.edu.ru/subject/lesson/5443/start/21270/
npusMmebl. [IpaBunbHas npusma
[IpssMo#t mapainenenumnen,
82 IIPSAIMOYTOJIBHBIN MapajuIeIeuIIe,
KyO
23 Berinykiible MHOTOTpaHHUKH.
Teopema Ditnepa
BrImykJiiple MHOTOTpaHHUKH.
84 Teopema Ditnepa. [IpaBunbHbIe U
MOJYIIPaBUIIbHBIE MHOTOTPAHHUKHU
KonTponbhas pabota
85 | "
MHoOrorpanHuku
86 Howsirie BekTopa Ha MA0CKOCTH H B https://resh.edu.ru/subject/lesson/4758/start/
POCTPAHCTBE
87 CyMmMma BEKTOpOB
88 Pa3HocTh BEKTOpPOB
89 [IpaBuno napamnenenunena




90 YMHOXKEHUE BEKTOpa Ha YHUCIIO 1
Paznoxenne BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJHOMI 1
IJIOCKOCTH

92 CkansipHo€ NMpOU3BEICHNE 1

03 Brruncnenue yria Mex1y BEKTOpaMu |
B IIPOCTPAHCTBE

94 IIpocreiiune 3a1a4m ¢ BEKTOpaMHU 1 https://resh.edu.ru/subject/lesson/4758/start/

95 [Ipocreiimne 3a1aun ¢ BEKTOpaMu 1

96 [Ipocreiimue 3an1aun ¢ BEKTOpamMu 1

97 [Ipocreiimue 3an1auu ¢ BEKTOpamMu 1

08 O606IEI€HI/IG A CUCTEMATU3aLMs |
3HAHUH

99 O6O6HUICHI/IG W CUCTEMaTH3aINs |
3HAHUHN

100 HToroBas KOHTpOJIbHAsA paboTa 1

101 Hroroas koHTpoapHas pabora 1

102 O606IEI€HI/IC U CHCTEeMaTH3alus 1
3HAHUHN

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

[ToBTOopenue Tembl "KooparHaTel
BEKTOpA Ha IJIOCKOCTH U B
npocTtpaHctae"

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

DJleKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

[ToBTOpenue Temsl "CkasspHoe
IIPOU3BEICHNE BEKTOPOB"

[ToBTOpeHue Temsl "Boruncienue
yria MeXJy BEKTOpamH B
npocrpancrae”

IToBTOpEHUE TeMbI "YpaBHEHME
IIPSIMOM, IPOXOSAIIEN Yepe3 ABE
TOYKH"

ypaBHeHI/Ie IIJIOCKOCTHU, HOpMAJIb,
YpaBHCHHEC INIOCKOCTHU B OTPE3KaAX

https://resh.edu.ru/subject/lesson/5754/start/149257/

YpaBHEHHE IOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

BekropHoe nmpousseeHue

JIuneliHble HEPABEHCTBA, JINHEWUHOE

IpOrpaMMHUPOBAHUE

10

JIuneliHble HEPABEHCTBA, JINHEWUHOE

MIPOrpaMMUpPOBaHHE

AHanuTHUYeCKHe METO/Ibl pacuéra
yTJia MeXy IpSIMbIMU B
MHOTOTpaHHUKAX




AHamuTndeckue METOAbI pacqéTa

11 yIjia Mexay INIOCKOCTSAMHU B
MHOT'OTpaHHUKAX
12 dopmylia pacCTOSHUSA OT TOUKHU JI0
IJIOCKOCTH B KOOpAMHATaX
13 Haxoxnenue paccTossHUM OT TOUKH
10 TUTOCKOCTH B KyOe
Haxoxnenue paccTossHUM OT TOUKHU
14 JI0 TUIOCKOCTH B MPABUIILHOM
UpamMu/ie
15 KontponbHas pabota
"AHanutuyeckas reometpus’”
CeueHurss MHOTOTPaHHUKOB: .
16 https://resh.edu.ru/subject/lesson/4912/start/23573/
CTaHJapTHbIE MHOTOIPAHHUKHU
CeueHust MHOTOTPAHHUKOB: METO]T .
17 https://resh.edu.ru/subject/lesson/4912/start/23573/
CIIeIOB
CeueHrs MHOTOTPaHHUKOB:
18 CTaHJIapTHBIE IIJIOCKOCTH, https://resh.edu.ru/subject/lesson/4912/start/23573/
MepecevyeHust NPsIMbIX U IIOCKOCTEN
19 [TapannenpHble NpsiMbIE U
MIJIOCKOCTH: TIapaJljIesIbHbIe CEUEHUS
20 [TapamensHbIe IpsIMBIE U
IJTIOCKOCTH: Pac4y€T OTHOLIECHHI
[TapannensHble NpsiMbIE U
21 IIJIOCKOCTH: YIJIBI MEXIY
CKPENTUBAIOIIUMHUCS TPSIMBIMU
” [lepnenukynsipHble TPSIMBIE U

IJIOCKOCTH: CTAaHAAPTHBIC IMaphbl




23

24

MEePIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHAMMETPUU
MHOT'OT'PaHHUKOB

[lepnenaukynspHble TPSIMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYISIpAX
[lepnieHiuKynspHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYHMCIICHUS JIIUH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
TIoaaen, COoOpakKeHHs MOT00MS

26

27

28

29

[ToBTOpenue: onaau
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIS
101 IeH, COOOpaKeHUsI TTOT00MS

[ToBTOpEeHMe: mIomaaH
MHOTOYTOJTBHUKOB, (DOPMYIIBI JUIS
101 1|, COOOpaKEeHUSI TTOT00MS

IInomanu ceuenuit
MHOTOTPaHHUKOB: TUIOIIATU
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI TOA00HS
IImomann ceuenunii
MHOTOTPaHHHUKOB: TIIOIIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00MS

https://resh.edu.ru/subject/lesson/5732/start/23384/

30

KonTponbnas padora "[loBTopenue:

MHOI'OrpaHHUKH, CCUHCHUSA




31

MHOTOI'paHHUKOB"

O05BéM Tena. O0beM
PSIMOYTOJIBHOTO MapajuIesenuieaa

https://resh.edu.ru/subject/lesson/4904/start/280336/

32

33

34

3anaun 00 yaABOCHUHU Ky0a, O
KBaj[paTtype Ky0a; 0 TPHCEKLUH yriia
CrepeomMeTpUyeCcKUe 3a/1auH,
CBSI3aHHBIE C 00BEMOM
NPSIMOYTOJIBHOTO Mapauiesenuea
[puksaaHbIe 331241, CBSI3aHHBIC C
BBIYKCIICHHEM 00bEMA
PSIMOYTOJIBHOTO Mapauiesenuea

35

36

37

O0BEM NpsAMOI TIPU3MBI

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB MPSAMO TPU3MBI

[TpuknaaHble 3a1auu, CBSI3aHHbIE C
00BEMOM MPSIMOI MPU3MBI

https://resh.edu.ru/subject/lesson/5629/start/23082/

38

Brruncnenue o6b€MOB Tel ¢
TIOMOIIBIO OIIPENEITIEHHOTO
uHTerpaia. O6bEM HaKJIOHHOM
IIPU3MBI

39

Brraucienne 006EMOB TeII C
TIOMOIMIBIO OMTPEEITIEHHOTO
uHTerpasa. O0bEM TUpaMuIbI

https://resh.edu.ru/subject/lesson/4046/start/23207/

40

41

dopmyna 06bEMa MUPaAMUIBL.
OTtHomIeHNE 00HEMOB TUPAMHUT C
00IIUM yTIIOM

®opmyna 00bEMa MUPaAMUIBL.




42

OtHoeHre 00bEMOB MUPAMHU]L C
O0IIKM YTTIOM

CtepeoMeTpHUYecKHe 3a/1auH,
CBSI3aHHbIC C 00bEMaMH HAKJIOHHOM
HPU3MBI

43

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00bEMaMU TUPAMU/TBI

44

45

46

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00bEMOM HAKJIOHHOM MPU3MBI
[TpukinagHbie 3312491 IO TEMe
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM MTUPAMUIBI
[Tpumenenune o0BHEMOB.
Beruucnenue pacctostHus 10
IJIOCKOCTH

47

Kontponbnas padota "O0bEM
MHOroOrpaHHuka"

48

49

50

[{unuuapuyeckas MOBEPXHOCTb,
oOpa3zyromue MUINHIPHIEeCKOM
MTOBEPXHOCTH

Hununap. Ipamoi kpyrosou
aHAp. [1nomans moBepXHOCTH
IAHAPA

Konnueckast moBepXHOCTb,
o0pa3yroIine KOHUIeCKOn
nosepxHocTu. Konyc

https://resh.edu.ru/subject/lesson/6300/start/22490/

https://resh.edu.ru/subject/lesson/4903/start/22646/

51

CedeHue KOHyca MIOCKOCTHIO,




52

HapaHHCHBHOﬁ IIJIIOCKOCTHU
OCHOBaHUA

VYceu€nnsiii konyc. M3o0paxkenune
KOHYCOB U YCEUEHHBIX KOHYCOB

53

54

55

56

[Tnouianp 60KOBOM IOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYCa

[Tnomans 60KOBOI MOBEPXHOCTU U
IIOJIHOW ITOBEPXHOCTH KOHYCa

CrepeomeTrpuyeckue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
MIOCTPOCHUEM CEUCHHMH LIMINH/pa,
KOHYyca

CrepeomeTpuueckme 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOCHHUEM CEUCHUN IUIHHIIPA,
KOHYca

https://resh.edu.ru/subject/lesson/4903/start/22646/

57

HpI/IKJ'IaI[HI)Ie 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

58

59

HpI/IKHaZ[HHC 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

Ccdepa u map

https://resh.edu.ru/subject/lesson/4034/start/22791/

60

[epeceuenue cheps! u mapa ¢
mIockocThro. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua n
n300pakeHue mapa

61

[lepeceuenue cheps! u mapa c
mI0cKocThI0. Kacanue mapa u
cepsl IIOCKOCThI0. Bua n




62

n300pakeHHE mapa

VYpasaenwne chepsl. [Lnomans
cdepsl 1 e€ yacTei

63

64

65

66

Cummerpus chepsl u mapa

CTepeOMeTpI/I‘{eCKI/Ie 3aJa4M Ha
J0Ka3aTcJIbCTBO U BBIYUCIICHUC,

CBSI3aHHBIE CO CEPOl U MIapoM,

IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYHCIICHUC,

CBSI3aHHBIE CO CEpOl U MIapoM,

IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

HpI/IKJIa,I[HHe 3aga4u, CBA3aHHBIC CO

cdepoii u mapom

67

[ToBTOpEHME: OKPYHKHOCTH HA
IIJIOCKOCTH, BBIYNCIICHUS B
OKpPY>KHOCTH, CTaHJapTHBIE
noo0us

68

69

70

Pazmmunblie KOM6I/IHaHI/II/I TCII
Bpali€HusA 1 MHOTOT'PaHHUKOB

3agaun o teMe "Tena u
ITOBEPXHOCTH BpanieHus"

3amauu o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

https://resh.edu.ru/subject/lesson/491 1/start/23300/

71

KonTponbhas padora "Tena u
MOBEPXHOCTH BpalieHus"




72

73

06bem mummHapa. Teopema 00
00BEME MPSAMOTO MIITUHAPA
Brrunciienne 006EMOB TET C
MTOMOIIBIO OMPEACIEHHOTO
unTerpana. O0bpéM KoHyca

74

[Tmomaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

76

77

78

CrepeomeTpuueckue 3aauu,
CBA3aHHBIC C BIYUCICHUECM
00BEMOB IIMITMHIIPA, KOHYCA

[IpukiaaaHbIe 3a1a49H 110 TEME
"OO0BEMBI U ILIOLIAIA
noBepxHocTel Ten"”

OO0BEM mapa 1 IapOBOTO CEKTOPA.

Teopema 06 06vEMe mapa.
[Tnomans chepsl.
CrepeomerpHuyeckue 3a1au,
CBSI3aHHBIC C BBIYMCIICHUCM

00BEMOB mIapa, IMapoBOro CErMeHTa

" HIapoOBOIro CEKTOpa

[IpukanHble 3a1a4u MO TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM I11apa U TIIOMIAIBI0
cheprl. COOTHOIICHUS MEXTY
IJTONIAASIMUA TIOBEPXHOCTEN U
00BEMaMU OJO0HBIX TEJI

79

HO,I[06HLIC TCJIa B IPOCTPAHCTBC.

N3menenne o6bEéMa mpu mo100mm.

CrepeomeTpuiecKkue 3a1auu,




80

81

CBS3aHHBIE C BHIYMCIEHUEM
00BEMOB TeJl U IUIOLaNeH
IIOBEPXHOCTEH

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTJIIBIX

TCI

JIBM>KEHUS MPOCTPAHCTBA.
OTtoOpakenusi. J|BrxkeHus u
paBeHcTBO (puryp. OOume cBoiicTBa
IBWKECHUH

https://resh.edu.ru/subject/lesson/6297/start/22283/

82

Buapl 1BukeHMI: napaiebHbII
MEPEHOC, HEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT IIPSIMOM

83

84

85

[TpeoOpazoBanus noxoous. [Ipsmas
u cepa Diinepa
I'eomeTpuueckue 3a1aun Ha

IMPUMCHCHUC IBVIKCHUS

KonTtponbHas pabota "BekTops! B
nmpocTpaHcTae”

86

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEMAaTH3alMsl 3HAaHUM:
"[TapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B mpocTpaHCcTBE"

87

O6o061matomree nopropenue 11
MOHSITUH U METOJIOB Kypca




88

89

90

91

92

reomerpuu 10-11 kiaccos,
cUCTeMaTu3alus 3HaHui: "BekTopbl
B IIpocTpaHcTBe"

O6o6maromee moropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cUCTEeMaTu3alus 3HaHui: "BekTopbl
B IIpocTpaHcTee”

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cucTeMaru3anms 3Hanuii: "Oobem
MHOroOrpaHHuka"

Oo6o06mtaromiee nosropenue 11
MIOHATUH U METOJIOB Kypca
reomerpun 10-11 knaccos,
cucreMarusanus 3HaHui: "OobeM
MHOroOrpaHHuka"

O6o06maromiee nopropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xaccos,
cucTeMaTu3alus 3HaHuH:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
Kpyribix ten"

O6o06m1aromee nosropenue 11
MOHSATUN U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3als 3HaHUH:
"[Tmomraay MOBEPXHOCTH U OOBEMBI




93

KpyIJibIX Ten"

HtoroBas KOHTpOJIbHASA paboTa

94

95

WroroBas koHTpoJIbHAs paboTa

[ToBTOpeHuE, 0000IIEHNE 1
CHCTEMATH3AIHs 3HAHWI

96

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKHu U €€ pojib B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKHu U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKHu U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEpEOMETPUU
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U




KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ pojib B Pa3BUTHHU

102 1
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
AnrebOpa u Havasia MaTeMaTh4deckoro ananusa, 11 kmace/ Hukombckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue, AkiimonepHoe o01ecTBo

«3marensctBO «lIpocBemienre»

METOIUYECKUE MATEPUAJIBI IUISA YUUTEJIA
KWM. I'eometpus. 10 kinacc/Coct.A.H.Pypykun.-M.:.BAKO, 2016
[Toypounsle pazpadoTtku o reomerpun 10 knacc / Coct. B.A. SIpoBeHKo.- M.-

BAKO, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

https://resh.edu.ru/subject/17/10/

https://www.youtube.com/@lesavchen

https://ege.sdamgia.ru/

https://alexlarin.net/
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