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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpU  H3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHU
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpe/eIEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHeM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTb MEXIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KJIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE TMpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIIMECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctu. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEW: INPU3HAK  IEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJHAsE TOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa p&Oep W OOKOBBIX T'paHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajid, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopemMa O IUIOAAN YCEUYEHHON MMPAMU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMIUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss ¥ MHOTOTpaHHHKOB. [Ipu3ma, BHHcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. 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 IMUIMHAPA, KOHYyCa, IUIomanas chepsl U €€ dacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHAs CHUMMETPHs, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI 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  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIIBUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4Me U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOH 3a/1a4H;

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

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH PUYNHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPaHHUKAMH;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPAaHHHUKOB IJIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTb CHUMMETPHUH
duryps;

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

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TECOMETPUUYECKHX BEIUYUH, IMPUMEHSISI W3BECTHBIE METOBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKaTh, MPeoOpPa3OBBIBATH M HHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKa PEeUIeHHs] MaTeMaTH4eckd  CcpOopMyIHMpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TE€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
HOJIy4YCHHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIHCAHHBIM B cdepy U
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (PUIyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

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

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPUHM, 3€PKAIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJararoliMX HECKOJbKO IIAroB pEUIEHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE I'€OMETPUM, HCCIENOBATH MOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne Konrtpoas IlIpakru JuiekTpoHHbIE (MU pPOBHbIE)
HanmeHnoBanue pa3aeioB 4 TeM IPOrpaMMbl
n/n Bceero HbIe yeckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
https://resh.edu.ru/subject/lesson/473
1 BBenenue B ctepeoMeTpuio 23 1 1 3/control/2/
https://resh.edu.ru/subject/lesson/473
2 B3anMHOe pacnionokeHue npsMbIX B IPOCTPAHCTBE 6 3/control/2/
https://resh.edu.ru/subject/lesson/473
ITapamiensHOCTE IPSIMBIX M IIJIOCKOCTEH B 3/control/2/
3 P p 8 1 https://www.yaklass.ru/p/algebra/11-
MIPOCTPAHCTBE
poctp klass/uravneniia-i-neravenstva-9121
I . https://resh.edu.ru/subject/lesson/473
epIICHINKYISIPHOCTD IPSIMBIX M IIJIOCKOCTEH B
4 PHCHAMRYIAD p 25 1 1 3/control/2/
MIPOCTPAHCTBE
5 VYribl 1 paccTosTHUA 16 1
https://resh.edu.ru/subject/lesson/473
6 MHororpanHuKu 7 1 3/control/2/
https://resh.edu.ru/subject/lesson/473
3/control/2/
7 BekTops! B mpocTpaHcTBE 12 1

https://www.yaklass.ru/p/algebra/11-
klass/uravneniia-i-neravenstva-9121



https://resh.edu.ru/subject/lesson/4733/control/2/
https://resh.edu.ru/subject/lesson/4733/control/2/
https://resh.edu.ru/subject/lesson/4733/control/2/
https://resh.edu.ru/subject/lesson/4733/control/2/
https://resh.edu.ru/subject/lesson/4733/control/2/
https://resh.edu.ru/subject/lesson/4733/control/2/
https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-neravenstva-9121
https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-neravenstva-9121
https://resh.edu.ru/subject/lesson/4733/control/2/
https://resh.edu.ru/subject/lesson/4733/control/2/
https://resh.edu.ru/subject/lesson/4733/control/2/
https://resh.edu.ru/subject/lesson/4733/control/2/
https://resh.edu.ru/subject/lesson/4733/control/2/
https://resh.edu.ru/subject/lesson/4733/control/2/
https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-neravenstva-9121
https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-neravenstva-9121
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11 KJIACC

KoanuecTBo 4acoB

IMpakr
Ne Kourponnr  wuyeckn  JDJIEKTpoHHbIE (HH(DPOBLIE)
HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl
n/n Bcero HbIE e o0pa3oBaTe/bHbIE PeCypChl
padoThI pador
bl
https://resh.edu.ru/subject/lesson/4733/co
1 AHaMTHYECKasi TeOMETPHS 15 1 ntrol/2/
https://www.yaklass.ru/p/algebra/11-
2 [ToBTOpEeHUe, 0000IICHNE U CHCTEMAaTU3alNs 3HAHUN 15 1 klass/uravneniia-i-neravenstva-9121
https://resh.edu.ru/subject/lesson/4733/co
3 OO6BEM MHOTOrpaHHUKA 17 1 ntrol/2/
https://resh.edu.ru/subject/lesson/4733/co
4 Tena Bpamenus 24 1 ntrol/2/
https://www.yaklass.ru/p/algebra/11-
5 [Tnomaau moBepxXHOCTH U 0OBEMBI KPYTIIBIX T 9 1 klass/uravneniia-i-neravenstva-9121
https://resh.edu.ru/subject/lesson/4733/co
6 JBrokeHUs 5 1 ntrol/2/
https://www.yaklass.ru/p/algebra/11-
7 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIusl 3HAHUN 17 2 klass/uravneniia-i-neravenstva-9121
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuyectBo yacos
Kont
pakr
poJIb
Ne " JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Bce HbIe
n/n yeckne  OOpa3oBaTe/IbHbIE pecypchl
ro
pador
pador
bl
bl
[TonsTHsA crepeoMeTpun: TOUKa, Mpsimasi, MJIOCKOCTh
P P > 1P i ’ https://resh.edu.ru/subject/lesso
npoctpancTBo. OCHOBHBIE MTPaBUIIa U300paXKEHHS Ha PUCYHKE
1 n/4733/control/2/
TUIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX (OTPE3KOB), CEPEIHbBI
OTpe3Ka
[TonsTHs: nepecekaroiuecs MIOCKOCTH, IIEpeCEKaroIIrecs 1
npsiMasi ¥ IJI0CKOCTh; OJIYIPOCTPAHCTBO
MHororpaHH1KH, U300pa’keHUE MPOCTEUITNX 1
MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIIUX O0BEKTOB
MHororpaHHuKH, H300pa’keHre TPOCTEUIIINX 1
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB
https://www.yaklass.ru/p/algebra
[11-klass/uravneniia-i-
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBHS U3 HUX 1
neravenstva-9121
AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U TEPBBIE CIeACTBUSA U3 HUX. CIIocOObI
3aJaHus MPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HaYeHUs 1
HPSIMBIX U IIJIOCKOCTEN
AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleACTBHs U3 HUX. CriocoObl
3aJaHMs MIPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HaYeHUs 1
HPSIMBIX U IIJIOCKOCTEN
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N3ob6pakenue ceueHuit mupamMusl, Kyoa v IpU3Mbl, KOTOpBIE
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
MOJYYEHHBIX IIOCKOCTEN

10

11

12

N300pakeHre ceueHui MUpaMuIbl, Kyoa U IIPU3MBbI, KOTOpPBIC
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
MOJYYEHHBIX IIOCKOCTEN

N300paxeHne ced4eHuii mupamMuibl, Kyoa 1 Mpu3Mbl, KOTOpPBIE
poXoJiT uepe3 ux péopa. M3o0paxkeHue nepeceyeHus
MOJIyYEHHBIX TIOCKOCTEH

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

13

14

Merton cnenoB asis moctTpoeHus ceuenuid. CBoiicTBa
IIEPECEUCHNUM NPAMBIX U INIOCKOCTEN

Merton cnenoB s nocTpoeHus ceuenuit. CpoiicTBa
MEePECCUCHHUH MPSIMBIX M TUIOCKOCTEH

15

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKaMm Ha
pé6pax. Co3maHne BHIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
IIOCTPOEHHUS

16

17

18

19

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKaMm Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MOCTPOCHUS

[TocTpoenue ceuenunii B mupamuie, Kyoe mo TpéM ToOUKaM Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
TIOCTPOCHHS

[Toctpoenue ceuenuii B mupamue, Kyoe 1o TpéM ToukaM Ha
pEbpax. CozraHre BEIHOCHBIX YEPTEXkKEH 1 3aIiCh 11aroBs
IIOCTPOEHHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUKaM Ha
pEbpax. CozraHre BEIHOCHBIX YEPTEXkKEH 1 3aliCh 1aros
IIOCTPOEHUS

20

[ToBTOpenue mrannmerpun: Teopema 0 IPONMOPIUOHAIBHBIX
otpeskax. [looOue TpeyroibHUKOB




21

IToBTopenue nnanumerpun: Teopema Menenas. Pacuers! B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Micropus pa3BUTHS
IJIAHUMETPUU U CTEPEOMETPUHU

22

23

IToBTOopenue manumerpun: Teopema Menenas. PacueTsl B
CEUYECHMSX Ha BRIHOCHBIX YepTexax. Mcropus pazButus
MJIAHUMETPUH U CTEPEOMETPUH

KoHnTtponbhas padora "Akcuomsl ctepeomerpuun. Ceuenus'

24

B3anMHOe pacnosnoxeHue npsMbIX B IIPOCTPAHCTBE.
CkpenBaroiyecs npsmsele. [Ipu3Haky ckpemmBaromuxcs
npsaMmeIx. [lapamiensHble npsiMble B IPOCTPAHCTBE

https://resh.edu.ru/subject/lesso
n/4733/control/2/

25

Teopema 0 CyleCTBOBaHUM U €AMHCTBEHHOCTH NPSIMOM
IapaJuIeIbHOM TaHHOU IIPSIMOM, MPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIEH Ha JaHHOM npsiMoi. Jlemma o
NePECEUCHUH MapaJIICIIbHBIX MPSIMBIX IJIOCKOCTBHIO

https://resh.edu.ru/subject/lesso
n/4733/control/2/

26

27

28

[TapamiensHOCTB Tpex MpsAMBIX. TeopeMa 0 TPEX napajIenbHbIX
npsAMBIX. TeopeMa 0 CKpeLUBaIOIIMUXCS IPSIMbIX

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajelbHOro MPOeKTHpoBaHus. M300paxeHnne pa3HbIX GUryp
B HapaJljIeIbHON MPOEKIIUU

[entpanbHast mpoeKIus. YTOJ C COHANIPABIECHHBIMU CTOPOHAMM.

VYron Mexay npsMbIMU

https://www.yaklass.ru/p/algebra
/11-klass/uravneniia-i-

neravenstva-9121

29

30

31

3ajgauu Ha JOKa3aTeNbCTBO U UCCIIEI0BAHNE, CBSI3aHHBIC C
PAacCIIOIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

IlonsaTus: napallieJIbHOCTb HpHMOfI " IJIOCKOCTH B

IMPOCTPAHCTBE. HpI/I3HaK napajisieJIbHOCTH HpiIMOfI 1 IIJIOCKOCTH.

CaolicTBa napamieabHOCTH IPSIMOM U IJTIOCKOCTH
I'eomeTpuueckne 3aaun Ha BEIYMCIIEHNE U I0KA3aTEIbCTBO,

CBSI3aHHBIE C N1APAJIJIEIBHOCTBIO IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE
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[TocTpoenue ceuenus, MPOXOAAIIETO Yepe3 TaHHYIO MPSMYIO Ha

32 .
yepTexe U MapajulesIbHOrO Ipyrou npsimMoid. Pacuér oTHomeHuit
[TapannenpHas OpoeKUs, IPUMEHEHUE ISl TOCTPOCHUS
33 cedyeHuit Kkyda u mapaienenurnena. CBOMCTBA mapajljieIeuIeaa
U TIPU3MBI
https://resh.edu.ru/subject/lesso
[TapannensHble MI0CKOCTH. [Ipu3HaKy nmapaiebHOCTH IBYX
34 . n/4733/control/2/
IJIOCKOCTEN
https://www.yaklass.ru/p/algebra
Teopema o napamieabHOCTU U €IMHCTBEHHOCTH TUIOCKOCTH, .
35 . . /11-klass/uravneniia-i-
MPOXOJAIICH Yepe3 TOUKY, He MPUHAAISKAILYIO TaHHOI
P P v .. P vio neravenstva-9121
IUIOCKOCTH U CJIEICTBUS U3 HEE
CaolicTBa napasuieIbHbIX MIOCKOCTEH: O MapaIeIbHOCTH
36 IPSIMBIX TIEPECEUEHUs IPU MEPECEUYCHHUH JIBYX MapaliesIbHbIX
IIJIOCKOCTEN TPEThen
CaolicTBa napamieiabHbIX MIOCKOCTEN: 00 OTpe3Kax
37 napauieIbHBIX MPSAMBIX, 3aKIIIOUEHHBIX MKy MapaliebHbBIMU
IJIOCKOCTSIMU; O MIEPECEUEHUH PSIMOI C IBYMs MapajlieIbHBIMU
IUIOCKOCTSIMHU
38 [ToBTopenue: Teopema [Mudaropa Ha mrockocTn
39 [ToBTOpEHME: TPUTOHOMETPUS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
40 CoiicTBa Ky0a 1 MPSIMOYTOJBHOTO MapauleenuIeaa
41 Boruncnenue 1iauH OTpe3KoB B KyOe U MPSIMOYToJbHOM
napasuiesenunese
. https://resh.edu.ru/subject/lesso
[TepnenauKyasipHOCT MpIMON U TIocKkocTh. [Ipu3Hak
42 . n/4733/control/2/
NEPIEeHIUKYISIPHOCTU IPSIMOM U TJIOCKOCTH
43 [TepneHauKyIsIpHOCTD NMPSMOM M TIO0CKOCTH. [Ipu3Hak
NEPIEHIUKYISIPHOCTH MPSIMON U TNIOCKOCTH
44 TeopeMa 0 CyIIeCTBOBAHUM U €IMHCTBEHHOCTH IIPSIMON, https://www.yaklass.ru/p/algebra

IPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U MEPIEHINKYIIPHON K

/11-klass/uravneniia-i-
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IIJIOCKOCTH

neravenstva-9121

[IimockoCcTH M NEPIEHIUKYIISIPHBIE UM NIPSMBIE B

45 MHOTOI'PaHHHUKAX
46 [1nockocTH U nepreHIUKYISIPHbIE UM MPSIMBIE B

MHOTOI'PaHHHUKAX
47 [lepnenaukynsp u HakinoHHadA. [locTpoeHne nepneHuKynspa u3

TOYKHU Ha IPSIMYIO
48 Ilepnenaukynsp u HaknoHHas. [locTtpoeHne nepnesauKyspa u3

TOYKH Ha MPSIMYIO

https://www.yaklass.ru/p/algebra
. /11-klass/uravneniia-i-
49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 1 oOpaTHas)
neravenstva-9121

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 1 oOpaTHas)
o1 VYroa Mexy CKpelMuBaroIMMUCS PSIMbIMU
59 [Touck neprieHIMKyYASPHBIX TPSMBIX ¢ TOMOILBIO

NEePHEHANKYISIPHBIX MIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHKE
54 [TocTpoenue ceuennii kyba, MPU3MBI, MPABUIBHON MHPAMUIBI C

MOMOIIbIO0 OPTOTOHATBLHOMN MPOEKITHHI
55 [TocTpoenue ceuennii kyba, MPU3MBI, IPABUIILHON MHPAMUIBI C

MOMOILIbIO0 OPTOTOHAIBHON MPOEKIINHU
56 CummeTpus B TPOCTPAHCTBE OTHOCUTENIBHO TIIOCKOCTH.

[TmockocTi cuMMETpHii B MHOTOTpaHHHUKAX
57 [Ipu3Hak nepneHANKYIAPHOCTH TPSIMOM U IIIOCKOCTH KaK

CJIEICTBHE CHMMETPHUH
58 [IpaBuipHBIE MHOTOTPAaHHUKH. Pacyér pacCTOSHUM OT TOYKH 10

MJIOCKOCTH
59 [IpaBuiIbHBIE MHOTOTPaHHUKHU. Pacy€T paccTosHUN OT TOYKH 110
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IIJIOCKOCTH

CriocoOsbl OIMYCTUTHh NCPIHCHAUKYIIAPBL: CUMMETPUS, CABUT' TOYKH

60 0 TapajuieIbHON IPSIMOM
61 CnBur no HenapamieabHON IPSIMON, U3MEHEHUE PAaCCTOSHUI
62 KoHnTposbHas pabota "B3auMHOE pacroaoKeHUe MPSMBIX |
MJIOCKOCTEH B MpocTpaHcTBe"
https://www.yaklass.ru/p/algebra
[ToBTOpEeHUE: yroy MeXay NPSMbIMU Ha MJIOCKOCTH, .
63 TPUTOHOMETPHS B TPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEeMa A Masfurwrenia |
p p p peyr - TEOP neravenstva-9121
KOCHHYCOB
64 [ToBTOpEeHME: Yyroyl MEeXIy CKPEIIMBAIOIIUMUCS MIPSMBIMU B
MIPOCTPAHCTBE
65 I'eoMeTpuueckre METObI BHIYUCICHUS YTIIa MEXY MPSIMBIMH B
MHOTOI'PAaHHHUKAX
66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO
yria
. https://resh.edu.ru/subject/lesso
[lepnenqukynspubie m1ockocTH. CBONCTBA B3aUMHO
67 . n/4733/control/2/
NEePHEHANKYISIPHBIX MIOCKOCTEN
[Ipu3Hak nepneHANKYISPHOCTH IJIOCKOCTEH; TeopemMa O psMoit
68 MEPECEUCHHU S IBYX IJIOCKOCTEU MEPIEHIUKYIISIPHBIX TPEThEH
MJIOCKOCTH
69 [IpssmMoyronpHBIN Tapasuienenune; Kyo; u3sMepeHus, CBOMCTBa
MPSIMOYTOJIBHOTO MapasuieienuIeia
70 Teopema o 1uaroHanu NPSMOYTOJIBLHOTO Mapaljiesienumneaa u
CIIEICTBHE U3 HEe
71 CrepeomeTpuueckue u IpUKJIaJAHbIE 3a/1a4U, CBA3aHHBIE CO
B3aUMHBIM PACIIOJIO0KEHUEM MPSAMBIX U TJIOCKOCTU
7 [ToBTOpEHME: CKpENTUBAIOIIHUECS MPSAMbIC, TapATIIIETHHBIC

IJIOCKOCTU B CTAHAAPTHBIX MHOI'OI'PAHHUKAX
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[Tapa napaynenbHBIX IIIOCKOCTEH HA CKPELIUBAOLIUXCS MPSAMBIX,

73 PaccTOsSIHUE MEXy CKPELIMBAIOLIMMUCS MPSIMBIMH B IIPOCTHIX
CUTYaLUAX
74 PaccTosHHME OT TOYKM 10 MIJIOCKOCTH, PACCTOSHUE OT IIPSIMOU 10
IJIOCKOCTH
75 Brruncnenue paccTosHun Memz[uy CKPEILMBAIOIINUMUCS IPSIMBIMU
C MIOMOILBIO EPIEHANKYIISPHON INIOCKOCTH
TpéXrpaHHslil yroji, HEpaBeHCTBA JJI TPEXTPAHHBIX YIJIOB. https://resh.edu.ru/subject/lesso
76 Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIs n/4733/control/2/
TPEXTPAHHOIO yIJIa
77 DeMeHTHl CheprUIecKOil TeOMETPUH: Te0Ie3NICCKUE INHIH Ha
3emie
78 KonTtponbnas pabora "Yrisl u paccrosHus"
79 CucremaTtu3zanus 3HaHud "MHOTrOrpaHHHUK U €0 3J1€MEHTHI"
https://resh.edu.ru/subject/lesso
80 ITupamupa. Buasl nupamug. [IpaBunenas nupamuia n/4733/control/2/
https://resh.edu.ru/subject/lesso
81 IIpusma. Ilpsmas v HakaoHHAs pU3Mbl. [IpaBuiibHas npusma n/4733/control/2/
https://www.yaklass.ru/p/algebra
82 [Ipssmoit napaienenunen, NpsMOyroIbHbINA ITapauIeIenuIe], [11-klass/uravneniia-i-
KyO neravenstva-9121
83 Boinyxkibie MHOTOrpanHuku. Teopema Ditnepa
84 Beinykinbie MHOrorpanauku. Teopema Oinnepa. [IpaBuibHble U
MOJTyTIpaBUJIbHbIE MHOTOTPAaHHUKHU
85 KonTtponbHas padora "MHOrorpaHHUKHT"
https://www.yaklass.ru/p/algebra
86 [ToHsATHE BEKTOpPA HA IIJIOCKOCTU U B IIPOCTPAHCTBE /11-klass/uravneniia-i-

neravenstva-9121
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87 CyMMa BEKTOpOB 1
88 Pa3znocts BekTOpOB 1
89 [TpaBwiio mapannenenunena 1
90 YMHOXEHHEe BEKTOpa Ha YHCIIO 1
01 Pa3ﬂ(1>1<eHHe BEKTOpa 1Mo 0a3ucy TpEX BEKTOPOB, HE JICKAIIUX B 1
OJTHOM TIOCKOCTH
https://resh.edu.ru/subject/lesso
92 CkansipHO€ NMPOU3BEICHNE 1 n/4733/control/2/
93 Berurcnenue yriia Mex, 1y BEKTOpaMU B TIPOCTPAHCTBE 1
9 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1
95 [Ipocreiitmme 3a1a4n ¢ BEKTOpaMH 1
96 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1
97 KonTtponpsHast pabora «BeKTopbI B IPOCTPAaHCTBE» 1
98 O000I11IeHNE U CUCTEMATU3AaLUs 3HAHUN 1
99 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUM 1
100 O000I11IeHNE U CUCTEMATU3AIUs 3HAHUH 1
101 Hroroas xoHTpoabHas paboTa 1
102 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUM 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoanuecTBo 4acoB

Kour IIpak
Ne poaIb ™ DJIeKTpOoHHbIe HU(pOBbIE
n/n Tema ypoxa Beer | Here Hecx o0pa3oBaTe/bHbIE PeCypChl
0 e
pador  pador
bl bl
https://resh.edu.ru/subject/lesson/

IToBTOpenue TeMsl "KoopauHaTsl BEKTOpa Ha INIOCKOCTU U B

1 npoctparcre” 4733/control/2/
https://resh.edu.ru/subject/lesson/

2 [ToBTOpenue Tems! "CkansgpHoe pou3BeAC€HHE BEKTOPOB" 4733/control/2/
3 [ToBTOpEeHME TeMbl "BbruncineHue yria Mexy BEKToOpaMu B

mpocTpaHcTae”
4 [ToBTOpEeHME TeMBI "YpaBHEHHE MTPSAMON, IPOXOSILEH Yepe3 ABe

TOYKH"
5 VYpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B

OTpe3Kax
6 VYpaBHEHME IIII0OCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B

OTpe3Kax

BexropHoe npousseneHne

JIuneitHble HEPAaBEHCTBA, JIMHEHHOE IPOrPaMMHUPOBaHUE
9 AHanuTHyecKue METObl pacuéTa yriia MexX,J1y NpsSIMbIMH B

MHOTOTpaHHHUKaX
10 AHanUTHUYECKHE METO/Ibl pacuéTa yriia Mexay INIOCKOCTSIMU B


https://resh.edu.ru/subject/lesson/4733/control/2/
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MHOTI'OrpaHHUKax

AHamutndeckue METOJbI pacqéTa yria MeXXay IJIOCKOCTSAMU B

1 MHOTOTpaHHHKaX

12 dopmysa pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHue pacCTOsSHUI OT TOYKH /10 TFIOCKOCTH B KyOe

14 HaxoxaeHnue paccTosiHUI OT TOYKH /10 TUIOCKOCTH B MPaBUIIbHOMN
nupamue

15 KonTtpoJsbHas paGora ""AHanuTuyeckasi reomerpus'

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKHU

17 CeueHurst MHOTOTPAaHHUKOB: METOJI CJIEJIOB

18 CeueHnsi MHOTOTPaHHUKOB: CTaHIaPTHbBIE TNIOCKOCTH,
nepeceueHms MPSIMBIX U TIOCKOCTEH

19 [TapannensHblie NPsSMBbIEC U TUIOCKOCTH: MapaJJICIbHBIE CEYCHUS

20 [TapamiensHbie MPSAMBIC U TUIOCKOCTH: PACUET OTHOIICHUN

21 [TapannensHbie MPsMbIE U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
[eprieHAUKYISApHBIE IPSIMBIE U TUIOCKOCTU: CTAHIAPTHBIE MTaphI

22 MEPICHIUKYIIIPHBIX TUIOCKOCTEH U TIPSIMBIX, CAMMETPUHN
MHOTOTPaHHUKOB

23 [eprieHMKyYIIApHBIE IPSMBIE U TDIOCKOCTH: TEOpPEMa O TpeX
MEePIIEeHIUKYIIIpax

24 [lepnieHIUKyNSpHBIE MIPSIMBbIE U TUIOCKOCTH: BHIYUCIICHUS IJTUH B
MHOTOTpaHHUKAX

25 [ToBTOpEHME: TUIONIAAN MHOTOYTOJIEHIUKOB, (DOPMYJTBI TS
Iomaaen, cooopakxeHust moao0ous

26 [ToBTOpEHME: TUIOMIAAN MHOTOYTOJIEHUKOB, (DOPMYITBI JTsI

10 IeH, COOOPaKEHUSI TIOT00MS




[ToBTOpEHME: IOMIAIN MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIS

27 .

TJI0IaeH, COOOPaKEHUSI TIOI00MS
28 [Imomaau ceyeHnii MHOTOrpaHHUKOB: IUIOIIAAM TOBEPXHOCTEN,

pa3pe3aHusi Ha YacTH, COOOpaKEHUs 0100us
29 [Tnomanu ceyeHnit MHOTOTPAaHHUKOB: TIOIIAN IOBEPXHOCTEH,

paspe3aHusi Ha YacTH, COOOpaXkeHus o100us
30 KounTtposbHas pa6ora "[loBTOpeHne: MHOTOTPAHHUKH,

ceYyeHHsI MHOTOTPAHHUKOB''

https://resh.edu.ru/subject/lesson/

31 O06BeM Tema. O0BeM MPSIMOYTOIBHOTO TTapauIeIeTuIIea 4733/control/2/
32 3amaun 00 yaBOCHHHU Ky0a, 0 KBaapaType Kyda; 0 TPUCEKIIUH yTIia
33 CrepeoMeTpHuecKre 3aa4d, CBI3aHHbBIE C 00bEMOM

IPSIMOYTOJIBHOTO NIapasulesienuneia
34 [Ipuknannele 3a1a4u, CBSI3aHHBIE C BBIYUCIEHHEM 00BEMA

MPSIMOYTOJIBHOTO TIapasuieNenuneia

https://resh.edu.ru/subject/lesson/

35 O0BEM npsIMOit TPU3MBI 4733/control/2/
36 CrepeoMeTpuyecKre 3a7auu, CBI3aHHbIE C BEIUUCICHHEM 00bEMOB

IIPSAMOY IIPU3MBI
37 [TpuknanHbIe 3a1a49M, CBSI3aHHBIC C 00BEMOM TIPSIMON TIPU3MBI
38 Brruncnenme o0bEMOB Tell ¢ TOMOIIBIO ONPeIeIEHHOTO

uHTerpana. O0bEM HAaKJTIOHHOW MPU3MBI
39 Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO ONPeIeIEHHOTO

uHTerpana. O0bEM MUpaMHU/IbI
40 ®opmyna 06béMa nupamubl. OTHOIIEHHE 00BEMOB MTUPAMHUL C

00IIUM yTIIOM



https://resh.edu.ru/subject/lesson/4733/control/2/
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dopmyna 00bpéma mupamuabl. OTHOIIEHHE 00HEMOB ITUPAMH/T C

41 1
00IIUM yTIIOM
42 CrepeoMeTpuuecKre 3a7auu, CBsI3aHHbBIC ¢ 00bEMaMU HAKIIOHHOM 1
MIPU3MBI
43 CrepeomeTpruecKue 3aa4M, CBsI3aHHBIC C 00BEMaMU MUPAMU/TBI 1
https://www.yaklass.ru/p/algebra/
44 [Tpuknagueie 3agaun 1mo Teme "OO0BbEMBI TeN'", CBA3aHHBIC C 1 11-klass/uravneniia-i-neravenstva-
00BEMOM HAKJIOHHOM MPU3MBbI 9121
45 [Tpuknagneie 3agaun o Teme "OO0bEMBI TeN", CBSI3aHHBIE C 1
00BEMOM MTUPAMUIBI
46 [Tpumenenne 00bEMOB. BrruriciieHue pacCcTOsIHUS 10 MIIOCKOCTH
47 Konrtpouabnas pa6ora "O0bém MHOrorpanauka'
. https://resh.edu.ru/subject/lesson/
48 [unmmHapudeckas TOBEPXHOCTh, 00pa3yole HUIHHIPUICCKON 1 4733/ control/2/
MIOBEPXHOCTU
49 Hunmuuap. [psamoit kpyrosoi nunusAp. Ilnomans noBepxHOCTH 1
LHWIMHIpa
. https://resh.edu.ru/subject/lesson/
50 Konunyeckas moBepXHOCTb, 00pa3yrolire KOHNYECKOM 1 4733/ control/2/
nosepxHoctu. Konyc
51 CeueHune KOHyca MJIOCKOCTBIO, NApAJUIETbHON MIIOCKOCTH 1
OCHOBaHUs
52 Yceuénnplil konyc. M300paxeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1
53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA
54 [Tnomaae 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH KOHYCA
55 CrepeoMeTpHuuecKue 3a7jaun Ha J10Ka3aTeIbCTBO U BBIUMCIICHUE, 1

IMOCTPOCHUCM CcedyeHH I HUJInHApAa, KOHYCa
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CTepeOMeTpI/I‘ICCKI/Ie 3aJa4u Ha A0Ka3aTCJIbCTBO U BBIYMCIICHHUC,

%6 IIOCTPOCHUEM CEUCHHMH LIMIINHApa, KOHYyCa
o7 IIpukitaguele 3aa4u, CBSI3aHHbIE C [IWIMHAPOM
58 [TpuknaaHble 3aa4u, CBSA3aHHbIE C LIUIMHIPOM
59 Cdepa u map
60 [Tepeceuenue cepsl 1 mapa ¢ mwiockocTeio. Kacanue mapa u
cdepsl TIOCKOCTHIO. Bua n n3o0paxenue mapa
61 Ilepeceuenue cgepsl 1 1mapa ¢ mwiockocThro. Kacanue mapa u
cdepsl TIOCKOCTHIO. Bua n n3o0paxenue mapa
62 Ypasuenue chepsl. [Lnomans chepsr u e€ yacteit
63 Cummerpus chepsl u mapa
CrepeoMeTpuyecKre 3aJauu Ha J0Ka3aTelbCTBO U BBIYUCICHHE,
64 CBsI3aHHBIE CO c(hepoil U apoM, IOCTPOCHUEM UX CEUEHUH
IUIOCKOCTBIO
CrepeoMeTpuyecKue 3a7jaun Ha JI0Ka3aTeIbCTBO U BBIUMCIICHUE,
65 CBsI3aHHBIE CO c(hepoil U IapoM, TOCTPOCHUEM HX CEUCHUN
IJIOCKOCTBIO
66 [TpuknagHbie 3a1a9u, CBSI3aHHbIE CO c(epoil U mIapoM
67 IToBTOpEHUE: OKPY)KHOCTH HA IMJIOCKOCTH, BEIYMCICHUS B
OKPY>KHOCTH, CTaHJIapTHBIE MTOA00US
https://resh.edu.ru/subject/lesson/
68 Paznianbie koMOMHAIMY TET BpalleHUs] © MHOTOTPAaHHHKOB
4733/control/2/
https://resh.edu.ru/subject/lesson/
69 3anauu o teme "Tena ¥ MOBEPXHOCTH BpallleHUs" 4733/control/2/
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70

3anauu o Teme "Tena U MOBEPXHOCTH BpalieHUs "

71 KonTposbHasi padora "Tesia u moBepxXHOCTH BpaleHus"
https://resh.edu.ru/subject/lesson/
72 00bem mumHapa. Teopema 06 00bEME MPSAMOTO HIUHIPA 4733/control/2/
https://www.yaklass.ru/p/algebra/
73 Brruncinenue 00bEMOB TEN ¢ IIOMOILBIO ONPEACIEHHOTO 11-klass/uravneniia-i-neravenstva-
unterpana. O6bEéM KoHyca 9121
74 [Tnouraau 60KOBOM M MONHON MOBEPXHOCTH KOHYCA
75 CrepeoMeTpHUeCKUE 3a1a9H, CBI3aHHBIC C BRIYHCICHUEM 00hEMOB
HUAJTUHIpPA, KOHYCa
76 [Tpuknagueie 3agaun 1o Teme "OOBEMBI U TUIOIIAIH
noBepxHocrel Ten"
O06béM m1apa u mapoBoro cekropa. Teopema 00 00bEMe 1mapa.
77 [Tnomane chepsl. CTepeomeTpuyeckue 3aauu, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB I11apa, ApOBOTO CETMEHTA U IIapOBOTO
ceKTopa
[Ipuknagueie 3agaun o Teme "OOBEMBI TeN", CBA3aHHBIE C
78 00BbEMOM 11apa U mIomabio cepsl. COOTHOIIEHUS MEXTY
TUIOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMU MOT0OHBIX TE
[TogoOuebIe Tena B mpoctpancTBe. M3menenne o6béMa npu
79 nonooun. CtepeoMeTpuyecKre 3ajjauu, CBI3aHHbIE C
BBIYMCIICHHEM 00BEMOB TEJ U IIOIIAIeH TOBEPXHOCTEN
80 KonTtpouabHnas padora "Ilnomaau noBepxHoCTH H 00bEMBI
KpyrabIx Tea"
81 JIBrxeHust npoctpancTBa. OTobpaskeHus. [|BIKEHUS U PaBEHCTBO https://resh.edu.ru/subject/lesson/

¢buryp. O6mmue cBoCTBa NBHKEHUI

4733/control/2/
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Buapl 1BukeHuUil: napajuiesIbHbIN EPEHOC, LIEHTPAIbHAS

82 CUMMETpHUS, 3epKaJIbHAsi CUMMETPHUSI, [IOBOPOT BOKPYT MPAMOK
83 [IpeobpazoBanus noxoowus. [Ipsmas u chepa Ditnepa
https://resh.edu.ru/subject/lesson/

84 ['eomeTpuyeckue 3a1auu Ha TPUMEHEHUE ABUKECHUS 4733/control/2/

85 KonTpoabHnasi padora "IlpeodpasoBanusi puryp B
npocrpancrse'

86 O06o06maronee MOBTOPEHUE CHCTEMATH3AINS 3HAHUINA:
"[TapaynienbHOCTh NPSIMBIX M TUIOCKOCTEN B MpOCTpaHCcTBE"

87 O06o06mmaronee MOBTOPEHUE CHCTEMATHU3AINS 3HAHHNA:
"[lapanienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTpaHCcTBE"

88 O6o061maroniee MOBTOPEHUE CHCTEMAaTU3AlNs 3HAHUIA:
"[lepnieHauKyIsIpHBIE IPSAMBIE U IUIOCKOCTH B MPOCTPaHCTBE"

89 Ob6o0maroiiee MOBTOpEeHKE, cucTeMaru3anus 3Hanuit: "Ilnomanp
MMOBEPXHOCTU MHOTOTpaHHUKA"

90 O6o01maroiee MOBTOpEeHNE, cucTeMaru3aius 3HaHui: "OobeM
MHOTOTpaHHHKA"

01 O6o061matoniee MOBTOpEeHUE, cucTeMaTu3anus 3Hanuii: "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

92 O6o0maroiiee MOBTOpEeHKE, cucTeMaru3anus 3Hanui: "Ilnomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Tet"

93 O6o0mmaromiee MOBTOpEeHKE, cucTeMaru3anus 3HaHui: "[lnomanm
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Te"

94 Hrorosasi koHTpOJIbHAsSI padoTa

95 O6o0061maroniee NOBTOPEHNE, CUCTEMAaTH3allNs 3HaHU: "BekTopbl B

IpocTpaHcTBe”



https://resh.edu.ru/subject/lesson/4733/control/2/
https://resh.edu.ru/subject/lesson/4733/control/2/

96 O6o0m1aromee MOBTOPEHNE, CUCTEMAaTH3aIMs 3HaHUH: "BekTopsl B

npocTpaHcTse"

97 O06o061maronee MOBTOPEHUE CHCTEMATU3AINS 3HAHUIA:
"[IpeobpazoBanus ¢puryp B mpocTpancTse”

Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B
98 Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTUN

Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B
99 Pa3BUTUHU COBPEMEHHBIX MHKCHEPHBIX M KOMIILIOTEPHBIX 1
TEXHOJIOTUN

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poiib B
100 Pa3BUTHUH COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUI

101 Hrorosasi kKoHTpoOJIbHAsSI padoTa 1
VcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ poJib B

102 Pa3BUTHUU COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

I'eomerpus 10 — 11 kiacc (0a30BbIi M NpoguiIbHbIA ypoBHM) ABTOphl: ATaHacsH JI.C., byry3os B.®., Kagomuen

C.b. u ap. U3narenscrBo: IlpocBemenne , 2023r.

METOAUYECKHUE MATEPHUAJIbBI 1JIA1 YUUTEJIA

['eomerpust. 10-11 kmaccel. [loypounsie pazpadboTku k yueOHUKYy ATtanacsiHa - CaaksH C.M., byty3os B.®.
HN3pareancrBo: [Ipocsemenue , 2023r

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHE

https://resh.edu.ru/subject/lesson/4733/control/2/; https://www.yaklass.ru/p/algebra/ll-klass/uravneniia-i-

neravenstva-9121
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