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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
obmiero oOpa3zoBaHMs, TaK KaKk 00€CIIeYnBaeT BOZMOXKHOCTb U3yUEHUS JUCLHUIUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
O0y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUYECKHUX
3aJa4, YMEHME BBIIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW OOy4aroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

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

(dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMATUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOLIETO MUPA, 3HAHUE MMOHATUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHME WX NPUMEHSTh, YMEHHS JIOKa3bIlBaTh TEOPEMbI M HAXOJUTh
HECTaHJapTHbHIE CIOCOOBI PEIIeHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATUKHU TIPU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHATh, MPOBOAUTH JOKa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C MTPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEW 00y4aronuxcsi, M03HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp)KATEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO M 10 rogam o0yudenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaromuecs
oOpamaguch HEOJHOKpPaTHO. OTO TO3BOJSIET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIITyOJIss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus  Juisi auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMm, OOeCneyuTh yriayOJaeHHoe
U3YyYeHHUE TEOMETPUH KaK COCTaBIISIONICH yueOHoro npeamera «MaremMaTnkay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajuleNIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuiebHOCTh IPAMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE: NTapajuIe/IbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIECIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNIbHOrO MpOeKTUpoBaHHs. WM3o00paxeHue
¢buryp B nmapayuiesbHONW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  ¢GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

VYriael B NpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, BYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHbBIA 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-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleeNune];] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamujaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKW: IIPAaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpadap, KyO. IlpeacraBieHue O MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOIEKadIp U UKOCAdIpP.

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 U TOBEPXHOCTH MPABUIBLHOW MHPaAMUJBI,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETpPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. /[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpAasloOXKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronpHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJ Mexay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: IMIMHAPUYECKAsT TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTbD,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosnoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIKHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa M M1apoBOro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
cUCTeMa KoopAuHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus npoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXKEHUN: TapauieNibHBIA TEPEeHoC,
LHECHTpaJIbHAsT CUMMETpPHS, 3€pKAJIbHAsA CHMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[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 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPHI, OMNpPOCHI M APYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY U HACTOSLIEMY POCCHUMCKONW MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUNCKUX MAaTEMAaTUKOB U POCCUHUCKON MAaTeMaTUYECKOU IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dDTUYECKOIO IOBEICHMSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKIIOYAs DCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieil mnpodeccud U peasn30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTreMaTHM4eCKOMy  OOpa3oBaHUI0 U



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHUMAaHHE BIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXKHBIX
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 4YeloBEeUeCKOW esATEeNbHOCTH, 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 TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABINBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 10 aHAJIOTUH;

ITPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 penieHus ydeOHOW 3ajauu  (CpaBHUBAaTh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



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

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

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

POrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIABUTATH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IOSCHEHUS IO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTaBIIATh CBOM CYXACHUSA C CYXKICHUAMH APYI'MX YYaCTHHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTAlUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 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
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU 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 LUEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTEIbHOCTU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH YYeOHbIX 3a7ad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyxaeHus, OOMEH MHEHHI,
«MO3rOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJIMHHUPOBAaTh CBOM JCHCTBUSA C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
nupamuia), FT€OMETPUYECKUX TEJ ¢ TPUMEHEHUuEM QopMyI;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaxXO0XJICHUE TE€OMETPUUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOMbI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, MNPEOOPA3OBBHIBATH M WHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHaJTM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSTh U3YYCHHBIC MOHSATUS B
npolecce IMOMCKAa PEelIeHUs MaTeMaTH4ecku  chopMyIrpoBaHHOU
mpoOIeMBbl, MOJAEIUPOBATh peEaJbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEIUYHH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHMUYECKOW U CHEepUYecKOil TMOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATh B3aUMHOE PACIOJOKeHUEe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOWHAITUSMU TeI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300paxarb H3ydaeMble (UIYpbl, BBINOJIHATH (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 (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
pelarb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM JO0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpalllCHHs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapalijieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILINHY ), CEUEHUS LI1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4, TPEANOJIAralllinX HECKOJIBKO IIAaroB PEIICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

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

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

NPUMEHTh  TOJYYEHHbIE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTH4ecKu  CcPOpMyIHpPOBaHHOW  MpPOOJIEMBI,  MOJIEIHUPOBATH
peanbHble CUTyallMH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuyecTBO YacoB
Ne HanmeHnoBaHMe pa3ie/ioB U TeM JuiekTpoHHbIE (UG POBHbIE)
KonTpoabHbie
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBeJleHHE B CTEPEOMETPHIO 23 1 https://lesson.edu.ru/902.3/10?class=10
) B3anmHoe pacnonokeHue npsMbIX B 6 | https://lesson.edu.ru/902.3/10?class=10
MIPOCTPAHCTBE
3 [TapanneasHOCTh NPSIMBIX U TJIOCKOCTEHN B g https://lesson.edu.ru/902.3/10?class=10
MPOCTPAHCTBE
4 [TeprieHAMKYASAPHOCTD NPAMBIX U )5 https://lesson.edu.ru/902.3/10?class=10
IJIOCKOCTEH B MPOCTPAHCTBE
5 Vbl 1 PACCTOSHUS 16 1 https://lesson.edu.ru/902.3/10?class=10
6 MHOTOrpaHHHKH 7 1 https://lesson.edu.ru/902.3/10?class=10
7 BeKTOpHI B POCTPAHCTBE 12 https://lesson.edu.ru/902.3/10?class=10
g [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KoanuyecTBO YacoB
HanmeHnoBaHMe pa3aeioB U TeM JuiekTpoHHbIE (UG POBHbIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
1 AHATHTHYECKAS T€OMETPHS 15 1 https://lesson.edu.ru/902.3/11?class=11
) [ToBTOpEeHUE, 0600IICHNE 1 15 ! https://lesson.edu.ru/902.3/11?class=11
cUCTEeMaTH3aInsI 3HaHUI
3 OO6BEM MHOTOTPAHHUKA 17 1 https://lesson.edu.ru/902.3/11?class=11
4 Tesa BpameHus 24 1 https://lesson.edu.ru/902.3/11?class=11
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 | https://lesson.edu.ru/902.3/11?class=11
KPYIJIBIX T€l
6 JIBIOKEHHS 5 1 https://lesson.edu.ru/902.3/11?class=11
7 [ToBTOpeHue, 060061IeHNE U 17 5 https://lesson.edu.ru/902.3/11?class=11
CHUCTEMATHU3aIN 3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIE NpaBuiia U300pakeHUs Ha
PHUCYHKE IJI0CKOCTH, MMapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://lesson.edu.ru/902.3/10?class=10

[ToHsTHS CTEpeOMeTpHH: TOUKA, psiMasi,
IUIOCKOCTB, MPOCTpaHcTBO. OCHOBHEBIE
npaBuiIa N300paKEeHUS HAa PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TPSIMbIX
(OTpe3KOB), cepeAHBI OTPE3Ka

https://lesson.edu.ru/902.3/10?class=10

IlonsTus: NepeceKaromuecs 1mI0CKOCTH,
NNepeCCKaromuecs mnmpsamMasd U IJI0CKOCThb,
MOJIYIIPOCTPAHCTBO

https://lesson.edu.ru/902.3/10?class=10

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKaroIuecs npsmasi ¥ miIocKocTh;
MOJIYTIPOCTPAHCTBO

https://lesson.edu.ru/902.3/10?class=10

MHororpaHHUKH, H300pakeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB
MHororpaHHUKH, H300pakeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10




10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a1aHus
IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U TIJIOCKOCTEH

N306paxkenue ceuenunii nupamuabl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N306paxkenue ceueHuit nupamubl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N306paxkenue ceueHnit nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. N3o0paxkeHue nepecevdeHus
HOJYYEeHHBIX IIIOCKOCTe!. PackpanimBanue
MOCTPOCHHBIX CEUYEHHUH Pa3HBIMH LIBETAMH

N300pakeHne ceueHui MUpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pEbpa. N3o0pakeHue nepecedeHus
MOJYYCHHBIX TUIOCKOCTEH. PackparniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

MeTtoa cnefoB aJist MOCTPOSHUS CeUEHUN

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10




15

16

17

Merton ciaeaoB 1Jisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHnil psIMbIX U
IJIOCKOCTEH

Merton ciaeaoB 1Jisi HOCTPOCHUST CEYEHUM.
CBolicTBa nepeceyeHril MPSIMbIX U
IIOCKOCTEMN

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 111aroB
MOCTPOEHUS

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/902.3/10?class=10

ru/902.3/10?class=10

ru/902.3/10?class=10

18

[TocTpoenue ceuenuii B mupamue, Kyoe mno
TpéM TOoukam Ha péopax. CozgaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

https://lesson.edu.

ru/902.3/10?class=10

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

https://lesson.edu.

ru/902.3/10?class=10

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

https://lesson.edu.

ru/902.3/10?class=10

21

22

[ToBTOpenue nnanumerpun: Teopema o
MPONOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacuyeTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. McTtopus pazButus
MJIAHUMETPUU U CTEPEOMETPUH

https://lesson.edu.

https://lesson.edu.

ru/902.3/10?class=10

ru/902.3/10?class=10




23

24

25

26

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumnoe pacronoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronmecs npsmsie.
[Tpu3Haky CKPEIIMBAIOIMIUXCS MPSMBIX.
[TapamiensHble IPsIMbIE B IPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSMOM MapasuieIbHON
JAHHOM IPSIMOM, IPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIeH Ha JaHHOH
npsMoii. JleMma o mepecedeHun
napauieIbHbIX MPSMBIX IJTIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o

TpEX mapauIeIbHBIX NpAMBIX. Teopema o
CKPEIIHUBAIOIINUXCS TPIMBIX

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/902.3/10?class=10

ru/902.3/10?class=10

ru/902.3/10?class=10

ru/902.3/10?class=10

27

[TapamnensHoe mpoekTupoBanne. OCHOBHbBIE
CBOICTBa MapayijIeIbHOTO MPOEKTUPOBAHUS.
N300paxenne pa3HbIX GUTYp B
napajuieIbHON MPOEKINH

https://lesson.edu.

ru/902.3/10?class=10

28

lenTpanbpHas mpoekuus. YToi ¢
COHANpPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXY NPSIMBIMHU

https://lesson.edu.

ru/902.3/10?class=10

29

30

3aauu Ha JOKa3aTeNIbCTBO U UCCIIEIOBAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsaTus: mapauieabHOCTh NPSIMOKN U
IUIOCKOCTH B NpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMON M TNTOCKOCTH.
CaoiicTBa napauieIbHOCTH IPSIMON U

https://lesson.edu.

https://lesson.edu.

ru/902.3/10?class=10

ru/902.3/10?class=10




31

IIJIOCKOCTHU

I'eomerpuueckue 3a1aun Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEH B
MIPOCTPAHCTBE

https://lesson.edu.ru/902.3/10?class=10

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
NapajuleIbHOTO IPYyrou npsamoiu. Pacuér
OTHOLLEHUN

https://lesson.edu.ru/902.3/10?class=10

33

[MapannenbHas TpoeKIys, IPUMEHEHUE IS
MOCTPOCHHS CEUYeHUH KyOa n
napayuienenunena. CBoncTaa
napauielieue/1a ¥ MpU3Mbl

https://lesson.edu.ru/902.3/10?class=10

34

35

36

37

[Tapannensuble muockoctu. Ilpusnaku
NapajuIeIbHOCTH JBYX IIOCKOCTEN

Teopema o0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IIPOXOAALIEH
yepes TOUKY, HEe MPUHAIJICKAILYIO JTaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajuIeIbHBIX TNIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUs IPU
NIEPECEUECHNH JIBYX NapaJUIeIbHbIX
IIJIOCKOCTEN TPEThen

CaoiicTBa napanenbHbIX MI0CKOCTEN: 00
OTpe3Kax NapauIeIbHBIX NPSMBIX,
3aKJIF0YEHHBIX MEXy apajIeIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHUH MTPSIMOM €
JBYMsI TTapalJIeIbHBIMU TIOCKOCTSIMU

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10




[ToBTopenue: Teopema Iludaropa Ha

https://lesson.edu.ru/902.3/10?class=10

38
IIJIOCKOCTH
39 [ToBTOpEHME: TPUTOHOMETPHUS https://lesson.edu.ru/902.3/10?class=10
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
40 CaolicTBa Ky0a U IPSIMOYTOJILHOTO https://lesson.edu.ru/902.3/10?class=10
napajuienaenumnena
A1 Bprumncienre 1juH OTPE3KOB B KyOe 1 https://lesson.edu.ru/902.3/10?class=10
IIPSIMOYT'OJIBHOM IapajuleIeuIe e
[lepneHAUKYISIPHOCTD MPAMOUN U https://lesson.edu.ru/902.3/10?class=10
42 mockocty. [Ipru3Hak nepneHaAnKyJISpHOCTH
psIMOM M IJIOCKOCTH
[lepnieHAMKYASAPHOCTD MPAMOUN U https://lesson.edu.ru/902.3/10?class=10
43 1ockocTH. [Ipu3Hak nepneHIuKyIsspHOCTH
MPsIMOM M MJIOCKOCTHU
Teopema o CylIeCTBOBAHUU U https://lesson.edu.ru/902.3/10?class=10
44 €IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepe3 TOUKY MTPOCTPAHCTBA U
NEPIEHANKYIIIPHON K ITIOCKOCTH
45 [InockoCTH U EPIIEHUKYISPHBIE UM https://lesson.edu.ru/902.3/10?class=10
MpsIMbIE B MHOTOTPaHHHUKAX
46 [InockoCTH U EPIIEHUKYISPHBIE UM https://lesson.edu.ru/902.3/10?class=10
MpsIMbIE B MHOTOI'PaHHHUKAX
A7 ITepnenaukynsip u HakinonHas. [loctpoenue https://lesson.edu.ru/902.3/10?class=10
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO
43 [Iepnenqukymnsap u HaknoHHas. [loctpoenue https://lesson.edu.ru/902.3/10?class=10
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO
49 Teopema o Tpéx nepneHANKyIsapax (mpsamas https://lesson.edu.ru/902.3/10?class=10

U oOpaTHas)




Teopema o Tpéx nepneHAUKYIIpax (mpsmas

https://lesson.edu.ru/902.3/10?class=10

>0 u oOpaTHas)
51 VIO MEKITY CKPEIMBAIONIMMHUCS TIPSIMBIMH https://lesson.edu.ru/902.3/10?class=10
57 [Torck neprneHIUKYISIPHBIX MPSMBIX C https://lesson.edu.ru/902.3/10?class=10
NOMOUIbIO NEPIIEHANKYIISPHBIX MIIOCKOCTEN
53 OpTOTOHATLHOE POEKTHPOBAHHE https://lesson.edu.ru/902.3/10?class=10
[TocTpoenue ceuenuii kyoa, IpuU3Msl, https://lesson.edu.ru/902.3/10?class=10
54 IIPaBUJIBHOM MIMPAMM/IBI C TIOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
[ToctpoeHue ceueHuit Kyoa, mIpU3MBblL, https://lesson.edu.ru/902.3/10?class=10
55 MPaBWJILHON MUPaMUJIBI C TTOMOII[BIO
OPTOrOHAJILHON IIPOEKIIUU
CummeTpusi B IPOCTPAHCTBE OTHOCUTEIIBHO https://lesson.edu.ru/902.3/10?class=10
56 MII0CKOCTH. [InockocTn cummeTpuii B
MHOTOIPAaHHHUKAX
57 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U https://lesson.edu.ru/902.3/10?class=10
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHU
53 IIpaBunbpHBIE MHOTOTPAHHUKH. Pacuér https://lesson.edu.ru/902.3/10?class=10
pPacCcTOSIHUN OT TOYKH JI0 MJIOCKOCTH
59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér https://lesson.edu.ru/902.3/10?class=10
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH
CniocoObl OyCTUTh MEePIEHANKYISPDI: https://lesson.edu.ru/902.3/10?class=10
60 CUMMETpHUS, CABUT TOYKH I10 NapAIIIEITbHON
IPsIMOi
61 CnBur 1o HenmapaJIeTbHOU MPSIMOH, https://lesson.edu.ru/902.3/10?class=10

U3MEHEHUE PACCTOSHUN




62

63

64

KoHntposbHas pabdora "B3aumuoe
PaCION0KEHUE MPAMBIX U INIOCKOCTEMN B
npocTpascTae”

[ToBTOpEHME: yroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHUHYCOB

[ToBTOpEHME: yron Mexay

CKPEIIMBAIOIIUMUCS PSIMBIMU B
MIPOCTPAHCTBE

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

65

FGOMCTpI/I‘-IGCKI/Ie MCTOAbI BEIYUCIICHUA YyIJia
MCKAY MPSAMBIMHA B MHOTI'OI'PAHHUKAX

https://lesson.edu.ru/902.3/10?class=10

66

67

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOTO yrja
[TepnienqukynsapHele miockoctu. CBoiicTBa
B3aUMHO MEPIIEHINUKYISPHBIX MIJIOCKOCTEN

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IJIOCKOCTEW; TEOpeEMa O MPSMOM
NIEpPECEYEHMS IBYX MJIOCKOCTEN
NEPIEHIUKYIISPHBIX TPETHEHN MIOCKOCTU

https://lesson.edu.ru/902.3/10?class=10

69

[IpsimoyrobpHBIN Napajuienenunen; Kyo;
MU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenumne1a

https://lesson.edu.ru/902.3/10?class=10

70

71

TeopeMa 0 rMaroHany NpSAMOYTOIBHOTO
napaiesienunesa u cecTBUe U3 Heé
CrepeoMeTpHuuecKkre U NPUKIAIHBIE 3aJa4H,

CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPAMBIX U IMJIIOCKOCTU

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10




72

73

74

HOBTOpeHI/ICZ CKpCIIUMBAOIIHECS IIPSAMEIC,
napajiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OIrpaHHHUKax

[Tapa nmapanienabHbIX TIOCKOCTEN HA
CKPEIIMUBAIOIIUXCS MPAMBIX, PACCTOSIHHE
MEX1y CKPELIUBAIOLIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUAX

PaccTosHrE OT TOUKH J0 IINIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

75

Brluncnenue paccTosHUN MEXTY
CKPELIMBAIOIMMHUCS IPSIMBIMU C IIOMOLIBIO
NEPHEHAUKYIIIPHON IIIIOCKOCTH

https://lesson.edu.ru/902.3/10?class=10

76

7

78

TpéxrpaHHslil yroi, HEpaBeHCTBa IS
TpexrpanHbIx yrioB. Teopema IIudaropa,
TEOPEMbl KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yIJIa

OeMeHThI chepruuecKoil reoMeTpuu:
reoIe3NYeCKUe JTMHUN Ha 3eMIIe

Konrtponbnas padora "Yrisl u paccTosHus"

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

79

80

Cucremaruzanus 3HaHul "MHOrorpaHHUK U
€ro 2J1eMeHTH!"

ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupamua

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

81

[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBL.
IIpaBunpHas npuzma

https://lesson.edu.ru/902.3/10?class=10

82

[Ipssmoit napaienenunes, NpsMOyroabHbIN
napajuienenunesn, Kyo

https://lesson.edu.ru/902.3/10?class=10




83

84

Breinykibie MHOTOrpaHHUKHU. Teopema
Ditnepa

Breinykibie MHOTOrpaHHUKHU. Teopema
Oiinepa. [IpaBunbHbIC U OTYIPABUIIbHBIC
MHOTOTPaHHUKHU

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

85

86

87

88

KonTponsHas padora "MHuororpaHHUKT"

[TonsiTrie BeKTOpa Ha IJIOCKOCTH U B
MIPOCTPAHCTBE

CymMma BEKTOpOB

Paznocth BCKTOpPOB

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

&9

90

[IpaBuio nmapasmenenumnena

YMHOXEHUE BCKTOpa Ha YUCJIO

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

91

92

Pasnoxenue Bekropa 1o 6asucy Tpéx
BCKTOPOB, HC JIC)KAIIUX B 0I[HOI>1 IIJIOCKOCTH

CkansspHO€E TPOU3BENCHUE

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

93

94

Brruncnenue yria Mex1y BEKTOpaMu B
IIPOCTPAHCTBE

HpOCTCﬁIHHC 3ala4u C BEKTOpaMu

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

95

96

[Ipocretinue 3a7a4u ¢ BEKTOpaMu

HpOCTCfIH.IPIC 3ala4u C BEKTOpaMu

https://lesson.edu.ru/902.3/10?class=10

https://lesson.edu.ru/902.3/10?class=10

97

[Ipocreiilue 3a7a4n ¢ BEKTOpaMu

https://lesson.edu.ru/902.3/10?class=10




98 OGOGIIEHHE U CHCTEMATH3AIMS SHAHMI 1 https://lesson.edu.ru/902.3/10?class=10
99 OGOGIICHHAS 1 CHCTEMATH3AMS JHAHMH 1 https://lesson.edu.ru/902.3/10?class=10
100 HroroBast kKoHTpoOIbHAs paboTa 1
101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 O000111eHNEe U cUCTEMAaTU3ALNS 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe NN (ppoBbIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypPChI

| [ToBTOpenue tems! "KoopauHaTsl BeKTopa | https://lesson.edu.ru/902.3/11?class=11
Ha IJIOCKOCTH U B TPOCTpaHCTBE"

) [ToBTOpenue tems! "CxkanspHoe 1 https://lesson.edu.ru/902.3/11?class=11
IIPOU3BEIEHUE BEKTOPOB"

3 IToBTOpeHue TeMsl "Brruncinenue yria 1 https://lesson.edu.ru/902.3/11?class=11
MEXy BEKTOpaMH B IpocTpaHCTBE"

4 [ToBTOpeHue Tems! "YpaBHEeHHE IPAMOI, | https://lesson.edu.ru/902.3/11?class=11
MPOXOJIAIIEH yepe3 ABE TOUKH"

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, | https://lesson.edu.ru/902.3/11?class=11
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax

6 YpaBHEHHE IUNIOCKOCTH, HOpMaJlb, | https://lesson.edu.ru/902.3/117?class=11
YpaBHEHHUE MJIIOCKOCTH B OTPE3Kax

7 BeKTOpHOE MPOH3BE/ICHH e 1 https://lesson.edu.ru/902.3/11?class=11

3 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE | https://lesson.edu.ru/902.3/11?class=11
IpOrpaMMHUpPOBaHUE

9 JInHeiiHbIe HEpaBEHCTBA, TUHEMHOE | https://lesson.edu.ru/902.3/11?class=11
IpOorpaMMHUpPOBaHUE

10 AHaTMTUYECKHE METOIBI pacyéTa yria I https://lesson.edu.ru/902.3/11?class=11
MEXIy MPSMBIMHA B MHOTOTpaHHUKAX

1 AHaMTUYECKHE METO/IbI pacyéra yria | https://lesson.edu.ru/902.3/11?class=11
MEXIY MIOCKOCTSIMUA B MHOTOTpaHHUKAX

12 dopmyiia pacCTOSIHUA OT TOUYKH 10 1 https://lesson.edu.ru/902.3/11?class=11

IJIOCKOCTHU B KOOpAWHATAX




HaXO}K,I[eHI/IC paCCTOHHI/Iﬁ OT TOYKH OO0

https://lesson.edu.ru/902.3/11?class=11

13
TUTOCKOCTH B KyOe

14 Haxoxnenue paccTossHUN OT TOYKH 10 https://lesson.edu.ru/902.3/11?class=11
IJIOCKOCTH B IIPABUJIBHOW MUPAMU/JIE

15 KonTtponpHas pabora "AHanuruieckas https://lesson.edu.ru/902.3/11?class=11
reomerpust"

16 CedeHuss MHOTOIPaHHUKOB: CTaH/IAPTHbBIC https://lesson.edu.ru/902.3/11?class=11
MHOTOTPaHHUKH

17 CeueHHs MHOTOTPAHHIKOB: METOJI CIIE/IOB https://lesson.edu.ru/902.3/11?class=11
CedeHuss MHOTOIPaHHUKOB: CTaH/IAPTHbBIE https://lesson.edu.ru/902.3/11?class=11

18 IJIOCKOCTH, MIEPECEUCHUS MPAMBIX U
IJIOCKOCTEM

19 [TapaniensHbIE NPSIMBIE U TITTIOCKOCTH: https://lesson.edu.ru/902.3/11?class=11
napajujieibHble CEYEHUs

20 [TapannenpHbIe PAMBIE U TIIOCKOCTH: https://lesson.edu.ru/902.3/11?class=11
Pacy€T OTHOLIEHUN

71 [TapannenpHbIe PSAMBIE U MIIOCKOCTH: YTJIIbI https://lesson.edu.ru/902.3/11?class=11
ME¥XK]1y CKPEIIMBAIOIIMMHUCS TPSIMBIMH
IlepneHAUKYIISpHBIE TIPSAMBIE U INIOCKOCTH: https://lesson.edu.ru/902.3/11?class=11

” CTaHJapTHbBIE NAPhl MEPIEHIUKYIISPHBIX
IJIOCKOCTEN U IPSIMBIX, CAMMETPUU
MHOTOTPAaHHUKOB

73 [IepnieHauKyIsIpHBIE MPSAMBIE U TUIOCKOCTH: https://lesson.edu.ru/902.3/117?class=11
TeopeMa O TPeX MNEPHEHAUKYIAPAX

24 [lepnenauKyIsIpHBIE TPSIMBIE U INTIOCKOCTH: https://lesson.edu.ru/902.3/11?class=11
BBIYMCIICHHS JJIMH B MHOTOTPaHHUKAaX

25 TToBTOpEHHe: TUIOMATH MHOTOYTONBHHKOE, https://lesson.edu.ru/902.3/11?class=11




26

(bopMyJIBI TS ILIOMIAACH, COOOPaKSHUS
o 00us

[ToBTOpEHME: IIOMIAAX MHOTOYTOJIbHUKOB,
(bopMyJIBI TS ILIOMIAACH, COOOPaKEHUS
nmonoous

https://lesson.edu.ru/902.3/11?class=11

27

[ToBTOpEHUE: MOl MHOTOYTOJIbHUKOB,
(bOopMyIIBI TSI TIOMIAACH, COOOpaKEHUS
nmonoous

https://lesson.edu.ru/902.3/11?class=11

28

29

30

31

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
IUTOIIAAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs 1O 100ust

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Ust
KoHntposbhas padota "IloBTopeHue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJsenenuneaa

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

32

33

34

3anaun 00 yABOE€HUHU Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIIUH yIia
CrepeomeTpHuuecKHe 3a/1auu, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJienenuneaa

[Ipuxnagnelie 3a1a4u, CBSI3aHHbIE C

BBIYHCIICHHEM 00BEMaA npsAMOYT'OJIbHOT'O
napajjejenmiicaa

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

35

O0BEM MPAMOI TPU3MBI

https://lesson.edu.ru/902.3/11?class=11




CTepCOMeTpI/ILIeCKI/IC 3aa4u, CBsA3aHHBIC C

https://lesson.edu.ru/902.3/11?class=11

36 BBIYUCIICHHEM 00BEMOB TPSMOI TTPU3MBI
37 [Ipuknagabie 3a1a9u, CBSI3aHHbBIE C 00BEMOM https://lesson.edu.ru/902.3/11?class=11
NPSMON MPU3MBI
Brrunciaenue 006EMOB TE € ITOMOILBIO https://lesson.edu.ru/902.3/11?class=11
38 onpeaenéuHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Brrunciaenue 006EMOB TE € ITOMOILBIO https://lesson.edu.ru/902.3/11?class=11
39 onpenenéHHoro uuterpaiga. Oobém
MUPaMU/IbI
40 ®opmyna o0béma nupamuabl. OTHOIICHKE https://lesson.edu.ru/902.3/11?class=11
00BeMOB MUpamMu ¢ OOLIUM YTIIOM
41 dopmyna 00bpéMa mupamuiel. OTHOIIEHHE https://lesson.edu.ru/902.3/11?class=11
00BeMOB MUpaMu ¢ OOLIUM YTIIOM
42 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIC C https://lesson.edu.ru/902.3/11?class=11
00BEMaMH HAKJIIOHHOW MTPU3MBI
43 CrepeoMeTpHUeCKUe 3aJa4l, CBI3aHHBIE C https://lesson.edu.ru/902.3/11?class=11
00BEMamMH TUpaMUIBI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI https://lesson.edu.ru/902.3/11?class=11
44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI
45 [Mpuknanueie 3agaun mo Teme "OO0bEMBI https://lesson.edu.ru/902.3/11?class=11
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUIbI
46 [Tpumenenne 00bEMOB. Boruncienue https://lesson.edu.ru/902.3/11?class=11
PacCTOSIHUS A0 MIOCKOCTH
47 Kontponbnas pabora "O0bEM https://lesson.edu.ru/902.3/11?class=11

MHOTOTpaHHHKaA"




HI/IJ'II/IHI[pI/ILICCKaH IIOBEPXHOCTD,

https://lesson.edu.ru/902.3/11?class=11

48 00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBoi HUIHHAP. https://lesson.edu.ru/902.3/11?class=11
[1momaar MOBEpXHOCTH UIIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3yromime https://lesson.edu.ru/902.3/11?class=11
KOHHUYECKOU rmoBepxHoctu. Konyc

51 CeueHue KOHYCa MIOCKOCTBIO, https://lesson.edu.ru/902.3/11?class=11
napajuieIbHOM TIOCKOCTH OCHOBaHUS

57 Yceuénnslii konyc. M300paxeHne KOHyCOB https://lesson.edu.ru/902.3/117?class=11
U YCEUEHHBIX KOHYCOB

53 [Tnomaae GOKOBOIM MOBEPXHOCTH U ITOJTHON https://lesson.edu.ru/902.3/11?class=11
MOBEPXHOCTH KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM https://lesson.edu.ru/902.3/11?class=11
MOBEPXHOCTU KOHYyCa
CrepeomeTpuuecKkue 3a1auu Ha https://lesson.edu.ru/902.3/11?class=11

55 JI0Ka3aTelIbCTBO M BBEIYHCIICHUE,
MOCTPOEHUEM CEUEHUM UINH/PA, KOHyCca
CrepeomeTpuuecKue 3a1a4u Ha https://lesson.edu.ru/902.3/11?class=11

56 JI0Ka3aTelIbCTBO M BEIYHCIICHUE,
MOCTPOEHUEM CEUEHUH UINH/PA, KOHyCca

57 IIpuxnagHeie 3a1a4n, CBI3aHHBIE C https://lesson.edu.ru/902.3/11?class=11
TATUHAPOM

53 [Ipuxnaguele 3a1a4n, CBI3aHHBIE C https://lesson.edu.ru/902.3/11?class=11
UATUHAPOM

59 Cdepa u map https://lesson.edu.ru/902.3/11?class=11

60 Tlepeceuerue cepsl ¥ Mapa ¢ MIOCKOCTHIO. https://lesson.edu.ru/902.3/11?class=11




61

Kacanwue miapa u cdepsl miockoctbro. Bun n
n300paKeHue mapa
I[Tepeceuenue cdepbl U mIapa ¢ MIOCKOCTHIO.

Kacanwue nrapa u cdepsl Iiockoctsio. Bua n
n300pakeHHE 1mapa

https://lesson.edu.ru/902.3/11?class=11

62

VYpasuaenue chepsl. [Lnomans cheps u eé
yacreu

https://lesson.edu.ru/902.3/11?class=11

63

64

Cummetpus cdepsl 1 mapa

CrepeomeTpHruecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO M BBIUMCIICHUE, CBS3aHHBIC
€O cdepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIOCKOCTHIO

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

65

CrepeomeTpHruecKue 3a1a4u Ha
JOKa3aTCJIbCTBO U BBIYMCJIICHUEC, CBA3aHHBIC
co cepoii U mapom, MOCTPOSHUEM UX
CEYEHUH TIOCKOCTHIO

https://lesson.edu.ru/902.3/11?class=11

66

67

68

[Ipukianubie 3aqa4n, CBsI3aHHBIE CO cPepoit
U II1apOM

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaH/IapTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUS U
MHOT'OI'PpaHHUKOB

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

69

3agaum o Teme "Tena 1 TOBEPXHOCTH
BpanieHus"

https://lesson.edu.ru/902.3/11?class=11

70

3anaun o teme "Tena U MOBEPXHOCTH
BpauieHus"

https://lesson.edu.ru/902.3/11?class=11




71

72

KoHnTtposbHast padota "Tena u moBepxXHOCTH
BpanieHus"

O0BeEM mumuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

73

74

75

Brrurcnenue 00bEMOB TN ¢ TOMOIIBHIO
onpeaenéuHoro uarerpaita. O0pEM KoHyca

[Tnomaau 6OKOBOM M MOJTHON MTOBEPXHOCTH
KOHYyca

CTepeOMeTpI/I‘leCKI/IC 3aJa4yu, CBA3aHHBIC C
BBIYKCIEHHEM 00BEMOB HUJInHApAa, KOHyCa

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

76

77

78

79

80

[Ipuknanueie 3anaun mo teme "OO0BbEMBI U
TJIOIA U TTIOBEpPXHOCTEH Te"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [lnomans chepsl.
CrepeomeTpHyeCcKHe 3a]1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CerMEHTa U MapOBOT0 CEKTOPa

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
miomaaso cepbl. COOTHOLIEHUS MEXKITY
IUIOLIA/IIMU TOBEPXHOCTEN U 00bEMaMuU
MOAO0OHBIX TEJ

[TonoGHbIe Tena B MPOCTPAHCTBE.
N3menenune o6bEMa rpu mogo0muu.
CrepeomMeTpudecKue 3a1a49u, CBI3aHHBIC C
BBIUHCIIEHNEM 00BEMOB TENI U IUIOMIAIEN
MTOBEPXHOCTEN

KonTtponsHas padora "[1nomaau

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11




81

MMOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBmxeHus u paBeHCTBO (puryp. O6mme
CBOMCTBA IBW)KCHUU

https://lesson.edu.ru/902.3/11?class=11

82

Buabl n1BukeHMit: napauielibHbIN IEPEHOC,
LEHTPAJIbHASL CHMMETPUS, 3€pKajbHAs
CHUMMETPHUS, IOBOPOT BOKPYT HNPSIMOM

https://lesson.edu.ru/902.3/11?class=11

83

84

[Ipeo6pazoBanus mogodus. [Ipsmas u cdepa
Ditnepa

['eomeTpHuuecKue 3a1aun Ha IPUMEHEHHE
JIBYDKCHUS

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

85

Kontponbnas padota "BekTopsl B
npocTtpaHcTae”

https://lesson.edu.ru/902.3/11?class=11

86

87

88

89

O6o06matomee moBTopeHue 11 MoHITHI 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucremarusanus 3HaHui: "l[lapamiensHocTh
MPSIMBIX U TIFIOCKOCTEH B pocTpaHcTBe"

Ob6o6uaroree nopropeHue 11 noHsATUit 1
MeTOJI0B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3alus 3HaHHii: "BekTopsl B
npocTtpaHcTae”

Ob6o6u1aroree noropenue 11 noHsATHit 1
MeTOJI0B Kypca reomerpun 10—11 knaccos,
cucTeMaTtu3anus 3HaHui: "BekTopsl B
npoctpaHcTae”

Ob6o6maroree noropenue 11 noHsATHit 1

MeTOJ10B Kypca reomerpun 10—-11 knaccos,
cucreMaTtu3anus 3HaHuil: "O0bem

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11




90

MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHsATH 1
MeTOJI0B Kypca reometpun 10—11 knaccos,
cuctemaruzanus 3HaHuil: "Oo6beM
MHOTOTpaHHUKA"

https://lesson.edu.ru/902.3/11?class=11

91

Ob6o6maromee nosropenue 11 noHsATH 1
MeTOoJ10B Kypca reomerpun 10—11 knaccos,
cucrteMarusanys 3Haguii: "Inomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

https://lesson.edu.ru/902.3/11?class=11

92

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cuctemarusanus 3Hanuil: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Te"

https://lesson.edu.ru/902.3/11?class=11

93

94

Wrorosas koHTpoJsibHasA paboTa

Hrorosas KOHTPOJIbHaA pa60Ta

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

95

96

97

[ToBTOpenue, 060061IIeHUE U
crucTeMaTu3alus 3HaHUI

I/ICTOpI/I}I Pa3BUTHA CTCPEOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX

HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTUHU COBPEMEHHBIX

HWHKCHCPHBIX U KOMITBIOTCPHBIX TCXHOJIOT 15071

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

98

Hcropust pa3BUTHS CTEPEOMETPUHN KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX

HHXKXCHCPHBIX U KOMITBIOTCPHBIX TEXHOIOTHI

https://lesson.edu.ru/902.3/11?class=11




99

100

101

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

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

Wcropus pa3BuTUs CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

https://lesson.edu.ru/902.3/11?class=11

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ posib B PA3BUTHHU COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

https://lesson.edu.ru/902.3/11?class=11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUYKA, PsiMas, INIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX NIPHU PEIICHUU
' rEOMETPUYECKHX 3a1a4
73 OnepupoBaTh MNOHATHAMH: NApAJUICNbHOCTh U NEPHEHIUKYISIPHOCTh
’ MPSAMBIX U IJIOCKOCTEH
74 KitaccupunupoBars B3aUMHOE PACIIOIOKECHHUE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OrniepupoBaTh MOHATHSMHU: JIBYTPAHHBINM YroJl, TPaHU JIBYIPAHHOIO YTJIa,
7.5 pebpo ABYrpaHHOTO yria, JUHEWHBIA yroJ JBYIPAHHOIO yIiia, TpajycHas
Mepa JIBYTrpaHHOTO yria
76 OnepupoBaTh MOHATUAMHU: MHOTOIPAHHUMK, BBIMYKJIbII W HEBBINYKJIbIN
’ MHOTOTPaHHUK, 3JIEMEHThl MHOTOI'PaHHUKA, TPaBUJIbHBI MHOTOIPaHHUK
77 PacriosHaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (TIUpamMuza, IpU3Ma,
' MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudpunupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHUS IS
7.8 Kiaccuukanuu (BBITYKIIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, MPAaBUIbHBIC
MHOTOT'PaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJuIeIICITUIIC I )
7.9 OnepupoBaTh NOHATUAMU: CEKYIIAs MIIOCKOCTh, CEUEHUE MHOTOTPAaHHUKOB
710 OOBSICHATh MPUHIIMIIBI TIOCTPOCHUS CEYCHUI MHOTOTPAHHUKOB, UCTIOIB3YS
) METOJI CJIEJIOB
CtpoutTh ceueHHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB HMPOCTHIX OOBEMHBIX (QUIYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxOXKIEHHE T€OMETPUYECKUX BEIMYUH MO 0Opas3lam
WM aJIrOpUTMaM, NPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABI TP
7.12 pEUIEHNH  CTaHJAPTHBIX MATEMATHYECKWX 3aJa4 Ha  BBIYMCICHHUE
PACCTOSITHUN MEXIy IBYMsl TOYKaMH, OT TOYKH JO TPSIMOM, OT TOUYKHIIO
MJIOCKOCTH, MKy CKPEIIMBAIOITUMUCS MPSIMBIMU
Pematp 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIN aJITOpUTMaM, NPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOABI TP

PEIICHUN CTAHAAPTHBIX MATEMATUUYCCKHUX 3aaa4 Ha BBIYHMCICHHUC YIJIOB
MCXKAY CKPCIIUBAIOIIUMUCA MPAMBIMU, MCEKIY pr[MOI\/'I 1 IINIOCKOCTHBIO,




MCKAY MIIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB (TIPU3Ma,

7.14 nupamMpia) ¢ MNpUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMU TTOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTb NOHATHAMHU: CHMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYpBI
W3BnekaTh, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HH(MOPMAIHMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (Urypax, NpeACTaBICHHYI Ha
yeprexax U pACyHKax
[IpumensTe reoMerpudeckue (akThl Ui PELICHUS CTEPEOMETPUYECKHX
7.17 3a/1a4, MPEIIIONIAralIUuX HECKOIbKO IIAaroB pELICHUs, €CIA YCIOBHUS
NpUMEHEHHS 3aJ]aHbl B IBHOH (popme
718 [IpumeHATh DmpOCTEHIINE NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOoIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HU, PacllO3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUN B UCKYCCTBE
[IpumeHATh MONMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTYyalluu U NMPUMEHATh U3yUCHHbIC TIOHATUS B IPOLECCE MTOMCKA PELICHMUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIIUPOBATh PEabHbIC
7.20 CUTyallud Ha S3bIKE T'€OMETPUH, MCCIEN0BaTh IIOCTPOECHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TEOopeM, ammapara aireopsl,
pelmars  NpaKkTU4YECKHME  3aJadd,  CBA3aHHBIE C  HAXO0XJICHUEM
TFEOMETPUYECKHUX BEIMUNH
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOIM
NpoBEpPsieMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: IMIUHJIpPUYECKass MOBEPXHOCTh, 0Opa3yrollue
6.1 LWIMHIPUYECKON TIOBEPXHOCTH, IWJIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OnepupoBaTh MOHATHUSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIapOBOH CJI0M, OCHOBAHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TN  BpalleHUS,




reOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHAMH: MHOTOTPAaHHUK, BIHCAaHHBIH B chepy u
OTHMCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHS MKy IIOMAJISIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOOOOHBIX TEN

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C TIPUMEHEHHEM IPOCTBHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUCHHS Tl
BpalleHUs

W3Bnekarb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh HHGOPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKax

[IpumeHsTh reomeTpuueckre (axKThl ISl PEHICHHs] CTEPEOMETPHUECKUX
3aja4, MPEIIOoNaralliiX HECKOJIbKO IIIaroB peIIeHUs, €ClIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JICHCTBUS CIIOKEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCIio, O6’b$[CH$ITI), KaKNUMH CBOI\/JICTBaMI/I OHH
oOJazaroT

HpI/IMeHHTB IIpaBUJIO IapaJuICJICIIUIICAa TP CJI0KCHHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) IMMOHATHUAMUA: AOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAMHATBI BEKTOPA, YIoOJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroJl
MEXJly BEKTOpaMH, CKaJIIpHOE IPOU3BEIEHUE, PACKIIaJbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT
Pematps mpocreiinme reoMeTpruueckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOI'O METOJA

6.20

Pemate 3aJa4u Ha JOKa3aTCIbCTBO MATCMATHUYCCKUX OTHOIIEHUNA U
HaXOXIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WK aJIrOpuTMam,
IMPUMCHAA HU3BECTHBIC METObI npu pEeUICHU A CTaHIapTHBIX
MaTeMaTHYCCKUX 3aaa4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁMHC mporpaMMHBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO,Z[I/ITB OpUMEPBI MATCMATUYCCKUX 3aKOHOMCpHOCTeﬁ B IIpUPOAC U
JKHU3HHU, paCllO3HABATh MPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

HpI/IMeHSITI) IOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIU3HUPOBATH PCAaJIbHBIC




CUTYyallUu ¥ MPUMEHITh U3YUYCHHbIC MTOHATHUS B MPOLIECCE MOMCKA PELICHUs
MaTeMaTHu4ecku cHopMyIUpOBaHHON MPOOIEMbl, MOAECTUPOBATH pEAbHbBIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEA0BaTh IMOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYEeCKHe  3aJayd,  CBA3aHHbBIE C  HaXO0XJICHHUEM
F€OMETPUUYECKUX BEITMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

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

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioKeHue NMpsMBbIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapajlIeIbHbIe
U CKpeluBarouiyecs npsmbsle. IlapaienpHOCTP MHpSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NApAJUICIbHBIE IMPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NApAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEYECHUN

HCpHGHI{I/IKyJISIpHOCTB Hp?[MOfI N IUIOCKOCTU: MEPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, TPU3HAK
NEPIEeHIUKYIIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U MJIOCKOCTBIO, IBYTPAHHBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh IJIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE DJJIEMEHTBHI MHOTOIDAaHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHuKa. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHWS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumnes, NpsIMOYTOJIbHBIN Mapajjieenunesa u
ero cporcrBa. [Iupammpa: n-yrospHas nNUpaMuaa, TPaHW W OCHOBAHHWE IMHPAMUIBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bl, MpPaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OnemMeHTsl Npu3Mbl UM nupamunabl. [IpaBWiIBHBIE MHOTOIDaHHUKH:  IOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpPaMHA,
npaBUiIbHAs TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUU B nupamMuaax, napauiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,



TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOi TIpu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MPABWIBHOW MUPAMHABI, TE€OPEMa O IUIOMIAJAN YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM NTUPaAMUIBI, TPU3MBI

7.7

[TomoGubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapudeckass MOBEPXHOCTh, 00pa3yrolue MIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYecKoil moBepxHOCTH. KOHyc: OocHOBaHME W BeplIMHA, oOpa3yromias U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTH

Cdepa u map: neHTp, paguyc, JMamerp, TUIOMAs MoBepxHOCcTH ceprl. Bzaumuoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmunmHapa u KoHyca
KomOuHamu Ten BpaieHuss ¥ MHOTOIPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHMK, WM TEJIO BPaLLlCHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCTBa O00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieacTsusd u3 He€. O0bEM HWIMHIpA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXy IUIOMIAIIMU MIOBEPXHOCTEM,
o0BEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockoctd M B npocTpaHCTBE. CJIOKEHME M BBIUNTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHas cucTeMa KOOpPJAMHAT B MpocTpaHcTBEe. KoopawHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIuMCIEHHE YII0B MEXAY NPSIMBIMA M IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PELICHUHA 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 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOopMyJIUpPOBAaTH U ONEPUPOBATh MOHATUAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMa, CJIEACTBHE, CBOMICTBO, IpPU3HAK, JI0KA3aTelbCTBO,
paBHOCUIIbHBIE (OPMYIHUPOBKYU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKOH WHIYKIINH,
IMPOBOAUTDL AOKA3aTCJIILHBIC pAaCCYXKACHUS IPHU PCIICHHUH 3a/1a4, OICHHUBATb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
IMOHATHUAMU. MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMd HAJd MHOXCCTBAMMU,
YMEHHE UCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJICHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJNOE YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTeNIEM, KOPEHb HATYPAJIbHOW CTENEHH, CTETIEHD C
palMOHANIBHBIM [TOKA3aTeNIeM, CTENEeHb C JAEHCTBUTENbHBIM IOKA3aTelIeM,
JorapupmM Yucla, CHUHYC, KOCHHYC M TaHTEHC MPOU3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, PAllMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIINN 001t
JeNuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1ay; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULHOHHBIMU CHCTEMaMH
CUMCJICHUS; YMEHUE BBINIOJIHATH BHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO cTenmeHsMH M Jorapupmamu, npeoOpa3oBaHusi APOOHO-
palOHaJIbHBIX ~ BBIPDAKEHUH;  yMEHUE  ONEpUpOBaTh  IMOHATUSAMU:

nocCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKaH nmporpeccust, TreoMETpUYICCKad



nporpeccusi, OeCKOHEYHO yObIBaroIlasi TreoMeTpudecKkas MpOTrpeccHs;
YMEHHUE 3a/laBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCJIE€ C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3amucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MPOU3BOJIUTH apU(PMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEpPUpPOBATH
NOHATUSMU:  MaTpuia 2X2  u  3X3, onpeienuTeab  MaTpULbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OITPCACIIUTECIIA

YMenue ONCpHUpOBaTh MNOHATUAMH: pPALNUOHAIBHBIC, HPPALNUOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HCpPaBCHCTB W CHUCTECM; YMCHHC PpCHIATb YpPAaBHCHUA,
HCpPAaBCHCTBA W CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peiaTb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; IMPUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJlad 1 3aaa4 U3 pas3INIHbIX obnacrei HAayYKHU U peaﬂLHOﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIUHU, KCTpeMyM (yHKIMH, HanOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMIOTOTHI rpaduka
(byHKLIMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPHUUECKUI U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NepBOOOpa3Has, ONpeaeNEHHbII
UHTErpajl; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUNCIATH  NPOM3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIMN (YHKIMH, HAXOAUTh ypaBHEHHME KacaTelbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeloBaHUA (YHKUHH,
HaXOJUTh HAuOOJIbIIME U HAUMEHbIINE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BaHUEM arapaTa MaTeMaTH4ecKOro
aHaINM3a; MNPUMEHSTh MPOU3BOAHYIO JUISl HAXOXIACHHUS HAWIydlIero
pellleHusT B NPHUKIAIHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHUYECKUX H

bu3HYecKuX 3a/1adax; HAXOJIWUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCErpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIUPOBAHUA C

noMoIbI0 AU epeHInanbHBIX YpaBHEHU I

YMenue onepupoBaTh NOHATUSAME: TpapuK PyHKIMH, 0OpaTHAs (YHKIHS,
KOMITO3ULMS (DYyHKUMH, JTUHEeHHas (QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHAas (QYHKIUS, TPUTOHOMETPUUECKHE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPUUYECKHE (YHKIMH, MOKa3aTelbHas U
Jgorapupmuueckas (yHKIHUW; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMNOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHsI MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHuy 33j1a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 PealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIUYHHAMU;
UCIIONIb30BaTh CBOWMCTBA M Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3a/lauM Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3a/a4d U3 00JAaCTH yIpaBJIEeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIOBUIO 3aJlayd, HUCCIIENO0BATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHbBIE CUTYyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apupMEeTHUecKoe, MeAUaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMeHHe H3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMallnIO, MPEICTAaBICHHYIO B Ta0IMIaX, Ha AMarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH; MPEACTABIATh
UHPOpPMALMI0 C [OMOIIBIO TabaMIl W  JAuarpaMM; HCCIElI0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C TNPUMEHEHHEM TIpadUUYecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UuecKu MCCIeA0BATh COBMECTHbIE

Ha6J'IIOIlCHI/I${ C MOMOLIBIO JUuarpamMm pacCCruBaHUA U JIMHENHOMN perpeccun

YMeHue ONnepUpoBaTh IOHATUAMH: CIyYaWHBIA OIBIT W CIlydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YaWHOTO COOBITHS; YMEHHE BBIYUCIIATH




BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpagHUUECKUX METOMIOB; IMPHUMEHSTh
GOpMyIBI CIOKEHHSI U YMHOXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, (hopmyny bepHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pAacCIpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHUEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyYallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIpEICICHUN IS PEUICHUs 3ajay;
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJBIINX YHCET, METOABl BHIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, NEPECTAHOBKA, YHUCIO COUYCTAHUI,
YUCII0  TEPeCcTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3a7ay; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKPELIUBAIOLIUECS IPSMBIE, TAPAJLIEIBHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MEXAay IIPAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY INPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI ITNUIAHUMCTPUH, YMCHHUC OILICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaThb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa4U

10

YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajuienenunen, MOpu3Ma, NHpamMuaa, (Gurypa M TOBEPXHOCTh
BpaleHus, IMWIMHIAP, KOHYC, Imap, cdepa, miomanb chepsl, II0maIb
MOBEPXHOCTH MHUPAMHIBI, MPU3MBI, KOHYCa, IWIMHIpa, O00bEM KyOa,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, TPU3MBbL, UWIUHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHs] KOHYyCa W IWIMHIPA,

napauiCibHbIE OCH HWJIXM OCHOBAaHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
MHOTOTpaHHHMKa, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C OMOILBIO JJIEKTPOHHBIX CPE/CTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHus u3ydaeMbIx (PUryp, BHIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiIaccuPukanuioo ¢Guryp 1o
pa3jMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAUMBIE JONOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh TOHATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MoA00Us, MOA00HBIE GUTYPBI; yMEHUE
pacrno3HaBaTh paBHbIC W TOJ00HBIC (DUTYPBI, B TOM YHCIE B MPHUPOJC,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh T€OMETPUICCKHE OTHOIICHUS TIPH
pelIeHUH 3a/iad; HaXOJWTh T'E€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
oAb, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHUE BBIYUCIATH TCOMETPHUYCCKUE BEITUYHHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIONIAJb TOBEPXHOCTH), HCHOJB3YS
W3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: TUIONMAJb MOBEPXHOCTU
nUpaMUIbl, TPU3MBbI, KOHYCa, IWIMHApA, TUIoniaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TapaJUIeNIeNuIela, MUPAMUIbI, TPU3MBI, IIHIUHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HO,I[O6HBIX (1)I/Il“yp

12
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YMeHnue OINCpHUPOBATH TOHATUAMU: MPAMOYT'OJIbHAA CHUCTEMaA KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha 4YHCIO, Pa3JIOKCHUC BCKTOpa II0 6a314cy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKAY
BCKTOpaMHu; YMCHUC HUCIIOJIb30BATb BGKTOPHBII\/’I u KOOp,[[I/IHaTHHﬁ MCTO

JJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JPpYTUx y‘IG6HBIX npeaMETOB

YMeHnue BLI6I/IpaTB HO,ILXO,I[HH_II/II‘/’I MCTO AJIsI PCIICHUA 3aJa4u; ITIOHUMAHUC
SHAYUMOCTH MATEMATHKH B HW3Y4YCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaThb TIPOSABIICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUYCCKUX

OTKPBITUIA POCCUICKON U MUPOBOW MaTeMaTHYECKOU HAYKU



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

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Pammonanbupie  ynciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JPOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uyncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnuk€HHble BRIYMCICHUS, IPaBUIIa OKPYTIICHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
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 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U JOrapupMUUECKIE YPaBHEHUS
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 VYpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu



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

> ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MHUHUMYMBl QyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
13 Crenennass GyHKIHMS C HaTypalbHBIM M IIeJBIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcumnToThl rpadukoB ¢yaknumit. CpoiicTBa  (QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (HYHKIHHA
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOONbIIero U HaUMEHBILEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
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

I'eomeTpus. 10 -11 knmaccel: YueOHUK 17151 00111€00pa30BaTEeIbHBIX
yapexKJIeHn: 6a30BbIN U yriyosneHHsi ypoBuu / JI.C. AtanacsH, B.®.
byrty3os, C.b. Kagomies u ap. — M.: I[Ipocsemenue, 2020

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. T'eometrpus. 10 -11 kmaccrel: YueOHUK 111 00111€00pa3oBaTeIbHbIX
yupexaeHuil: 6a3oBblil 1 yriyoseHHbii ypoBuu / JI.C. AranacsH, B.®.
byrysos, C.b. Kagomues u ap. — M.: [Ipocsemenue, 2020
2. 3uB b.I'./Ilnnaktrnueckue Marepuansl o reomerpuu 1 10 kimacca. — M.
[Ipoceemienne, 2007. 3uB b.I'., Melnep B.M., baxanckuit A.Il.
3. 3amaun no reometpun 1y 7 - 11 knmaccoB. — M.: IIpocsemenue, 2007.
Caaxsan C.M., byry3os B.O.
4. Nzyuenue reometpuu B 10 -11 knaccax: Meroauueckue peKOMEHAAIUU K
yueOHuky. Kuura mist yuutens. — M.: [Ipocsemienue, 2006.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1. https://lecta.rosuchebnik.ru O6pazoBatenbHas margopma LECTA — onnaiin
o0pa3oBaTeNbHBIN MPOEKT.

2. http://fipi.ru «DenepanbHblil UHCTUTYT MEAATOTUUECKUX U3MEPECHUID)

3. http://school-collection.edu.ru Enunas xomnekuus 1udpoBbIx
o0pa3oBaTeNbHBIX PECYPCOB.

4. http://www.math.ru CaliT nocBsileH MaTeMaTuke (1 MaTeMaTHUKaM).
5. https://resh.edu.ru/ Poccuiickas a5ekTpoHHas 1IKoJja.

6. https://ege-study.ru EI'D-Ctynus

7. https://ege.sdamgia.ru Canam I'MA: Pemry EI'D

8. https://foxford.ru/ Ounaiin-mkona ®okchopa

9. http://college.ru/matematika/http://www.uztest.ru
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