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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero o0pa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GOopMUpPYeMOe  TpH  H3YYCHUU
OOy4YarOIIMMUCS TTOHSITUIHBIX OCHOB I'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

[lens ocBoeHus mporpaMmbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHoN obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETPpUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHre NpeICTaBICHUs O T€OMETPUU KaK 4acTH MHUPOBOM KYJBTYphl U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHUpOBaHUE TPEJACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHUEe  yMEHHUS  BJIAaJ€Th  OCHOBHBIMH  TOHATUAMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PACliO3HABaTh HA YEPTEkKax, MOJACISIX U B peaTbHOM
MHUpPE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHUE yMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33J1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TpPEINCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCMOMATHKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUIECHHUS, UHTEpPeca K U3YUEHUIO0 TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpanuukn», «Tema BpameHus», «BekTopel ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBHIMH T€OMETPUM Ha YIiayOJIEHHOM YpPOBHE OOydYeHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensiercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
POrpaMMBbl, pacHpeeIEHHBIM MO ToJaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYMATEIBHO, C
COOJII0JIEHNEM MPUHIINIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOUIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus s auddepeHnmanud  oOydeHus, IMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, oOOecneyuTh yriayOnaeHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKH C
ya€ToM BbIOOpa Oyaymied mpodeccun, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctd. [lapamiensHoe W LEHTpPAIbHOE IMPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuyiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYISPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIsIpax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAS TOBEPXHOCTH MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa pEéGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuaa, MPaBHIbHAs TPEYroybHAas NUPaMUAAa W TPABHIbHBIA
TeTpasap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAEKadIp U UKOCAdIP.

Bbrunucnenue 31€MEHTOB MHOTOIPAaHHMKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIB,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPAas3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHas  cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHHUYECKAash MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mumuHApa U KoHyca. Cummerpus cdepsl U
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OObEM mpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBoro
CerMEHTa.

KoMmOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipu3ma, BnucaHHas B
IWIMHIpP, OMHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMWIMHAPA, KOHYyCa, IUIOMaah chepsl U €€ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HWJIHHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEpEHOCA
CEKYIIIEH TIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHUs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHAsi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(YyHKUMSIMU M HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY W HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHIKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAsl JCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUI, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3710pOBOro U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIbIXa, peryisipHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAaHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM ACesATEIbHOCTH, JTaroB ¢
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLICCTBCHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABJIUBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeNIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TUMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BbEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKXKe BBIIBUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO PA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jM4Me€ M CXOJCTBO MO3ULIUNA, B KOPPEKTHOW (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKCMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTU4YECKOM 3a/1auH;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI pPe3ysIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBIIOJIHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peLIeHNnH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
T€OMETPUYECKHX 3a]1ay;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKCHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3AaHHBIMA C MHOTOTPAHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMH METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHUMMETPUU
durypes;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPY PELIEHUM MAaTEMATHYECKHUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, TMpPeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIE MOHSATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  CcHOopMyIMpOBaHHOU
npo0JieMbl, MOJEIUPOBATh PEANbHbIE CUTYallUH Ha S3bIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM TE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHITUSMHU, CBI3AHHBIMHU C TE€JIAMU BPAILCHUS: [WIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TEJN BpalICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUIYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpPeACTaBICHHYIO Ha
yepTekKax U pUCyHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a41 HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpallCHUS TMpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHI: METOJ CJEI0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJIYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHUBATb,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallUU, IPUMEHATh U3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJAEIHUPOBATH
peanbHble CUTyallMH Ha S3bIKE T'€OMETPUH, HCCIEN0BAaTh IOCTPOCHHBIC
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHSI TEXHOJIOT .



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBO YacoB
Ne HanmeHnoBaHMe pa3ae/ioB U TeM JuiekTpoHHbIE (UG pPOBbIE)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
1 BBeJIeHHE B CTEPEOMETPHIO 23 1 https://lesson.edu.ru/902.3/10?class=10
5 B3anmHoe pacnonokeHue npsiMbIX B 6 1 https://lesson.edu.ru/902.3/10?class=10
MIPOCTPAHCTBE
3 [TapannenbHOCTH NPSIMBIX U 3 https://lesson.edu.ru/902.3/10?class=10
IJIOCKOCTEH B MPOCTPAHCTBE
4 [TeprieHAMKYASAPHOCTD NPAMBIX U o5 https://lesson.edu.ru/902.3/10?class=10
MIJIOCKOCTEHN B IPOCTPAHCTBE
5 Vbl # PACCTOSHUS 16 1 https://lesson.edu.ru/902.3/10?class=10
6 MHOTOrpAHHIKH 7 1 https://lesson.edu.ru/902.3/10?class=10
7 BeKTOpHI B IPOCTPAHCTBE 12 https://lesson.edu.ru/902.3/10?class=10
3 [ToBTOpenue, 0600mEeHNE U 5 ) https://lesson.edu.ru/902.3/10?class=10
CHCTEMAaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOI'PAMME




11 KJIACC

KoanuyecTBO YacoB
HanmenoBaHmue pa3jiesioB U TeM JuiekTpoHHbIE (UG POBbIE)
Ne /it Kourtpoasnbie Ilpakruueckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
1 AHAIITHYECKAS TEOMETPHS 15 1 https://lesson.edu.ru/902.3/11?class=11
5 [ToBTOpeHue, 0600IICHNE U 15 1 https://lesson.edu.ru/902.3/11?class=11
cucTeMaTu3alus 3HaHui
3 O6BEM MHOTOrPAHHUKA 17 1 https://lesson.edu.ru/902.3/11?class=11
4 Tena Bparenus 24 1 https://lesson.edu.ru/902.3/11?class=11
5 [Tnomaay moBEpXHOCTH U 00BEMBI 9 1 https://lesson.edu.ru/902.3/11?class=11
KPYTJIbIX TEJ
6 JBroKenHs 5 1 https://lesson.edu.ru/902.3/11?class=11
7 [ToBTOpenue, 06001IeHUE U 17 ) https://lesson.edu.ru/902.3/11?class=11
cUcTeMAaTU3aIus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
ITPOIT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHbIE TIpaBUIIA
n300pakeH!s Ha PHCYHKE
IUIOCKOCTH, MapajIeIbHBIX
IPSIMBIX (OTPE3KOB),
CEepeIrHbI OTPE3Ka

[TonsaTus crepeomeTpuu:
TOUKa, MpsAMasi, IIIOCKOCTb,
pocTpancTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
nmapalyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeaArHBI
OTpe3Ka

KoauuecTBO 4acoB

KonTpoJibHbIE

Bcero
padoThI

Jara
IIpakTuyeckue

U3y4eHust
padoThI

02.09.2025

03.09.2025

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

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

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

[TonsTus: nepecekaronmecs
IUIOCKOCTH,
MepeCceKaronmecs npsmas u
IUIOCKOCTD;
MOJYIPOCTPAHCTBO

04.09.2025

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

[TonsTusA: mepecekaronmecs
IUIOCKOCTH,
MepeceKaronmecs npsmas u
IUIOCKOCT;
MOJYIPOCTPAHCTBO

09.09.2025

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




MHororpaHHuKkH,
n300pakeHNe MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHoOrorpaHHuKkH,
M300pakeHNe MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPpCOMECTPUU U
ICPBLIC CICACTBUA U3 HUX

10.09.2025

11.09.2025

16.09.2025

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

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIECICTBUS U3 HUX

17.09.2025

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

AKCHOMBI CTEPEOMETPHUH U
MIepBBIE CIEICTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX
U IIJIOCKOCTEN B
MIPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
IIJIOCKOCTEN

18.09.2025

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

10

N3obpakenune ceueHunit
MUPaMUIbI, Ky0a U TPU3MBI,
KOTOpBIE MTPOXOJAT YEPE3 UX
pEbpa. N3o0pakenue
IepeceyeHus MOTyYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MOCTPOEHHBIX CEYEHUI
pa3HBIMU LIBETAMHU

23.09.2025

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




11

N3o0pakeHue ceueHuit
MUPAMHJIBI, Ky0a U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 uX
pEbpa. N3o0pakenue
nepeceyeHus OTyYSCHHBIX
IIJIOCKOCTEM.
PackpaiuBanue
MMOCTPOCHHBIX CEUECHUN
pa3HBIMH LIBETaMU

24.09.2025

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

12

13

N3o0paxeHue cedcHmin
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOPbIE MTPOXOASAT Yepe3 Ux
pé6pa. N3o0paxkeHune
MepecevyeHus MOIy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUM
pPa3HBIMU [IBETAMHU

N3ob6paxenne cedeHuit
MUpaMUIbI, KyOa U IPU3MBI,
KOTOpBIE MPOXOJIAT Yepe3 ux
pé6pa. Uzobpaxkenue
nepeceyeHus MoJy4YeHHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX CEYEHUN
pa3HBIMH [IBETaMU

25.09.2025

30.09.2025

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

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

14

Meton ciienoB iA
IMOCTPOEHUS CEUEHU I

01.10.2025

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




15

16

17

18

Meton ciienoB A
IMOCTPOEHUSI CEUECHUH.
CaoiicTBa niepeceyeHnit
MPSIMBIX U IJIOCKOCTEN

Meton ciienoB A
MIOCTPOCHUSI CEUEHUI.
CaoiicTBa niepeceyeHuit
MPSAMBIX U IJIOCKOCTEN

[Toctpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3znanue BBIHOCHBIX
YEepTE)KEH U 3aIUCh 11aroB
MIOCTPOEHHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3anne BEIHOCHBIX
YEpTEKEN U 3aIMCh 1IArOB
MIOCTPOEHHUS

02.10.2025

07.10.2025

08.10.2025

09.10.2025

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

19

[Toctpoenue ceueHuii B
nupamuze, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31anne BLIHOCHEIX
YepTEeKEN 1 3aIMCh I1aroB
MOCTPOEHUS

14.10.2025

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

20

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEOpax.

15.10.2025

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




21

22

23

24

25

Coznanue BBIHOCHBIX
YEepTEKEU U 3aIKUCh 11aroB
IIOCTPOEHUS

[ToBTOpEHME MIAHUMETPUU:
Teopema o
MIPOIMOPLIMOHAIBHBIX
orpeskax. [lomobue
TPEYrOJIbHUKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTst
B CEYEHUAX HA BBIHOCHBIX
yeprexax. Mcropus
pPa3BUTHS IJIAHUMETPHUH U
CTEPEOMETPUH

KonTponbnas pabota
"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumHoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroniyecs npsiMele.
[Ipusnaku
CKPEIMBAIOIINXCS MPSIMBIX.
[TapannensHble NpsIMBbIE B
MIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU
Y €JUHCTBEHHOCTHU MPSIMOit
MapayieIbHON JaHHOU
NPAMOM, MPOXOASIIEH Yepe3
TOYKY IPOCTPAHCTBA U HE

16.10.2025

21.10.2025

22.10.2025

23.10.2025

05.11.2025

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




26

27

JIeKale Ha JaHHOU
npsMoin. Jlemma o
MepeCceUeHUH NapaIeIbHbIX
MPSIMBIX TTIOCKOCTHIO

[TapannensHOCTh Tpex
npsiMbIx. Teopema o Tpéx
napaJjiCJIbHBIX IMIPAMBIX.
Teopema o
CKpCHIMBAOINXCA ITPAMBIX

[TapannensHOE
npoektupoBanue. OCHOBHBIE
CBOICTBA MApaJUIEIbHOTO
MIPOCKTUPOBAHUS.
N300paxenune pa3HbIX
¢buryp B nmapauienbHON
MPOEKLUU

06.11.2025

11.11.2025

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

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

28

enTpanbHas mpoeKuus.
VY011 ¢ COHANpaBICHHBIMU
CTOpPOHAMU. YTOJI MEXIY
MPSIMBIMU

12.11.2025

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

29

30

3azauu Ha JOKa3aTeNbCTBO U
HCCIIeIOBaHNE, CBSI3aHHBIE C
PacrosoKEeHUEM MPSMBIX B
MIPOCTPAHCTBE

[lonsTHs: mapamienbHOCTh
MPsIMOM U TJIOCKOCTH B
npoctpanctse. [Ipru3Hak
MapayIeIbHOCTH MPSIMON 1
mIockocTH. CBoMCTBA

13.11.2025

18.11.2025

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

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




31

32

33

34

35

mapajlyiCcJIbHOCTHU HpﬂMOﬁ nu
IIIIOCKOCTH

['eomeTpuueckue 3a1aun Ha
BBIYMCIICHHE U
JIOKa3aTeIbCTBO, CBSI3aHHBIC
C NapajuIeIbHOCTHIO TIPSIMBIX
M TNIOCKOCTEH B
MPOCTPAHCTBE

Iloctpoenue ceuenus,
IIPOXOSLIETO YePE3 NaHHYIO
IPSMYIO Ha 4YEPTEXKE U
MapayIEIbHOIO IPYTron
npsMoH. Pacd€r oTHOIIEHUI

[TapannensHas mpoeKIus,
MIPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napauiesienuea.
CgoiicTBa nmapasiesenureia
U IIPU3MBI

[TapannenpHble MIIOCKOCTH.
[Ipu3Haku napaineabHOCTH
JIBYX TIOCKOCTEH

Teopema 0 mapajuieIbHOCTH
1 €IMHCTBEHHOCTH
IJIOCKOCTH, IPOXOASIIEN
yepes TOUKY, He
MPUHAJICKAILYIO TAHHON
IIJIOCKOCTH U CIIEICTBUSI U3
HEeE

19.11.2025

20.11.2025

25.11.2025

26.11.2025

27.11.2025

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




36

CaolicTBa napajuiebHbIX
IIJIOCKOCTEM: O
MapajuieTbHOCTH PSIMBIX
MepeceveHus pu
MepeceyeHu  ABYX
MapajuIebHBIX TNIOCKOCTEN
TpeTbhei

02.12.2025

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

37

38

CaoiicTBa napamienbHbIX
TUTOCKOCTEH: 00 OTpe3Kax
HapauIebHBIX MPSIMBIX,
3aKITFOUEHHBIX MEXKITY
napaJulieIbHbIMU
TUIOCKOCTSIMH; O
[IEpECCYECHUH IPSIMOU C
JABYMsI TapaJlIeTbHBIMU
TUIOCKOCTSIMHU

IToBTOpEHME: TEOpEMA
ITudaropa Ha mIockocT!

03.12.2025

04.12.2025

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

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

39

[ToBTOpEHME:
TPUTOHOMETPHUSI
IIPSIMOYTOJIBHOTO
TpEYroJIbHUKA

09.12.2025

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

40

CoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaesenumnena

10.12.2025

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

41

Brruncnenue UIMH OTpE3KOB
B KyO€e U MpsIMOYTOJIbHOM
napasiesienune e

11.12.2025

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




42

[lepneH IUKYISPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpusnak
NEPIEHUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTH

16.12.2025

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

43

[lepneH IUKYISPHOCTD
IIPSIMOM U TUIOCKOCTH.
[Ipu3nak
NEPIEHUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTH

17.12.2025

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

44

Teopema o cyniecTBoBaHUU
Y €JUHCTBEHHOCTH IIPSIMOM,
IIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MIEPIEHIUKYISIPHON K
IIJIOCKOCTH

18.12.2025

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

45

46

47

48

Ilnockoctu n
MEPIEHIUKYIAPHBIE UM
pr[MI:Ie B MHOFOFpaHHI/IKaX

[Iimockoctu u
MEPIICHAUKYIISIPHBIE UM
MpsSMbIE B MHOTOTPAHHHUKAX
[lepnienaukymnsip u
HaksoHHas. [loctpoenue
MEPIICHANKYISPA U3 TOUKHU
Ha MPSMYIO
Ilepnenpukymsp u
HaksoHHas1. [loctpoenue
MEPIICHANKYISPA U3 TOUKHU

23.12.2025

24.12.2025

25.12.2025

30.12.2025

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




49

Ha MPSIMYIO

Teopema o Tpéx
MEePIEHANKYIISpax (mpsmast
u oOpartHas)

13.01.2026

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

50

Teopema o Tpéx
NepIeHIUKYIIApax (Ipsmas
u oOpatHast)

14.01.2026

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

51

52

53

Yron mexny
CKPEITUBAIOIINUMUCS
MPSIMBIMU

[Touck neprieH MKy pHBIX
MPSAMBIX C TOMOIIBIO
NEPIEHINKYIISIPHBIX
TIOCKOCTEH

OproronansHoe
IIPOEKTUPOBAHUE

15.01.2026

20.01.2026

21.01.2026

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

54

[Toctpoenue ceuennii kyoa,
MIPU3MBI, IPABUIBHOU
MIUPaMHJIBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

22.01.2026

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

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMHJIbI C TOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

27.01.2026

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

56

CummeTpus B IpOCTPaHCTBE
OTHOCHTEJIBHO TUIOCKOCTH.
[InockocTn cumMmeTpuil B
MHOT'OTpaHHHUKaX

28.01.2026

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




S7

58

59

60

61

[Tpuznak
NEPIEHIUKYJIIPHOCTU
IIPSIMOM M TUIOCKOCTH KakK
CJIEICTBHE CUMMETPUU

[IpaBuibHbIE
MHOTOTpaHHUKH. Pacuér
pacCTOAHUN OT TOYKH 10
IUIOCKOCTH

IIpaBunbHBIE
MHOTOTpaHHUKHU. Pacuér
paccTOsIHUM OT TOYKHU J0
IIJIOCKOCTH

CrniocoObl OyCTUTh
MEePIEHIUKYIISAPBIL:
CUMMETpPHS, CABUT TOYKHU I10
MapajuIeIbHON IIPSIMOU
CrBur 1o HenmapaieabHOU
IIPSIMOM, U3MEHEHHE
paccTosHuI

29.01.2026

03.02.2026

04.02.2026

05.02.2026

10.02.2026

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

62

KonTponbnas padora
"B3zauMHOe pacronoxeHue
NPSIMBIX U IJIOCKOCTEHN B
pocTpaHcTae”

11.02.2026

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

63

[ToBTOpEeHue: yrom Mexay
IIpsAMBIMHA HaA ITJIOCKOCTH,
TPUTOHOMETPUS B
MMPOU3BOJIbHOM
TpeyroJIbHUKE, TeOpeMa
KOCHUHYCOB

12.02.2026

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




64

65

66

[ToBTOpEeHue: yron Mexay
CKPEILMBAIOIIUMUCS
IIPSIMBIMU B IPOCTPAHCTBE

FCOMeTpI/I‘IeCKI/IC METObI
BBIYUCIICHUA yIJia MEXIY
IIpsAMbIMU B
MHOTI'OrpaHHUKax

JIByrpaHHbIi yroJi.

CBOICTBO JIMHENHBIX YIJIOB
JBYI'PAHHOI'O yIJia

17.02.2026

18.02.2026

19.02.2026

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

67

[lepnenukynsapHsie
miockoct. CBolicTBa
B3aHMHO
MEePHEHIUKYISIPHBIX
IIOCKOCTEHN

24.02.2026

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

68

69

[Ipu3nak
MePIEHIUKYIISIPHOCTH
MIJIOCKOCTEH; TeopeMa o
MPSIMOM TIEPECEUEHUs IBYX
IIOCKOCTEHN

NEePIEHANKYIISPHBIX TPEThEH

IIIIOCKOCTH

IIpssMOyTONBHBIM
napaiesienunesn; Kyo;
U3MEPEHUS, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajulesIenune1a

25.02.2026

26.02.2026

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

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

70

Teopema o0 nMaroHajIu
MIPSIMOYTOJIBHOI'O

03.03.2026

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




71

72

73

74

75

napajuiejenuneaa u
CIICJICTBHE U3 Hee

CrepeomeTpuyeckue u
MIPUKJIaIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PacroI0KEHUEM MPSMBIX U
IJIOCKOCTH

IToBTOpEHUE:
CKpEUIMBAIOIINECS MPSIMBbIE,
napajuieJbHbIE TNIOCKOCTHU B
CTaHIApTHBIX
MHOTOIpaHHUKaX

[Tapa mapannenbHbIX
MJIOCKOCTEM Ha
CKPEILIMBAOIINXCS IPSAMBIX,
paccTOssHUE MEXKIY
CKPEIIMBAIOIIMMUCS
MPSAMBIMH B MPOCTHIX
CUTYalHsIX

PaccrosiHue OT TOUKH 10
IIJIOCKOCTH, PaCCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

Brruncnenune paccrossHuit
MEK1Y CKPEIIMBAIOIIMMHUCS
MPSMBIMH C TTIOMOIIIBIO
MIEPIICHAUKYIISIPHON
IUIOCKOCTH

04.03.2026

05.03.2026

10.03.2026

11.03.2026

12.03.2026

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

76

Tpéxrpannsiii yrou,
HEpaBEHCTBA JUIA

17.03.2026

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




TPEXIPaHHBIX YIJIOB.
Teopema IIudaropa,
TCOPCMbI KOCHMHYCOB U
CUHYCOB JUISl TPEXTPAHHOIO

yria

77

78

DneMeHThI CheprUIeCcKOM
T€OMETPHUHU: T€0IC3NUECKUE
JIMHUY Ha 3emiie

KonTponbnas pabota "Yrisl
U paccrossHus"

18.03.2026

19.03.2026

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

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

79

Cucremaruzanys 3HaHUHA
"MHOrorpaHHuK 1 €ro
3J1eMeHTEI"

24.03.2026

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

80

81

82

[Inpamna. Buael nupamu.
[IpaBunbpHas nupamuia

IIpusma. IIpsamas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma
[IpssMo#t napainenenunes,
IIPSAMOYTOJIBHBIN
napaiesienunes, Kyo

25.03.2026

26.03.2026

07.04.2026

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

83

Belmmykiible MHOTOTpaHHHKM.
Teopema Ditnepa

08.04.2026

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

84

Brinykibie MHOTOTpaHHUKH.
Teopema Ditnepa.
[IpaBunbHBIE U
MOJTYITPaBUJIbHBIE
MHOT'OTPaHHUKH

09.04.2026

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




KonTponbnas pabora

85 " " 14.04.2026  https://lesson.edu.ru/902.3/10?class=10
MHororpanHuku
[TonsiTre BekTOpa Ha
. ? =
86 IUIOCKOCTH U B 15.04.2026 https://lesson.edu.ru/902.3/10?class=10
IIPOCTPAHCTBE
87 CymMma BEKTOpOB 16.04.2026 https://lesson.edu.ru/902.3/10?class=10
88 Pa3nocTh BekTOpOB 21.04.2026 https://lesson.edu.ru/902.3/10?class=10
89 [TpaBwiio mapamienenuena 22.04.2026 https://lesson.edu.ru/902.3/10?class=10
VMHOKEHHE BEKTOpa Ha
90 p 23.04.2026  https://lesson.edu.ru/902.3/10?class=10
YUCIIO
Pasnosxenne BekTopa 1o
0asuc €X BEKTOPOB, HE
91 yIp . p https://lesson.edu.ru/902.3/10?class=10
JIEKAIUX B OJTHOMN 28.04.2026
IUIOCKOCTH
92 CkansipHO€ IpOU3BeEIEHNE 29.04.2026 https://lesson.edu.ru/902.3/10?class=10
Brruncienue yria Mex,
93 yr y 30.04.2026  https://lesson.edu.ru/902.3/10?class=10
BEKTOpPAMH B IIPOCTPAHCTBE
ITpocTeitmme 3a7a9u ¢
94 p g 05.05.2026 | https://lesson.edu.ru/902.3/10?class=10
BEKTOpAMH
ITpocTeitmme 3a7aun ¢
95 p a 06.05.2026 = https://lesson.edu.ru/902.3/10?class=10
BEKTOpAMH
ITpocTreitmme 3a7auu ¢
96 p a 07.05.2026  https://lesson.edu.ru/902.3/10?class=10
BEKTOpAMH
IIpocreiimme 3amaan ¢
97 p a 12.05.2026  https://lesson.edu.ru/902.3/10?class=10

BEKTOpaMH




O06001IeHne 1

98 . 1 13.05.2026 = https://lesson.edu.ru/902.3/10?class=10
cUcTeMaTU3als 3HAHUN
O0006111eH1E U

99 . 1 14.05.2026  https://lesson.edu.ru/902.3/10?class=10
CUCTEMAaTU3aLUs 3HAHUN
Htorosas xoHTpOIbLHAS

100 p 1 19.05.2026  https://lesson.edu.ru/902.3/10?class=10
pabora
Htorosast KOHTPOJIbHAS

101 p 1 20.05.2026  https://lesson.edu.ru/902.3/10?class=10
pabora
O0600111eH1E U

102 B . 1 21.05.2026  https://lesson.edu.ru/902.3/10?class=10
cUCTEMAaTU3aLUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPO'PAMME




11 KJIACC

Ne
n/n

KoaudecTBO 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

[ToBTOpEHME TEMBI
"KoopauHaTel BEeKTOpa Ha
IIJIOCKOCTH U B
npocrtpaHcTae"
[ToBTOpEHME TEMBI

"CkansipHoe pOU3BEACHUE 1
BEKTOPOB"

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

02.09.2025

03.09.2025

DJIeKTpOoHHbIe HU(pOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://lesson.edu.

https://lesson.edu.

ru/902.3/11?class=11

ru/902.3/117?class=11

[ToBTOpEHME TEMBI
"Borunicnenue yria Mexuy 1
BEKTOPAaMH B IIPOCTPaHCTBE"

04.09.2025

https://lesson.edu.

ru/902.3/117?class=11

[ToBTOpEHME TEMBI
"YpaBHeHHE PSIMOH,
MPOXOISIIEH Yepe3 ABe
TOYKH"

09.09.2025

https://lesson.edu.

ru/902.3/117?class=11

VYpaBHEHHE IIIOCKOCTH,
HOpMaJlb, ypaBHEHUE 1
IUIOCKOCTH B OTPE3Kax

VYpaBHEHHE IIIIOCKOCTH,
HOpMallb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

BekropHoe npousBeneHue 1

10.09.2025

11.09.2025

16.09.2025

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/902.3/11?class=11

ru/902.3/11?class=11

ru/902.3/117?class=11

JInHeHbIE HEPAaBEHCTBA,
JIMHEWHOE

17.09.2025

https://lesson.edu.

ru/902.3/11?class=11




IIPOrpaMMHUPOBAHKE
JInHeliHbIE HEPABEHCTBA,
JMHENHOE
IIPOrpaMMHUPOBAHHE

18.09.2025

https://lesson.edu.

ru/902.3/11?class=11

10

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
MPSIMBIMU B
MHOT'OTPaHHUKAX

23.09.2025

https://lesson.edu.

ru/902.3/11?class=11

11

ApanuTnyeckue METONEI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOTOIpaHHUKaX

24.09.2025

https://lesson.edu.

ru/902.3/117?class=11

12

13

14

®opmyiia pacCTOAHUSA OT
TOYKHU J0 IINIOCKOCTH B
KOOpAMHAaTax

Haxoxnenue paccrostHuii ot
TOYKH JI0 TIIOCKOCTH B Ky0e

Haxoxnenne pacctostHui OT

TOYKH J10 TUIOCKOCTH B
MPaBUILHON MUpaMuIe

25.09.2025

30.09.2025

01.10.2025

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/902.3/117?class=11

ru/902.3/11?class=11

ru/902.3/117?class=11

15

KonTponbhas padbota
"AHanuTuyeckas
reomerpus”

02.10.2025

https://lesson.edu.

ru/902.3/117?class=11

16

17

CeueHnss MHOTOTPaHHUKOB:

CTaHJapTHbIE
MHOT'OTPaHHUKH

CeueHnst MHOTOI'PaHHUKOB:

METOJ CIICI0B

07.10.2025

08.10.2025

https://lesson.edu.

https://lesson.edu.

ru/902.3/117?class=11

ru/902.3/11?class=11




18

19

20

CedeHuss MHOTOIPaHHUKOB:
CTaH[[apTHBIG IIJIOCKOCTH,
HCpCCC‘-IGHI/ISI HpSIMBIX nu
MIOCKOCTEH

[TapannensHble MpsMbIE U
IUIOCKOCTH: MapaielbHbIe
CEUYCHUS

HapaJ'IJ'IeJ'ILHLIe IIPpsAMBIC U

IJIOCKOCTH: PacuéT
OTHOILIEHUH

09.10.2025

14.10.2025

15.10.2025

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/902.3/11?class=11

ru/902.3/11?class=11

ru/902.3/11?class=11

21

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIbI MEXIY
CKPELIMBAIOIIUMUCS
MPSIMBIMU

16.10.2025

https://lesson.edu.

ru/902.3/117?class=11

22

[IepnenukynsapHbIe IPSMBIE
U IIJIOCKOCTH: CTAH/IAPTHBIE
apsl MEPIEHIUKYISIPHBIX
IIJIOCKOCTEN U NPAMBIX,
CUMMETPUU
MHOTI'OTPaHHUKOB

21.10.2025

https://lesson.edu.

ru/902.3/117?class=11

23

[lepnieHiuKynsgpHbIE MIPsIMbIE
U TUIOCKOCTH: TEOPEMA O
TpeX NEePIEeHIUKYIIIpax

22.10.2025

https://lesson.edu.

ru/902.3/117?class=11

24

[lepnenqukynspHbIe IPsMbIE
Y IJIOCKOCTH: BBIYHCIICHUS
JUIMH B MHOTOI'paHHHKaX

23.10.2025

https://lesson.edu.

ru/902.3/117?class=11

25

IToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB,
(hopMyITBI 715 TUTOIACH,

05.11.2025

https://lesson.edu.

ru/902.3/11?class=11




26

COOOpaKEeHHSI TIOTOOMS

IToBTOpenue: iomanu
MHOT'OYTOJIbHUKOB,
(hopMyIIBI 1S TUTOLIACH,
COOOpaKEeHHS TIOTOOMS

06.11.2025

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

27

IToBTOpenue: miomanu
MHOTOYTOJIbHUKOB,
dbopMyIbI 1S TLTOMIAACH,
COOOpaKEeHHS TIOTO0MS

11.11.2025

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

28

[lmomanu ceuennii
MHOTOTPaHHUKOB: IUIOIIAIU
ITIOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpaXKeHUs
noo0us

12.11.2025

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

29

IImomann ceuenuii
MHOTOTPaHHUKOB: IUIOIIA U
ITOBEPXHOCTEN, pa3pe3aHust
Ha YacTH, COOOpaXKeHUs
noo0us

13.11.2025

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

30

KonTponbnas padora
"I[ToBTOpEHME:
MHOTOT'PaHHHUKH, CEYEHUS
MHOTOTpaHHUKOB"

18.11.2025

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

31

O0BéM Tema. O0beEM
MPSMOYTOJIBHOTO
napajuiesienumne/1a

19.11.2025

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

32

3anaun 00 yaBOCHUHU Ky0a, O
KBaJparype Kyoa; o
TPHUCEKIIUH yTia

20.11.2025

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




33

34

35

CtepeoMeTpHUYecKHe 3a1auH,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaJuiesenuresa
[MpuxnanHble 3a1a4u,
CBSI3aHHBIC C BBIYHCICHUEM
00bEMa TPSIMOYTOJIBHOTO
napaJuiesenuresa

OO0BEM TIPSIMOI TTPU3MBI

25.11.2025

26.11.2025

27.11.2025

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/902.3/11?class=11

ru/902.3/11?class=11

ru/902.3/11?class=11

36

37

38

39

40

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIC C BEIYMCIIEHUEM
00BEMOB TPSMON TPU3MBI

IIpuknansele 3anaum,
CBSI3aHHBIE C 00BEMOM
MPSIMOM TIPU3MBI

Beruucienne o6bEMOB Tel ¢
IIOMOUIBIO ONPEAEIEHHOTO
uHTerpaia. O6sém
HAaKJIOHHOM IPHU3MBbI

Brruncnenmne o0bEMOB Tel ¢
MTOMOIIIBIO OTPEAETEHHOTO
uHTerpaia. OosEm
MTUPAMUIBI

dopmyna 00bEMa
nupamuibl. OTHOIIIEHUE
00BEMOB MUPAMHUJI C OOIITHM
yrI0OM

02.12.2025

03.12.2025

04.12.2025

09.12.2025

10.12.2025

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/902.3/117?class=11

ru/902.3/11?class=11

ru/902.3/11?class=11

ru/902.3/11?class=11

ru/902.3/117?class=11




41

42

43

dopmyna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB MUPAMUJI C OOIIHM
yriaoMm

CrepeomeTrpuueckue 3a1aun,
CBsI3aHHbIE C 00BEMaMU
HAaKJIOHHOH IPU3MBbI
CrepeomeTrpuueckue 3a1au,
CBsI3aHHbIE ¢ 00BEMaMU
UPaMUIbI

11.12.2025

16.12.2025

17.12.2025

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/902.3/11?class=11

ru/902.3/11?class=11

ru/902.3/11?class=11

44

[IpukitagHele 3ana4m 1Mo
teme "OOBEMEI TeT",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM NPU3MBI

18.12.2025

https://lesson.edu.

ru/902.3/117?class=11

45

[IpukitagHble 3ana4m no
Teme "OOBEMEI Tel",
CBSI3aHHBIC C 00BEMOM
MTUPAMHU/TBI

23.12.2025

https://lesson.edu.

ru/902.3/117?class=11

46

[Ipumenenne oOBEMOB.
Brrauciienue pacctostHus 10
TUTOCKOCTH

24.12.2025

https://lesson.edu.

ru/902.3/117?class=11

47

48

KonrtponbHas pabora
"O6bEM MHOTOrpaHHUKA"

Hunuaapudeckas
MOBEPXHOCTh, 00pa3yoIIne
LWIAHAPUYECKON
MMOBEPXHOCTHU

25.12.2025

30.12.2025

https://lesson.edu.

https://lesson.edu.

ru/902.3/11?class=11

ru/902.3/11?class=11

49

Humuaap. Hpsmoi

13.01.2026

https://lesson.edu.

ru/902.3/117?class=11




50

51

KpYroBO# LIUIMHID.
[Inomane moBepxHOCTH
LWIMHIpa

KoHnnueckas moBepXHOCTb,
o0pa3yromnye KOHUYECKOn
nosepxHoctu. Konyc

Ceuenue KoHyca

IINIOCKOCTBIO, napannenLHoﬁ
IIJIOCKOCTH OCHOBAHUsA

14.01.2026

15.01.2026

https://lesson.edu.

https://lesson.edu.

ru/902.3/11?class=11

ru/902.3/117?class=11

52

VY ceu€HHbI KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

20.01.2026

https://lesson.edu.

ru/902.3/117?class=11

53

54

55

56

[Tnomane 60x0BOI
MOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTU KOHYCa

ITnowane OOKOBOMI
MMOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTH KOHYCa

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTelbCTBO U
BBIYHMCIIEHHE, IOCTPOECHUEM
CEUYEeHMH IWINH/IPA, KOHYCa
CrepeoMmeTpriecKkue 3a1a4u
Ha JI0Ka3aTelbCTBO U
BBIYHMCIIEHHE, IOCTPOECHUEM
CEUYEeHMH IWIMH/IpA, KOHYyCa

21.01.2026

22.01.2026

27.01.2026

28.01.2026

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/902.3/117?class=11

ru/902.3/11?class=11

ru/902.3/11?class=11

ru/902.3/117?class=11

57

[Tpuxnagueie 3amayu,
CBSI3aHHBIC C IMJIMHIPOM

29.01.2026

https://lesson.edu.

ru/902.3/117?class=11




58

59

[Ipukiagnelie 3124w,
CBSI3aHHBIC C LIMJIMHPOM

Cdepa u map

03.02.2026

04.02.2026

https://lesson.edu.

https://lesson.edu.

ru/902.3/11?class=11

ru/902.3/11?class=11

60

61

62

63

Ilepeceuenue cgepsl U mapa
¢ wiockocTero. Kacanue
mapa u cgepsl IIIOCKOCTHIO.
Bun u nzobpaxenue mapa

Ilepeceuenue cgepsl u mapa
¢ wiockocTero. Kacanue
mapa u cepsl IIIOCKOCTHIO.
Bun u nzobpaxenue mapa

VYpaBHenue chepsi.
[Tnomane chepsl u eé
yacTeu

Cummerpus chepsl 1 mapa

05.02.2026

10.02.2026

11.02.2026

12.02.2026

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/902.3/11?class=11

ru/902.3/11?class=11

ru/902.3/11?class=11

ru/902.3/11?class=11

64

CrepeomeTrpuueckue 3a1aun
Ha JI0Ka3aTeJbCTBO U
BBIYMCIICHUEC, CBA3AHHBIC CO
cdepoit u mapowm,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

17.02.2026

https://lesson.edu.

ru/902.3/11?class=11

65

CrepeoMmeTpriecKkue 3a1a4u
Ha JI0Ka3aTeNbCTBO U
BBIYMCIICHUE, CBA3aHHBIC CO
cdepoit u mapowm,
IIOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

18.02.2026

https://lesson.edu.

ru/902.3/117?class=11




66

67

68

[Tpuknaguele 3aga4m,
CBsI3aHHBIE CO cepoid
IapoM

[ToBTOpEHNE: OKPYKHOCTD
Ha IUIOCKOCTH, BBIYUCIICHHS
B OKPY)KHOCTH, CTaHAapTHBIC
1o06ust

Pa3nuynbie KOMOMHAIIMN TET
BpAaLICHUS U
MHOTOTPaHHHKOB

19.02.2026

24.02.2026

25.02.2026

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/902.3/11?class=11

ru/902.3/11?class=11

ru/902.3/11?class=11

69

3anauu no teme "Tena u
MIOBEPXHOCTHU BpaleHus"

26.02.2026

https://lesson.edu.

ru/902.3/117?class=11

70

71

3anauu no Teme "Tena u
MOBEPXHOCTHU BpateHus"
KontponbHas padora "Tena
Y TIOBEPXHOCTH BPALLECHUS"

03.03.2026

04.03.2026

https://lesson.edu.

https://lesson.edu.

ru/902.3/117?class=11

ru/902.3/11?class=11

72

O6neém mumuaapa. Teopema
00 00BEMeE npsMOTro
WIAHAPA

05.03.2026

https://lesson.edu.

ru/902.3/117?class=11

73

74

75

Brraucienne 006EMOB TeII C
TIOMOIIBIO OMTPEEITIEHHOTO
unterpana. O6bpE€M KoHyca

[Tnomaau 60koBOI 1
ITOJTHOW ITOBEPXHOCTH
KOHYyca

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIC C BBIYMCIIEHUEM
00BbEMOB IIMITMH]IPA, KOHYCA

10.03.2026

11.03.2026

12.03.2026

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/902.3/117?class=11

ru/902.3/11?class=11

ru/902.3/11?class=11




76

77

[IpukiagHbie 331249 MO
TeMe "OOBEMBI U ILJIOIAIH
noBepxHocrel Ten"

O0BEM mapa u IapoBoOro
cekropa. Teopema 06
o0béme mapa. [lnomank
cdepsl. CTepeoMeTprudecKue
3aJla4d, CBS3aHHBIC C
BBIYHCIICHHEM 00BEMOB
mapa, mapoBOTro CETMEHTa U
IIIAPOBOT'0 CEKTOpa

https://lesson.edu.ru/902.3/11?class=11
17.03.2026

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

18.03.2026

78

[IpukitagHele 3ana4m 1Mo
teme "OOBEMEI TEIT",
CBSI3aHHBIE C 00BEMOM I1apa
Y TUJIOMIAJIBI0 Cephl.
CooTHoOILIEHUS MEXKTY
TJIOLIAIIMU TTOBEPXHOCTEN U
o0BEMaMH MOJOOHBIX Tel

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

19.03.2026

79

80

ITonoGHbIE TENa B
npoctpaHcTse. M3menenne
00bEMa Ipu MOA00HH.
CrepeoMeTpuueckue 3a1auy,
CBSI3aHHBIE C BHIYUCIICHUEM
00BEMOB TeJ U TUIOIAAeH
MTOBEPXHOCTEN
KonTtponbHas pabora
"[Inouiany NOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

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

24.03.2026

https://lesson.edu.ru/902.3/11?class=11
25.03.2026




81

82

83

84

JIBYOKEHHMSI IPOCTPAHCTBA.
OtoOpakenusi. J|BmwkeHus: u
paBeHcTBO puryp. Oduue
CBOKWCTBA JBUKECHUI

Bunnl nBukeHui:
napasuiebHbIN MEPEHOC,
LIEHTpaJIbHAs CHMMETPHS,
3epKaibHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSAMOM

[IpeobOpazoBanus mopo0wms.
[Ipsimas u chepa Ditnepa
I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE JBUKCHUS

26.03.2026

07.04.2026

08.04.2026

09.04.2026

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

85

86

KonTponbnas padota
"BexTopsl B mpocTpaHcTee”

O6o0m1aroniee MOBTOpEHUE
11 nonsTHII M METONOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIUs
3HaHui: "[lapannenbHOCTh
NPSAMBIX U INTIOCKOCTEH B
npocTpaHcTae”

14.04.2026

15.04.2026

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

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

87

O6o061matoniee NOBTOpPEHKE
11 moHsSTHI K METOIOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHUM: "BekTopsl B
npocTpaHcTae”

16.04.2026

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




88

O6o0maroriee MOBTOPEHHE
11 noHsATHIA 1 METOOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALUS
3HaHui: "BekTopsl B
npoctpaHctae"

21.04.2026

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

89

Oo6o0miaromee MOBTOPEHNE
11 nousATHIA 1 METOOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "OobeM
MHOTOIpaHHUKa"

22.04.2026

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

90

O6o0m1aromee MOBTOPEHNE
11 mousTHI 1 METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALUA
3HaHuil: "O6bemM
MHOIOrpaHHHUKa"

23.04.2026

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

91

92

O6o061matoniiee NOBTOPEHKE
11 noHsATHIA 1 METOJIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIus
sHaHui: "[lnomann
MOBEPXHOCTU U 0OBEMBI
Kpyribix ten"

O6o0m1aromiee MOBTOPEHUE
11 nonsiTHii U METOJOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aIUs

28.04.2026

29.04.2026

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

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




93

sgagui: "[lnomaan
MOBEPXHOCTU U OOBEMBI
KpyIibIX Ten"

Hroroast KOHTpOJIbHAS
paborta

30.04.2026

https://lesson.edu.

ru/902.3/11?class=11

94

Hrtoroas KOHTpoOJIbHAS
pabora

05.05.2026

https://lesson.edu.

ru/902.3/11?class=11

95

96

97

[ToBTOpeHUE, 0600IICHNE 1
cUcTeMaTu3alus 3HaHUI

Uctopust pazButus
CTEPEOMETPUU KAK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pPa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI1

06.05.2026

07.05.2026

12.05.2026

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/902.3/117?class=11

ru/902.3/11?class=11

ru/902.3/11?class=11

98

Ucropus pazsutus
CTEPEOMETPUHU KaK HAYKHU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUH

13.05.2026

https://lesson.edu.

ru/902.3/11?class=11

99

Uctopus pazsutus
CTEepEOMETPUU KaK HAyKH U

14.05.2026

https://lesson.edu.

ru/902.3/117?class=11




100

€€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pazButus
CTEpEOMETPUU KaK HAyKHU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

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

19.05.2026

101

Uctopust pazButus
CTEPEOMETPUH KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHH

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

20.05.2026

102

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pPa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

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

21.05.2026

OBIIEE KOJIMYECTBO YACOB
10 ITPOIT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero oopa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEIACTBHS M3 HUX IMPHU PELICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHAMU: TMAPAJUIETBHOCT U HEPHEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYIPaHHBIA YrOJI, TPaHH ABYTPAHHOIO YIIIa,
7.5 pedpo IBYrpaHHOIO yria, JMHEWHBIN Yrosl ABYTpaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHI
' MHOT'OI'PAHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBIIIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BH/bl MHOTOIPDAaHHMKOB (IMpamMuzaa, IpU3Ma,
' IPSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUIIHHbIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
' METO/JI CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpa3iam
WIA aITOPUTMaM, TPUMEHSS W3BECTHHIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEeIICHHH  CTAaHIAPTHBIX MaTeMaTHYeCKHUX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUH MEXIy ABYMs TOYKAMH, OT TOYKH JI0 TPSIMOH, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TPSMBIMU
Pemate 3a7aun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO obOpasnam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHATUTUYECKHE METOMBI TIPH

PEIICHUN CTAaHAAPTHBIX MAaTCMAaTUYCCKHUX 3alad Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIHUBAOIIUMHUCA MNPAMBIMU, MCEXIY prlMOfI 1 IINIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMua) ¢ MpPUMEHEHHUEM (OpMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINAASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOI'PAaHHHKOB
715 OnepupoBaTh MOHATHAMU: CUMMETPHUsl B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpHI
W3Bnekarb, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTrypax, TMPEACTABICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reoMeTpuueckue (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJAaramllinX HECKOJIbKO IIAaroB pPEIMIEHUs, €CIU YCIOBUS
NPUMEHEHHS 33J]aHbl B IBHOH (popme
718 [TpumensaTs mpocTediine NpOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TPH PEIIEHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KU3HH, PACIIO3HABAThH IPOSIBIIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE
[TpuMeHSTH MOyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATH peallbHBIC
CUTYallUd ¥ MPUMEHATh U3YYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKH C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHHA U TeopeM, ammapara anreopsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBsS3aHHblE C  HaXOXKICHUEM
reOMETPUUYECKUX BEITUYNH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3YIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJabTarta
6 ['eomerpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHYECKass MOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKON TMOBEPXHOCTH, IWJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrolre KOHMUECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (UIUHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CITOCOOBI MTOTyYSHHST TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IApOBOW CIIOW, OCHOBAHWE INAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIONIA[M  MOBEPXHOCTEH TN  BpalleHus,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOTPAaHHUK, BIMCAaHHBIH B chepy U
OMHCAHHBIN OKOJO cdepbl, cepa, BIECAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHUS MEXKIY IIOMAJISIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aeMmble (QUIypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (QUTyp: BUJI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS Tl
BpallleHus

W3Brekatb, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TeOMETpUYecKuX (GuUrypax, TMpeAcTaBICHHYI0 Ha
YepTeKax U pUCyHKax

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEINONAralliiX HECKOJIbKO IIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUS CIIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
o0razaoT

HpI/IMeHHTL [IpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHCpI/IpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, PABCHCTBO BCKTOPOB, KOOPAWHATLI BEKTOPA, YIroJl
MCKAY BCKTOPAMH, CKAJIIPHOC IMPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M TNpPOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiinine reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOa

6.20

PemraTs 3aJa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIECHUH U
HAaXOXIACHUEC TCOMETPHUYCCKUX BCIIMYUH I10 o6pa3uaM Wi aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METObI npu pEeHICHNN CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H©  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKUX 3a1a4d

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIW3UPOBATH PCAJIbHBIC




CUTYyallMU ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTHu4ecku cGopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

['eomeTpus

7.1

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

7.2

7.3

7.4

7.5

B3aumHO€E pacnoio;keHue NpsMBIX B IPOCTPAHCTBE: IIEPECEKAIONINECS, IIapayIeIbHbIE
U CKpelmuBarouyecs npsmbsle. IlapaienpHOCTP MHpsAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapAJUICIBHOCTh MPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIYy NPSMBIMM B IpocTpaHCTBE. llapamienbHOCTh INIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MNapajUIeJbHBIX IulocKocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenune,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUIOCKOCTHU: TMCPHICHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, MPU3HAK
NEPIEeHIUKYIIPHOCTU MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHEeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYIPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHauKynsp U HaKJIOHHBIC: pAcCTOSHUE
OT TOYKH JIO TJIOCKOCTH, PACCTOSIHUE OT MPSMOK JI0 TUIOCKOCTH, TIPOCSKIUs PUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHl MHOTIOIDAaHHUKA, BBIIYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NpuU3MblL. [lapannenenunen, npsMOyTroibHbIN Mapajjiesenumne] 1
ero csoictBa. [lupammpa: N-yrosnbHas nupamuja, TpaHU U OCHOBAHHWE MUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMU[bI, MpaBUJIbHAS M yCeUYE€HHas MUpaMHJa.
OnemMeHTsl Npu3Mbl M nupamunabl. [IpaBWiIbHBIE MHOTOIpDAaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA, NpPaBWIbHAs NpU3Ma M MpaBWIbHAs NHpPaMHUAA,
IpaBUiIbHAS TPEYroyibHAs MUpaMKJia U MPaBWIbHBINA TeTpasap, Kyo. [IpencraBnenue o
IIPAaBWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUHU B nupaMmujaax, napaejicnmIic1ax, IMpaBUJIbHBIX
MHOTI'OI'paHHUKax

7.6

Bbluncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMON TIpu3MbL. [11101m1aas 60K0BO# MOBEPXHOCTH H
MIOBEPXHOCTU MNPABWIBHOW MUPAMHIBI, TEOpPEMa O IUIOIMIAJNA YCEYEHHOM MUPAMUJIBI.
[Tonsitue 06 00bEMe. OOBEM TUPaAMUIBI, TPU3MBI

1.7

[TomoOnbIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias u oCkh, IJIONIa s OOKOBOM M MOJHOW TOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHUYECKOM TOBEPXHOCTH, OCh U BEPILKHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHME W BepIIMHA, 0oOpasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHUS U OOKOBas MOBEPXHOCTH

Cdepa u map: meHTp, paguyc, Iuamerp, Iouaasr NOBEpXHOCTH cdeprl. B3anmHoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmHapa 1 KoHyca
KomOuHanmu Ten BpaieHuss ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLCHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapajiesienunena u cieactsus u3 He€. O0BbEM IUINHPA, KOHYCA.
O06BeéM mapa u riomazab chepst

6.7

6.8

6.9

6.10

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA MIOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieabHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUSHHsI 11apa

Bektop Ha miockoctd M B npocTpaHCcTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBuiio mapamutenenunena. Pemenue 3aaad, CB3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUMN C BEKTOpaMU

[IpsmoyronpHasg cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YToJd MEXIy Bekropamu. CkansipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUH T€OMETPUUECKHUX 3a/1a4




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

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpeHEro 0011ero
TpedoBaHUs o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTCJIbCTB, AJTOpUTMaMK PCIICHHUA 3a/a4,
yMeHue (GOpMYJIHpPOBATH W OINEPHUPOBATH TOHATHAMH: ONpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC ()OPMYJIMPOBKH; MPUMEHSTh UX; YMEHHE (HOPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIPUMEPBI, HCIIOJL30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTHYECKYI0  MPAaBWIBHOCTh  PACCYXJICHUWI; YMEHHE OIEepPHpPOBATH
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
YHCJIC U3 IPYTUX Y4EOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHSATHIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 3aaBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 33124

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YUCIO,
CTENEHb C LIEJIBIM [T0Ka3aTeleM, KOPEHb HaTYpaJbHON CTENEHH, CTENIEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupmM UuCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK 10 MOAYJI0, PAalMOHAIbHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, pPALUOHAIBHBIX, JIEHCTBUTEIbHBIX
2 YHCel; YMEHHE UCIIONb30BaTh MPU3HAKU ACTMMOCTH, HAUMEHbBIINH 001Iuii
JenuTenb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHHE 3HAaU€HUH U IpeoOpazoBaHus
BBIPQKEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaeca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMETpUuYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIas TeOMETPHYECKash IPOTpeccus,;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeETh
MIPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMenue ONCprUpOBaTh MOHATHUAMH: PpPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTECMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUIIbBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MATCMATHYCCKUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKIMH, SKCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIEEe 3HAUYEHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMITOTHI rpaduka
¢byHKLMU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
MHTETpajl; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE CYMMBI, TMPOM3BEINCHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTellbHOW K rpaduky
(GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE HCIIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME W HAUMEHbIINE 3HAaueHUs (QYHKIUM; CTPOUTh
rpaduKd MHOTOYIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIS HAXOXKICHHUS HAWIydlIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

bU3HYEeCKUX 3a/1avax; HaXOIUTh TUIOMIAJAN U 00BEMBI (PUTYP C MOMOIIBIO




WHTETpana; MPUBOAUTH MPUMEPHl MaTEMaTHYECKOIO0 MOJAEIUPOBAaHUS C

NOMOILEI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKIMSA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHass (QYHKUUsS, CTerneHHass (QYHKLIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJabHAs M
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPaQUKH Ui M3YYEHHs MPOLIECCOB U 3aBUCHUMOCTEH, IpHU
pEUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HH; BBIpaKaTh (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIWYHMHAMU;
UCIIOJIb30BaTh CBOWCTBA M Tpaduku (QYHKIMH U pEIICHHsS ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOU

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/1a4d U3 00JacTH yIpaBieHUs JUYHBIMU U CEeMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4yd, HUCCIIEN0BATh IIOJYyYEHHOE pCIICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJIbIlIee U HAaUMEHbIIIEEe 3HAYEHUS, pa3Max, JUCIEepPCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe HU3BIEeKaTh, MHTEPIPETUPOBATH
uH(pOpMalLnIo, NMPEACTABICHHYIO0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKaroOIYI0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
uHpopMaIMi0O C TOMOIIBIKD TabIWIl ¥ JAMarpamMM; HCCIIEI0BaTh
CTaTUCTHYECKUE IaHHBIE, B TOM YHUCJIE C TNPUMEHEHHEM TIpadUUYecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; rpaUyeCcKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHue OmnepupoBaTh IMOHATUAMU: CIy4alHBIM OIBIT U CIIy4dalHOE

COOBITHE, BEpPOSITHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEPOSITHOCTEH, (HOpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI, yMEHHE OIEePHUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pACIpeelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWEe, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIydallHOW  BENWYMHBI, (QYHKIHUW  paclpeicieHHs U  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEJIbHOTO U HOPMAJBHOTO paclpe/ieieHuii; yMeHnue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIIPEICICHUN JJIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B TPHUPOAHBIX U OOINECTBEHHBIX SIBICHHSX; YMEHHUE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YHUCII0  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJCIbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTat

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYIPaHHbBIN
yroJi, TPEXIPaHHBIN YroJj, CKpPEeIUBAIOIIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IPAMBIX M HJIOCKOCTefI, Yroia MeEXAay IIpsIMbIMH,
Yroa MEXAy INpsAMOM U IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCcCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPHU, YMCHUC OLCHHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4ecKue
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4Un
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YMeHne onepupoBaTh MOHATHAMH: IUIOMIANb (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’ILHLIfI MHOTI'OrpaHHUK, CCYCHHEC MHOI'OIpaHHHKa,
KyO, mapajienenumnen, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYycCa, WIMHIpPa, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIlea, NUPaMUIbL, TMPU3MBL, LUIUHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IHIUHAPA,

napaujiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HOWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHHue
MHOTOTpaHHHKa, W300pa’kaTb MHOTOTPAaHHUKH, (DUTYPHI M MOBEPXHOCTU
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeneHus U3ydaeMbIx (PUryp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M MpH3HAKaX TI'€OMETPUYECKUX (HUryp, OOOCHOBBIBATH HIIU
OmnpoBepraTh MX; yMEHHE NPOBOAMUTH KiaccupuKanuioo Guryp Imo
pa3IMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbIC M IMOAOOHBIC (UTYPHl, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYCCKHE BEIMYMHBI (IJIMHA, YTOJI,
oAb, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIb3YS
W3YYCHHBIE (OPMYIBI U METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
nUpaMHUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUiomans chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TApaUICNICIIUIEIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAHWHATBI BEKTOpa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeI(TopHLIfI u KOOpZ[HHaTHLIﬁ METOA
JJI pCHICHUA TrCOMCTPHUICCKUX 3ada4 U 3a1a4 APpYTUX y‘-IC6HI>IX npeamMcEToB
YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATCMATUKH B HU3Y4YCHHU TPUPOAHBIX U 06III€CTBCHHBIX
nponeccoB u HBHCHHP'I; YMCHHUC pacCiio3HaBaTb IPOSABJICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IMMPUMCEPBI MAaTEMATUUCCKHUX

OTKPBITUI POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 UYucia v BBIYUCICHHS

11 Hatypanbhslie u nenbie yrncna. [Ipu3Haku JeTUMOCTH LEIbIX YHCEeT

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTeneHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crernens ¢ 1enpiM nokaszarenaeMm. CTeneHb ¢ palioHalbHbIM NoKa3aTeneM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHICHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl

JleficTBuTenpHbIe YHCIa. ApH(METHYECKHE ONepalud ¢ JIeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPAaBUIIA OKPYTIICHHS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIIECHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUYECKHe YpaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toka3zarenbHbIe U TOrapupMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeeTnTe b MaTPHUIIBI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkumu. Bzaumuo oOpaTHBIE

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIM
OO6nactp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXYTKE
33 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zatenpHas u norapudmuyeckas QyHKIHH, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolcTBa  (YHKUIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro aHajinsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIC S€eMEHTAPHBIX (YHKIIUN
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHbIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 ITepBooOpaznas. MuaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 Ceomerpust
7.1 @durypsl Ha IIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e Maremaruka: ajareOpa U Hayajia MaTeMaTHYECKOr0O aHaIn3a, FTeOMETPHSI.
I'eomerpus. 10-11 kmaccer: y4e6. mms oOmieoOpa3oBaT. OpraHU3aIlUil:
6a3oBeiii u yrmyosn. ypoBuHu/JI.C. ArtanacsH, B.®D. byry3os, C.b.
Kanomues u np. U3parensctBo «IIpocBenieHue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o VYMK mns yueOnuka Maremaruka: anrebpa U Hadaia MaTeMaTHYECKOTO
ananm3a, reometpus. I'eomerpus 10-11 xmaccsl, aBropsl JI.C. ATanacsH,
B.®. byry3sos, C.b. Kagomues u ap.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

bu6mmoreka IJOK
http://www.fipi.ru/
http://www.ict.edu.ru
https://resh.edu.ru;
https://urok.apkpro.ru;
https://education.yandex.ru/main;
https://uchi.ru ;
https://www.yaklass.ru;
9. YHuuBepcanpHass OubmuoTexka 1U@POBOro  00pa3z0BATEIHLHOTO
koHTeHTa Ha https://www.gosuslugi.ru/landing/edu-content.
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