[IOKYMEHT NOANWUCAH
ONEKTPOHHOM MOAMUCHIO

pruchuar: 00ESSDCIOEDOEDI182FIBA20A52CBTB284
anenew; Kyxrw
creutener

TewTenen; ¢ 23.03.2023 10 15.06.2024

=0

=

AHHOTALHA

K pabouei nporpamme no reomerpun 1 10-11 kiaaccos
cpeaHee MoJIHOe oOmee oOpa3oBaHue

yray06/eHHbli ypoBeHb

YueOHbIlH NpeaMeT reoMeTpms
Knacce 10-11
Cpok peanusalyu 2 rona

KonuyecTBo yacos

VYriy6neHHbIH YPOBEHb

10 xnacc-3 yaca B Heaemo, utoro 102 yacoB B roa
11 xnacc-3 yaca B Heaemo, utoro 102 yacoB B rox
Htoro 204 yaca 3a 2 rona o6y4yeHus

Pa6Gouas nporpamma
COCTaBlI€Ha B COOTBETCTBHM C

-0oI'0C COO

- aBTOpcKOH nporpammoii paspabotanHoii YMK aBropos
JI.C.ATanacsiH Hu 1p., B COOTBETCTBUH C

TpeboBanusMu PenepanbHOro KoMMoHeHTa ["ocy 1apcTBeHHOro
CTaHJapTa cpeaHero odiero oopa3oBaHus ¢ YUETOM
METOAUYECKHUX PEeKOMEHJAalHii aBTOPOB UCTIOB3YEMBIX
y4eOHHKOB, ONyOIMKOBaHHLIX B cOOpHUKE «[IporpaMMal
obieobpa3oBatenbHbIX yupexxaeHuii: 'eometpus. 10-11
knacceiy/coct. T.A. Bypmuctposa - M.: [pocsemenue, 2009,

y4eOHHUK

I'eometpus. 10-11 knacesl. Apropsi: JI.C. AtanacsH, B.®.
byrty3os, C.b. Kagomues u ap. —
Mockga: [lpoceeienue, 2019 r

Lienn n3yvenus

@opMHUpOBaHHWE NPEICTABICHUH 0 MaTeMaTHKE KaK
YHHUBEPCAJILHOM fA3bIKE HAYKH, CPEICTBE MOJACIIUPOBAHHS
SIBIEHUI U Npo1eccoB, 00 HAEAX U METOAAX MATEMATHKH,
-pa3BUTHE JIOTHYECKOTO MBILIEHHS, IPOCTPAHCTBEHHOTO
M300pakeHHsl, AITOPUTMUUECKOM KYJIBTYpbl. KPHTHYHOCTH
MBILLIEHHS HA YPOBHE, HEOOXOAMMOM it OOYUEHHS B BRICIUEH
IIKOJIE MO COOTBETCTBYIOLICH CrielHaNbHOCTH, B Oy nyiei
npo¢eCCHOHANBHOH JeATEILHOCTH

-pa3sBUTHE JIOTHYECKOTO MBIIJICHHUS, TPOCTPAHCTBEHHOTO
BOOOpaXXE€HHS ,aJITOPUTMUYECKOH , KPHTHYHOCTH MBILIJIEHUS HA
YPOBHE, (POPMHUPOBAHHE MOTHUBALIMK W3yYEHHS MATEMATHKH,
FOTOBHOCTH M CIIOCOOHOCTH YYaILUXCS K CAMOPa3BHUTHIO,
JMYHOCTHOMY CaMOOTPEAEICHHUIO, OCTPOSHHIO
WHIUBHYallbHON TPACKTOPUH B U3YUYEHUH MPEAMETA;
OBJIaJIECHUE MATEMAaTHYECKMMH 3HAHUAMH W YMEHUSMH,
HEOOXOAUMBIMM B MOBCEIHEBHOM KHU3HU

® BOCIIMTaHHU Y 0OyUalolmXcs cnocoOHOCTH K OpraHH3aLuu
cBOE# yueOHOH NeATeIbHOCTH MOCPEACTBOM OCBOEHHS
JUYHOCTHBIX, TO3HABATENIbHBIX, PETYIATUBHBIX H
KOMMYHHUKaTHBHBIX YHUBEPCABHBIX YUEOHBIX 1eHCTBUI;

® BOCMHTaHUE CrIeLUPUYECKUX AJI1 MATEMATHKH CTUIEH
MBIILJIEHHA, HEOOXO0HUMBIX

JU1s1 IOJTHOUEHHOTO (YHKLIMOHUPOBAHHS B COBPEMEHHOM
o0lecTBe, B YaCTHOCTU

JIOTHY€ECKOr0, aArOPUTMUYECKOTO 1 IBPUCTHYECKOTO




MMPOCBEIEHHSA POCCUICKOM ®EJEPAITUA
MuHRCTEPCTBO 00pa3oBaHusl, HAYKH U MOJIOAEKHON nomuTHKU KpacHomapckoro kpas
MYHHUITUNATBEHOE 00pa3zoBaHHe CTapOMUHCKHH paioH

MBOY COIII Ne 1 um. N1.®. Bapasssl
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HOACHUTEJIbBHAA 3AIINCKA

I'eoMeTpus siBisieTCS OJHUM M3 0Aa30BBIX KYpCOB Ha YPOBHE CPEAHEro oOuiero oopazoBaHus,
TaK Kak  00ecrmeuymBacT  BO3MOXKHOCTh  W3YYEHHs]  JMCUUIUIMH  €CTECTBEHHO-HAYYHOU
HaIpaBJIIEHHOCTH M IPEAMETOB T'yMaHUTApHOro LMKIA. [lOCKOJIBKY JIOTMYECKOE MBIIIEHHE,
dbopmupyeMoe MpH  HM3YYEHUH OOYYaIOUIMMHCS TOHATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM U IOCTPOCHUU LIETIOYKHM JIOTMYECKUX YTBEP)KJIECHUM IpU pELIEHUU
r€OMETPUYECKUX 3ajady, YMEHHME BBIJIBUTaTh M OIPOBEpraTb THUIIOTE3bl HENOCPEICTBEHHO
WCTIOJIB3YIOTCSl TPH PELICHWH 3aJad €CTECTBEHHO-HAYyYHOTO IMKJIA, B YACTHOCTH (PU3MUYECKHX
3ajad.

Lenp ocBoeHusi mporpammbel ydeOHOTOo Kypca «l'eomerpusy» Ha yriayOn€HHOM YpOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEM OOy4arouuxcs IpU H3YYEHUH TEOMETpPHH, Kak
coCTaBJIsifOLEN mpeAMeTHON obmactu «Marematuka U uH(poOpMaTuka» uepe3 obecrneueHue
BO3MOXHOCTH MPHUOOpETEeHUs] U MCHOJIb30BaHUS Oojiee TIIyOOKMX T'€OMETPUYECKUX 3HAaHUU U
NeUCTBUM, Cnenu@UUHBIX T€OMETPUM, U HEOOXOJMMBIX JUIsl YCHEIIHOro Mpo(hecCHOHATIBHOTO
00pa30BaHus, CBA3aHHOTO C HCIOJIb30BaHUEM MaTEMaTHKH.

[IpropuTeTHBIMU 3aJjauaMy Kypca T€OMEeTpUr Ha YriIyOJE€HHOM YpOBHE, pacIIUpSIOLIUMHU U
YCUJIMBAIOIIUMHU Kypc 6a30BOr0 YpOBHS, SBIISIOTCS:

paciiupeHue MpecTaBlIeHuss 0 TeOMETPUHU KaK 4YacTU MHUPOBOW KyJIbTYpbl U (popMHpOBaHUE
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIIIUM MHUPOM;

(¢bopMHpOBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (HUIrypax Kak O BaXKHEHIINX
MaTeMaTHYEeCKUX MOJIENSX, MO3BOJISIOIINX ONUCHIBATh M M3y4aTh pa3HbIE SBJICHUS OKPY’KAIOLIETO
MUpAa, 3HaHHE OHATUHHOTO amnmnapara 1o pasaeny «CrepeoMeTpus» yueOHOTO Kypca reoMeTpHH;

(opMUpOBaHHE YMEHUS BJIAZICTh OCHOBHBIMU MOHATHUSAMHU O NMPOCTPAHCTBEHHBIX (purypax u
UX OCHOBHBIMU CBOWCTBaMHM, 3HaHHE TeopeM, (OpMyl M yMEHHE HUX HPUMEHATh, YMEHMS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIIEHUS 3a/1a4;

(GopMuUpOBaHME YMEHHs paclO3HABaTh Ha UEPTEXkax, MOJEIAX M B PEAITbHOM MHpe
MHOTOI'PaHHUKH U TeJla BPallleHus, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJIEIIN;

(dopMupoBaHHE MOHUMAHUS BO3MOXKHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS MaTeMaTHYECKHX
Teopuil, GopMuUpoBaHHE NOHUMAHMS POJIM AKCUOMATHKH NIPH ITPOBEICHNUHN PACCYKICHUM;

(bopMuUpoBaHHE YMEHHUS BJIAJETh METOJAMU JI0KA3aTeIbCTB U aITOPUTMOB PEIIECHUS, YMEHHUS
UX NPUMEHATh, IPOBOJIUTH JOKa3aTEIbHbIE PACCYXKIEHHS B XOJE PEIICHUS CTePEeOMETPUUYECKHX
3aja4d ¥ 3a/a4 ¢ IPaKTUYECKUM CoJepkKaHueM, (OPMUPOBAHUE MPEJICTABICHHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCcTB NMpPU OOOCHOBAaHWM MAaTEeMAaTHYECKUX YTBEPXKACHUH U POJM AKCUOMAaTHKH B
IIPOBECHUY JIeAYKTUBHBIX PACCYXKIACHUMN;

pa3BUTHE U COBEPILIEHCTBOBAHME MHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, I[03HAaBaTEIbHOW AaKTMBHOCTH, HCCIIEJOBATEIbCKUX YMEHHMHM, KPUTUYHOCTHU
MBIIIUIEHUS], UHTEpeca K U3y4EHHUIO T€OMETPUH;

¢opmupoBaHue (YHKIHOHAJIBHOW TI'PAaMOTHOCTH, pEJIEBAaHTHOM TIeOMETpUU: yMEHHs
pacro3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTYalUsIX U IPU U3YYEHUH APYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEM, MOJIEIIMPOBAHUSI PEAIbHBIX CUTYalMi, NCCIEN0BAHNS TIOCTPOEHHBIX MOJIENEH,
MHTEPIPETALMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJI€pKaTEeNIbHBIMU JTMHUAMHU yueOHoro kypca «l'eomerpusi» B 10—-11 kmaccax
aBisroTes: «lIpsMble M TUIOCKOCTM B NpocTpaHCTBE», «MHororpanHukn», «Tena BpaleHus»,
«BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/[BHKEHUS B IPOCTPAHCTBE.



CohopmynupoBannoe Bo PI'OC COO TpeboBaHME «yMETb OIEPUPOBATH MOHATUAMUY,
pEIIeBaHTHBIMU TEOMETPUU Ha YriayOnéHHOM ypoBHe oOydenus B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COJICp)KATEeIbHBIM JIMHUSAM y4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTHUYECKUX YMEHUI
pacripeniesisieTcsi He TOJIBKO 10 COJepIKaTeIbHBIM JIMHUSAM, HO U 10 rojaM oOydyenus. ConepxaHue
o0Opa3oBaHUs, COOTBETCTBYIOIIEE IPESIAMETHBIM pe3yiabTaTaMm ocBocHHs DenepanbHOl pabdoueit
MIPOTPaMMBI, pacrpenesiEHHBIM 110 roJlaM 00ydeHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOTIpOCaM OOydaroniuecs oOpariajuch HEOJHOKPATHO. DTO
MO3BOJISICT OPTraHU30BaTh OBJIAJICHUE TEOMETPUYCCKAMH MTOHATHAMH M HaBBIKAMU TIOCIIEI0BATEIIHHO
U TOCTYMAaTeNbHO, ¢ COONIIOJICHHEM IPHHIMIA TPEEeMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOYATh B
OOIIyI0 CHUCTEMY T'€OMETPUYECKHUX NPEICTABICHUN OOYYaIOIIMXCs, PACHIMpsisi W Yriayomss eé,
00pasysi MPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexoxa Kk U3y4EeHUIO TEOMETPHU Ha YIIIYOJEHHOM YPOBHE TT03BOJISET:

co3matk ycrmoBus it gauddepennmanuu  oOydeHHsS, TIOCTPOCHUS WHIUBUIYATbHBIX
00pa3oBaTeNBbHBIX MPOrpamMM, OOECIIEYUTDh YriTyOJIIEHHOE U3yYeHNE TEOMETPHH KaK COCTAaBIISIONICH
yueOHOTro peamMeTa «MaremMaTrukay;

MOJTOTOBUTH OOYYAIOMIMXCS K TPOJOJDKCHUIO W3YYeHHUs MaTeMaTHKH ¢ Y4E€TOM BBIOOpa
Oynymeir mpodeccun, obecrednBas MPEEMCTBEHHOCTh MEXAY OOMMM W TMPOoQeCcCHOHATHHBIM
00pazoBaHHEM.

Ha n3yuenue yuebnoro kypca «I'eomerpus» Ha yriayonéHHOM ypoBHE oTBOaUTCS 204 yaca: B
10 xmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B HEJIeNio).



COJEP/KAHUE OBYYEHUA

10 KJIACC

IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, npsiMasi, INIOCKOCTb, ITpocTpaHcTBO. [loHsATHE 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMHOEe pacnosokeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECs, NapajlIeibHbIE U
CKpeluBaomuecs npsmele. [IpuzHaku ckpenuBaromuxcst npsimMbix. [lapannenbHOCTh NpSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: MapaJUICNIbHBIE IPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTh TPEX
IPSAMBIX, MAPAJLIEIBHOCT NPSMON U IUIOCKOCTU. [lapamiensHoe U HEeHTpaIbHOE IPOESKTUPOBAHMKE,
n3zobpaxkenue ¢puryp. OCHOBHBIE CBOWMCTBA MApaILIEIBHOTO MpOoeKTHpoBaHus. V3o0paxkenue guryp
B MapajUleIbHOM MPOEKIMH. YTJbl C COHANpPaBICHHBIMU CTOPOHAMH, YIOJ MEXIY NPSMbIMU B
npocrtpancTBe. [lapamienbHOCTh MIIOCKOCTEN: MapaJIeIbHbIE TNIOCKOCTH, CBOMCTBA MapaslIeIbHbIX
wiockoctel. [IpocTeiiiine npocTpaHCTBEHHBIE (PUTYphI HAa MJIOCKOCTU: TETPadp, Mapajjiesienunesn,
MOCTPOEHUE CEUCHUM.

[lepnieHIUKyNIIpHOCTD MPSAMOM U IUIOCKOCTH: NEPIEHAUKYIISPHbIE MPSIMbIE B IPOCTPAHCTBE,
NpsiMble TapajuieJbHble M MEPHeHAUKYISpPHbIE K IJIOCKOCTH, MPHU3HAK MEePIEeHIUKYISIPHOCTH
psAIMOM M IJIOCKOCTH, Te€OpeMa O MpsSMOM NEPIEHAUKYISIPHOM IUIOCKOCTH. OpTOroHalbHOE
MpoeKTHpoBaHue. IlepneHauKyIsap U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHHUE
OT MPSAMOM N0 MIOCKOCTH, MPOEKIHs (GUTYpbl Ha IIIOCKOCTb. [lepneHanKyIsIpHOCTh MIIOCKOCTEH:
MIPU3HAK NEPIEHIUKYIIPHOCTH ABYX IUNIOCKOCTEN. Teopema 0 TpEX NMeprneHuKyIIsIpax.

VYruel B IPOCTPAHCTBE: YroJl MEXAY NMPSAMOW M IUNIOCKOCTBIO, JIBYTPAHHBIN YroJj, JUHEHHBIA
YroJ JABYTPAHHOTO yrija. TpEXrpaHHbId W MHOrorpaHHbie yriabl. CBOWCTBA IUIOCKUX YIJIOB
MHOTOrpaHHoOro yria. CBOWCTBa IUIOCKMX M ABYIPAHHBIX YIJIOB TPEXTPAHHOrO yria. Teopemsl
KOCHUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHMKH

Bunel MHOTOrpaHHHMKOB, pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: N-yronbHas npusma, npsmas u
HaKJIOHHAas IpU3Mbl, OOKOBasl M NOJIHAs MOBEPXHOCTh Npu3Mel. [lapamienenunen, npsmMoyrojabHbIi
napajuleJienunes U ero cpoicrsa. Kparuaiimme myTd Ha NMOBEPXHOCTH MHOTIOrpaHHUKA. Teopema
Oinepa. [IpoctpancTBenHas Teopema [Iudaropa. Ilupamuna: N-yronpHas nupamuja, paBuiabHas U
yceuéHHas nupamuabsl. CBoiicTBa pédep 1 OOKOBBIX TpaHel MpaBWIIbHOW mupamujibl. [IpaBuiibHbIE
MHOTOTPAaHHUKHU: IIPaBWIbHAs IpU3Ma M IPAaBWIbHAsA IMPaMUJa, IpaBUIbHAS TPEYTrojbHas
nUpaMuia M INpaBWIBHBIA TeTpa’ap, KyO. IlpenctaBieHue o NpaBUIIBHBIX MHOTOIPAHHUKAX:
OKTa’Ip, JOJAEKAdAP U UKOCABP.

Bbluncnenue >1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GoxoBoi
MIOBEPXHOCTH M TMOJIHON MOBEPXHOCTHU MPSIMON MPU3MBI, IIJI0IIAb OCHOBAaHUM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU HpsMOM mpu3mbl. [lnomane GOKOBONH MOBEPXHOCTH M IOBEPXHOCTH MPaBUIBHON
IIUpaMUJIbl, TEOPEMA O IUIOIIAAN YCEUEHHON TUPaMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTHl CUMMETPUU IPABUIIBHBIX MHOIOTPaHHHMKOB.
CuMMeTpuss B IPAaBWIBHOM MHOTOTPaHHHMKE: CHMMETpHS MapajulelenuIena, CHUMMETPHs
IIPaBWJIBHBIX ITPU3M, CHMMETPHS IIPAaBUILHOU MUPAMHU/IBL.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOW BEKTOD, JJIMHA HEHYJIEBOTO BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE M IPOTHBOIIOJIOKHO HAIPaBJIEHHBIE BEKTOpHL. PaBeHCTBO
BEKTOpOB. JleHWcTBHUA C BEKTOpaMH: CJIOKEHHWE M BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha uncio. CBONCTBA CIOXKEHUS BEKTOPOB. CBONCTBA YMHOMXKEHUS
BeKTOpa Ha uucio. [loHsaTne komIutanapHble BEKTOpHI. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
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[IpaBuno mnapamnenenunena. Teopema O pa3lioKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpsimoyrosibHasg cucremMa koopauHar B npocTpaHcTBe. Koopaunatsl BekTOpa. CBsi3b
MEXAY KOOpAMHATaMU BEKTOPA M KOOpPAMHATAMHU TOYEK. YTos Mexay Bekropamu. CkansipHoe
IIPOU3BEIECHNE BEKTOPOB.

11 KJIIACC

Tena Bpamenust

ITonsarus: MWIMHAPHUYCCKAA IOBCPXHOCTD, KOHHNYCCKas IMOBCPXHOCTD, C(i)CpI/ILIeCKaﬂ
MIOBEPXHOCTh, OOpa3ymomre nosepxHocreid. Tena BpaleHus: MWIMHAP, KOHYC, YCEUEHHbIN KOHYC,
chepa, map. Bzaunmuoe pacmosnoxeHue chepbl U IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N3006pakenue Ten BpameHus Ha miIocKocTH. Pa3BépTka mumuHapa u konyca. CummeTpust chepsl u
mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME MNPAMOYTOJIBHOIO
napajuienenunena U ciuenctsus u3 He€. OOBEM NpsIMOM W HAKIOHHOW MPHU3MBI, LWIWHIpA,
nupamuabl 1 kKonyca. O0bEM 11apa U apoBOro CErMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHWA U MHOT'OTPaHHUKOB. HpI/I3Ma, BIIMCaHHAasA B HUJIMHAP, OITMCAaHHAA
okosio mmnuHApa. llepeceuenue cdepbl u mapa c miockoctelo. Kacanuwe miapa u  cdepbl
I0CcKOCThI0. [loHATHE MHOTOrpaHHUKA, OIMMCAaHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B
MHOTI'OI'paHHUK HUJIK TCJIO BpallCHUA.

[Inomaas MOBEpPXHOCTH IWIMHApA, KOHyca, Iuiomanb cdepbl u e€ yacteil. [lomobue B
npoctpaHctBe.  OTHomeHHe 00bEMOB, IJIOHIaJeld  MOBEPXHOCTeM  MOJOOHBIX  Quryp.
[IpeoOpa3oBanue mnoaoOusi, romorteTus. PemieHue 3amady Ha IJIOCKOCTH C HCHOJIb30BaHUEM
CTEepEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOIpaHHUKOB U TEJ BPALCHHs: CeUeHUs IIIMHApa (TapaieabHo U
MEPIEeHIUKYIIAPHO OCH), CEUYEeHUs KOHyca (MapajielbHble OCHOBAHHUIO U MPOXOJIIME uepe3
BEpIINMHY), CEYCHMsI IIapa, METOJbl MOCTPOEHUS CEUEHUH: METOJl CIIEJIOB, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIIeH MIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpancTtBe. Onepanuu Haj BEKTOpamMH. BekTopHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO YMHOKeHHUs. lIpsmoyronmpHas cucreMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopaunatsl Bekropa. Pasnmoxkenue Bekropa mo 0Oasucy. KoopamHaTHO-BEKTOPHBIA METOI MpH
pELIeHUH T€OMETPUUECKUX 3a/1a4.

JBuKeHMsI B IPOCTPAHCTBE

JBuxenus npocrpancTBa. OtoOpakenus. JBrkeHus u paBeHCTBO ¢uryp. OOmue cBoiicTBa
IBUKEHUH. Buapl ABMKEHUI: TNapajuleNbHBIA MEPEeHOC, IeHTpalibHas CUMMETpHs, 3epKallbHas
CUMMETpUS, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nmogobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBINH YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:kianckoe BociMTaHME:

COPMHUPOBAHHOCTh  TPAKIAHCKONW  MO3WIMHM  OOydaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUHCKOIr0 OOIeCTBa, IMpPEJICTaBICHUE O MaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHHH, TMpOLEAYp TpakKAaHCKOTO oOmecTBa
(BBIOOpPBI, OMPOCHI M JPYroe), yMEHHE B3aMMOACHCTBOBATH C COLUMAIBHBIMA WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKUMSIMU U HA3HAYCHUEM;

2) maTpnoTHYecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh POCCUHUCKON Tpa’kJaHCKON HIEHTUYHOCTH, YBAXKEHHSI K MPOIIJIOMY U
HACTOSLIEMY POCCHMCKOM MaTeMaTUKH, LEHHOCTHOE OTHOLIEHUE K JOCTHIKEHUSM DPOCCHUCKUX
MaTEMaTUKOB U POCCHUICKONW MaTEMATHYECKOM MIKOJIbI, UCIIOJIb30BAaHNUE 3TUX JTIOCTUKEHHUI B IPYrUX
HayKaX, TEXHOJIOTUSIX, cepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapojaa, c(hOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHSI, STUYECKOIO MOBEIEHHUs, CBI3AHHOIO C MPAKTUYECKUM IMPUMEHEHHUEM JTOCTHKEHUN HAyKH
U JESITEeTbHOCThIO YUEHOTO, 0CO3HAHUE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OYIYIIETro;

4) acreTHYECKOE BOCTIUTAHME:

JCTETUYECKOE OTHOUIEHHE K MHpPY, BKJIKOYass 3CTETHUKY MaT€MAaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, pELIEHUM, pacCyXIeHUH, BOCHPUUMYUBOCTb K MaTEMaTHYECKUM acleKTam
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OpMHUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTHUECKUEe 3HAHUS B MHTEpEcax 3J0pOBOTO U
6e30macHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBbBIO (3/10pOBOE MUTAHUE,
cOamaHCUPOBAHHBIN PEXKUM 3aHATHI U OTIbIXa, peryispHas pusndeckas akTUBHOCTD), (pr3nueckoe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIIBHON JAEATENBHOCTHIO;

6) TpyaoBOe BocIuTaHME:

TOTOBHOCTh K TpPYIy, OCO3HaHHE LEHHOCTU TPYyIOJIO0Us, MHTEpeC K pazIu4HbIM chepam
npodeccHoHaAIbHON JeATeIbHOCTH, CBA3aHHBIM C MaTEMaTHKOM M e€ MNpPUIIOKEHUSMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayiieil npodeccuu u pearn3oBbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
IJIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA
MPOTSHKEHUU BCEU KU3HHU, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B PELICHUM MPAKTHUYECKHUX 3aJad
MAaTeMaTHU4ECKOUM HAIPaBIEHHOCTH;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHE:

cOpPMUPOBAHHOCTh ~ JKOJOTMYECKOW  KyJAbTYpbl, TIOHHUMAaHHUE BIUSHUS  COIHAJIBHO-
SKOHOMHUYECKHX IIPOLECCOB HAa COCTOSHHE MPUPOJHOM UM COLMAJIBbHOM Cpeabl, OCO3HAHME
rJ100aIbHOTO XapakTepa SKOJIOTMYECKUX MPpOoOseM, OpUEHTALUsl Ha MPUMEHEHUE MaTeMaTHYeCKUX
3HAaHUH Ui pelIeHus 3a/1au B 00JacTU OKpYKAoIeH cpe/ibl, INIaHUPOBAHUE MOCTYMKOB M OLIEHKU
MX BO3MOYKHBIX MOCJEICTBUN I OKPY>KAIOIIEN CPELIBL;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(OPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MAaTEMaTHUECKOW HAYKH Kak cdephl 4eI0BEYECKOU
JESITEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTHS LIMBUIIN3ALIMH, OBJIAJICHUE A3BIKOM



MaTeMaTUKd W MaTEeMaTHYeCKOM KyJbTypoill Kak CpeICTBOM IIO3HAHUS MHUpPA, TOTOBHOCTh
OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITENbHOCTh MHIMBUYAIIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIC YHHBeEpPcaJIbHbIE YUeOHbIe qelCTBUS

Ba3oBble 1ornyeckue geiicTBus:

BBISBIIATh M XapaKTEPH30BAaTh CYIIECTBCHHBIC NPHU3HAKA MaTEMaTHYECKHX OOBEKTOB,
MOHATUH, OTHOLICHUH MEXy MOHITUSAMH, (OPMYINPOBATH ONPEICIICHIS TIOHATHHA, yCTAaHABIUBATD
CYIIECTBEHHBIN IMPHU3HAK KiIacCH(UKAIIMK, OCHOBAaHUS Uil OOOOLICHUS M CPaBHEHHsS, KPUTEPUHU
IIPOBOJMMOTO aHAJIM3a;

BOCIIPUHUMATh, (OPMYIHpPOBaTH U TNPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W MpPOTHUBOpeuHs B (akrax,
JTAaHHBIX, HAOJIOIEHUSAX U YTBEP)KJICHUSX, IPeASIaraTb KpUTEPHUH J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEYUI;

JieNaTh BBIBOABI C MCIIOJIB30BAaHMEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKIEHUHN (IpsIMble U OT
MPOTUBHOT0), BBICTPaMBaTh APryMEHTALIMIO, TMPUBOAUTH TMPUMEPHI U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 pelleHus yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB pEIlIEHUS,
BbIOMpaTh HanboJIee MOXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBHA:

HCIOJb30BaTh BONPOCHl KaK HCCIIEAOBATENbCKUI MHCTPYMEHT MO3HaHMs, (POPMYIHPOBATH
BONpPOCHI, (UKCUpYyIOIIME NPOTUBOpPEYHE, MpoOJeMy, YCTaHABIMBAThb HCKOMOE WU JaHHOE,
(bopMupOBaTh TMIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UINI0, MHEHHUE;

IIPOBOJUTh  CAMOCTOSITEJIBHO  CIUIAHMPOBAHHBIM  DKCIIEPUMEHT,  MCCIENOBAHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YecKoro OObeKTa, SBJICHUS, IPOLEcca, BbISBICHUIO
3aBHCUMOCTEH MeX /1y 00BEKTaMHU, SBIECHUSAMHU, IPOLIECCAMU;

CaMOCTOATENIBHO (hopMyIHpoBaTh 00OOIIEHHS M BBIBOJBI 10 pe3yiabTaTaM IPOBEIEHHOTO
HaOJIO/IEHUs], UCCIIE0BAaHMs, OLEHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, @ TAKXKE BBIIBUIATh MPEATNIOI0KEHHS O €r0
Pa3BUTHUH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBIABJIATE JAepUUUTHl UHPOPMALMY, TAaHHBIX, HEOOXOJUMBIX Ui OTBETa Ha BOIPOC U JUIs
pellIeHns 3a1a4H;

BbIOUMpaTh  MH(OpMALMIO K3  MCTOYHUKOB  pa3IMYHBIX  THUIOB,  aHAJIU3UPOBATh,
CHUCTEMaTU3UpOBaTb W  HUHTEPHPETHPOBATH HHPOPMALMIO pPAa3IMYHbIX BUAOB U (opM
IIPE/ICTaBIICHMS;

CTPYKTYpUPOBaTh MH(OPMAIINIO, MPEJCTABIATh €€ B pa3iIU4HbIX (OpMax, HWIUIIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENEHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHukaTuBHbBIE YHUBEpcaibHbIe YueOHbIe TelcTBUS
OO0menne:



BOCIPUHUMATh ¥ (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHM C YCIOBUSIMH M LEJISIMHU
oOImIeHus, SICHO, TOYHO, T'PAaMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCbMEHHBIX
TEKCTaX, JaBaTh MOSACHEHUS IO X0y PELIECHUS 3aja4ul, KOMMEHTHPOBATh ITOJYyYE€HHBIN pe3ysbTaT;

B X0/€ OOCYKIEHHs 33a/JaBaTh BOIPOCH IO CYHIECTBY OOCYXKIAE€MOW TEMBbI, MPOOJIEMBI,
pelaeMoi 3ajJauM, BBICKA3bIBATh MJIEH, HAIEJIEHHbIE HA IOWUCK pPELIECHHS, COINOCTABJIATH CBOU
CYKIEHHsSI C CYXKICHUSMH IPYrUX YYaCTHHKOB JManora, oOHapyXHBaTh pa3indyve U CXOICTBO
MO3UIINIA, B KOPPEKTHOU opme GopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MIPEJCTaBIATh pPE3YNbTAaThl PELICHUS 3aJaud, SKCIIEPUMEHTa, MCCIEA0BaHUs, IPOEKTa,
CaMOCTOSITEIIEHO BBHIOMPATh (GopMaT BBICTYIUICHHS C YU4ETOM 3a/a4 MPE3EHTANU U O0COOCHHOCTEH
ayJIUTOpUHU.

PeryasitTuBHble yHMBepcaJIbHbIe yUeOHblIe AelicTBUS

Camoopranu3anusi:

COCTaBIIATh IUIAH, aJTOPUTM pEUICHHs 3aJauyd, BbIOMpaTh CHOCOO pelleHus C Y4ETOM
HUMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBaTb M KOPPEKTHPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIMH.

CaMOKOHTPOJIb, IMOLMOHAILHBII MHTEJJIEKT:

BJIJIETh HABBIKAMH MO3HABATENbHOU peIeKCHUM KaK OCO3HAaHHUS COBEPIIAEMBIX IEHCTBUI U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3Y/IbTATOB, BIAIETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa pelieH|sl MaTeMaTH4ecKol 3a/1auu;

MPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IPH pPEIICHUH 3a1add, BHOCHTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAMIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJbTaTa LIETU U YCIOBHSIM, OOBSCHATH MPUUYUHBI JTOCTHKEHUS
WIM  HENOCTIKEHUS  pe3yabTaToB JAEATEIbHOCTH, HAXOAWTh OMMOKY, JaBaTb OLEHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJbLHOCTD:

MOHUMATh M KCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW W HMHIUBUIYaJIbHOW pabOThl NpHU
pelieHud y4eOHbIX 3ajay, MPUHUMATh LeJb COBMECTHOM JEeSATeNIbHOCTH, IUIAHUPOBAThH
OpraHM3aIi0 COBMECTHOM paloThl, pacmnpeaensTh BUIbl pabOT, JOroBapuUBATHCS, OOCYXKIATh
MIPOLIECC U pe3yNIbTaT paboThl, 000011IaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX ¢Gopmax paboTel (0OCyxaeHHs, OOMEH MHEHUH, «MO3TrOBBIC
HITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTrUMHU
YJieHaMUd KOMaHbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUAM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

INPEJMETHBIE PE3YJIbTATbBI

K xoniy 10 kjaacca oOyyaroniuiicss Hay4uTcs:

®CBOOOJTHO OMEPUPOBATh OCHOBHBIMU TOHSATHSMHU CTEPEOMETPUU MPH pPEUICHUH 3a7ad U
MIPOBEICHUU MaTeMaTUYECKUX PacCyKICHUM;

® IPUMEHATh AKCUOMBI CTEPEOMETPUHU U CIEJICTBHUS U3 HUX NPH PEUICHUH F€OMETPUUYECKUX
3ajay;

e KJacCU(UIMPOBATh B3aMMHOE PACIOJIOKEHHE MNPSMBIX B HPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

¢ CBOOO/IHO OMNEPUPOBATh MOHATHSMHU, CBSA3aHHBIMH C YIrJaMH B IPOCTPAHCTBE: MEXIY
IPSIMBIMH B IIPOCTPAHCTBE, MEXKAY MPSIMON H MIOCKOCTHIO;

® cBOOO/IHO OTIEPUPOBATH OHATHAMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;
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eCBOOOJIHO PACHO3HABATh OCHOBHBIE BHUAbI MHOTOTPAaHHHMKOB (MpH3Ma, MHPaMHIA,
PSIMOYTOJIBHBIN Mapajuieienumnes, Kyo);

® KJTaCCU(UITMPOBATH MHOTOTPAHHHUKH, BRIOMPAsi OCHOBAHUS IS KJIacCH(PHKAITIH;

eCBOOOJIHO ONEPHPOBATH TMOHATUSMH, CBA3aHHBIMH C CEUYEHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

® BHITIOJIHATG MAPAJUICIBHOE, LEHTPAIBHOE M OPTOTOHAIBHOE IMPOEKTUPOBaHHE (QHUTYp Ha
TUIOCKOCTD, BBITIONHATH N300pakeHus PUTYyp Ha IIIOCKOCTH;

® CTPOUTH CEUYCHHS MHOTOI'PAHHUKOB Pa3IUYHBIMH METOJAMH, BBIMOJHATH (BBIHOCHBIC)
TUTOCKUE YEPTEXU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BHI CBEpXY, COOKY, CHU3Y;

®BEIUKCIIATh  IUIOMAQJAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpU3Ma,  MUPaMHJA),
Te€OMETPUYECKUX TeJl C MPUMEHEHHEM (HOpMYIT,;

® CBOOOTHO OTIEPHPOBATH TOHATHSIMH: CHMMETPHS B TIPOCTPAHCTBE, EHTP, OCh M IUIOCKOCTh
CUMMETPHH, IICHTP, OCh U TNIOCKOCTh CAMMETPHUU (QUTYPHI;

® CBOOOJIHO OTIEPHPOBATH TOHSTHIMH, COOTBETCTBYIOIIMMH BEKTOpaM W KOOpAMHATAM B
MIPOCTPAHCTBE;

® BEITIOJTHATH JICUCTBHS HAJ] BEKTOPAMU;

epemiaTh 3a/la4d  HA JIOKAa3aTeIbCTBO MAaTEMAaTHUECKHMX OTHOIICHWH ¥ HaXO0XJICHHE
TCOMETPUYCCKHUX BEIWYHMH, MPUMEHSSI M3BECTHBIC METOBI MPU PEIICHHH MaTeMaTHYCCKHUX 3a/1ad
MOBBIIIIEHHOTO ¥ BBICOKOTO YPOBHSI CIIO’KHOCTH;

¢ [IPUMECHATh TPOCTEHINIME IMPOTPaMMHBIC CPEACTBA W AIEKTPOHHO-KOMMYHHKAITMOHHBIE
CUCTEMBI IIPU PEILIEHUU CTEPEOMETPHUUECKUX 3a1a4;

® 3BJIEKaTh, MPEOOPa30BBIBATE W HHTEPIPETHPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUrypax, MpeJCTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

® [IPUMEHSTh IOJIyY€HHBbIE 3HAHWS Ha IPaKTUKE: CPaBHUBATh W AHAIU3UPOBATH pEajibHbIC
CUTYyallid, MPUMEHSTh H3y4CHHbIE IOHATUS B IMpOLIECCE IOWCKA pEUIeHUS MaTeMaTHYecKu
chopMynupOBaHHON MpoOJIeMBbl, MOAETUPOBATH peEalbHbIE CUTyallud Ha S3bIKE TE€OMETPUH,
UCCIIeIOBaTh MOCTPOEHHBbIE MOJENH C HCIOJIb30BAaHUEM TE€OMETPHUYECKHX MOHSITUH U TEOpEM,
anmaparta anreOpbl, pemarh MPaKTHYECKHE 3aJaul, CBSA3aHHBIC C HAXOXKJIEHUEM T'€OMETPUUYECKUX
BEJIMYMH;

e METh Mpe/CTaBiIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHsI T€OMETPUU KaK COCTAaBHOM dYacTu
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K xonmy 11 kjacca oOyyaroniuiicss Hay4uTcs:

®CBOOOJTHO OMEpPHPOBATh MOHITHUSIMH, CBSI3aHHBIMU C I[WUIMHIPUYECKOM, KOHHYECKON U
chepruyecKoil MOBEPXHOCTAMH, 0OBACHATH CIIOCOOBI OTYYESHHUS;

® OIIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C TeJIaMU BPAILEHUS: [IMIIMHIPOM, KOHYCOM, chepoit
U I1apoM;

e pacro3HaBaTh Tela BpalleHus (IMIMHAP, KOHYC, cdepa W map) U OOBICHATH CIOCOOBI
TIOJIy4EHUS TeJl BPAIICHHUS;

¢ KJTacCU(UITMPOBATH B3aUMHOE PACIIONIOKEHUE CPephl U MI0CKOCTH;

® BEIYHCIISATH BEIMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpallleHUs, 00BEMBI U TUIOIIAIN
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHUS, TEOMETPUUECKUX TN ¢ IPUMEHEHHEM (HOpMYIT;

©CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3AHHBIMM C KOMOWHALMSMU TN BpaIleHHUS |
MHOTOTPAaHHUKOB: MHOTOT'PDAHHUK, BIHMCAaHHBI B cdepy M OMUCAaHHBIA OKoJo cdepsl, cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK HIIU TEJIO BpaIleHHUS;



® BBIUMCIIATH COOTHOIICHHUS MEXTy TUIOIIASIMU MTOBEPXHOCTEH 1 00BbEMaMu IOJJOOHBIX Tel;

e 1300paXkaTh M3ydyaeMble (DUTYPHI, BBHIIOIHATH (BBIHOCHBIC) INIOCKUE YEPTEKHU U3 PHCYHKOB
MPOCTBIX 00BEMHBIX (UTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHS TEJ BPAILlCHHS,

® U3BJICKaTh, MHTEPIPETHUPOBATH W MPEOOPa30BBIBATH MHPOPMALHUIO O IMPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, IPEJCTABICHHYIO Ha YepTeXaxX U pUCYHKaX;

® CBOOO/THO OTIEPUPOBATH TIOHSATHEM BEKTOP B IPOCTPAHCTBE;

® BBITIOJIHATH OTIE€palMU HaJl BEKTOpaMU;

33/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPJIMHAT;

e pelaTh T€OMETPUYECKUE 3ajaul Ha BBIUMCIIEHUE YIJIOB MEXIY IPSIMBIMU U IUIOCKOCTSIMH,
BBIYMCIIEHUE PACCTOSHUM OT TOYKM JO IUJIOCKOCTH, B II€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOI'O METO/1a IPU PELIECHUH;

® CBOOOJTHO OIEPUPOBATH MOHATHUSMH, CBSI3aHHBIMU C JBUKEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

® BBITIOJIHATH M300payK€HUs] MHOTOTPAHHUKOB U TE€J BpalllEHUs MIPHU NapajuleIbHOM MepeHoce,
LEHTPAIbHOM CHUMMETpPUH, 3€pPKaJIbHOM CHMMETPUH, TPH IIOBOPOTE BOKPYTr  IPSMOH,
npeoOpazoBaHus OI00WS;

® CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB U TE€J BpalllEHUS: CEYCHHs LMWIMHJpa (MapajiesibHO U
MEPNEeHIUKYIIIPHO OCH), CEUYEeHUs KOHyca (MapajielbHble OCHOBAHHUIO U MPOXOJAIIUE 4Yepes
BEpPIIMHY), CEUCHHUS 11apa;

® [ICIIOJIb30BATh METOJbl TIOCTPOEHUSI CEYEHWH: METOJ CJEN0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYILEH MIIOCKOCTH;

® JOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS,

®IPUMEHATh TE€OMETpUUYECKHE (aKThl JUId  pEIIEHUs CTEPEOMETPUYECKHX  3ajad,
IIPEAIIONIAralONIMX HECKOJIBKO INAroB PELICHMs, €CIU YCIOBHsS IPHUMEHEHHUS 3aJaHbl B SIBHOM U
HesIBHOU (opme;

epelIaTh 33Jayd Ha [JOKAa3aTelIbCTBO MATEMAaTHYECKMX OTHOLIEHUHM W HAaXO0XICHHE
F€OMETPUYECKUX BEJINYUH;

® IPUMEHATh MPOTrPaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPU
PELIEHUN CTEPEOMETPUYECKUX 3a/1aY;

® [IPUMCHSATH IIOJIyYCHHBIE 3HaHMS Ha IIPAKTHKE: CPAaBHUBATH, AHAJIM3UPOBATH U OLICHUBATH
peaJIbHbIE CUTyallud, IPUMEHITh M3y4YCHHBIC IOHATHS, TEOPEMBI, CBOMCTBA B IPOILIECCE IOUCKA
peleHusl MaTeMaTuyecku copMyJIMPOBAHHONW MPOOIEMBbl, MOAETUPOBATh PeallbHble CUTYyallul Ha
A3BIKE TEOMETPUM, MCCIEAOBATH IOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX
MOHATUH U TEOPEM, anmnapara ajaredpsl, pelarb NPakKTUYECKUe 3a/1a4i, CBA3aHHbIE C HAX0XKICHUEM
F€OMETPUYECKUX BEJIINYUH;

® UMETh IPE/ICTaBICHUS] 00 OCHOBHBIX 3Talax Pa3BUTUS I'€OMETPHM KaK COCTaBHON 4acTH

GyHmaMEHTa Pa3BUTHS TEXHOJIOTHIA.

10



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpobHbie
n/n MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBezenue B cTepeoMeTpuio 23 1 resh.edu.ru
5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1 resh.edu.ru
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3 resh.edu.ru
MPOCTPAHCTBE
4 HepneHnmiynﬂpHOCTb MPSIMBIX o5 resh.edu.ru
TUTOCKOCTEH B MIPOCTPAHCTBE
VYTJBl U pacCTOSTHHS 16 1 resh.edu.ru
MHOTOrpaHHHKH 7 1 resh.edu.ru
BekTopbl B MPOCTpaHCTBE 12 resh.edu.ru
3 HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3anus 5 5 resh.edu.ru
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6
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11 KVIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 AHanuTHYECKas TeOMETPHUs 15 1 resh.edu.ru
I1
9 OBTOPEHHE, O606HI€HI:IC u 15 1 resh.edu.ru
CUCTeMAaTH3aIlis 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1 resh.edu.ru
4 Tena BpameHus 24 1 resh.edu.ru
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1 resh.edu.ru
KPYTJIBIX TEJ
6 JBrKeHUsS 5 1 resh.edu.ru
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 5 resh.edu.ru
cUCTeMaTH3alls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

01.09

https://resh.edu.ru/

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajiebHbBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

04.09

https://resh.edu.ru/

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaromuecs mnpsmas ¥ miocKoCTb;
MOJIYIPOCTPAHCTBO

05.09

https://resh.edu.ru/

[TonsiTHs: mepecekaronuecs MmIoCKOCTH,
nepeceKaroIuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

08.09

https://resh.edu.ru/

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB

11.09

https://resh.edu.ru/

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIHUX 00BEKTOB

12.09

https://resh.edu.ru/

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC

15.09
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https://resh.edu.ru/

CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

18.09

https://resh.edu.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs PSAMBIX U TIJIOCKOCTEH

19.09

https://resh.edu.ru/

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEpe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

22.09

https://resh.edu.ru/

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux
pé6pa. N3o0paxeHne nepecedeHust
MOJIYYCHHBIX IJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMH LIBETaMU

25.09

https://resh.edu.ru/

12

N300pakeHue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnmBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

26.09

https://resh.edu.ru/

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

29.09

https://resh.edu.ru/

14

Meton ciaenoB ajs MMOCTPOCHUMA CeYeHHI

02.10
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15

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

03.10

https://resh.edu.

ru/

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IIJIOCKOCTEN

06.10

https://resh.edu.

ru/

17

[TocTpoenune ceuenuii B nmupamu/e, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MMOCTPOCHUS

09.10

https://resh.edu.

ru/

18

[TocTpoenune ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manne
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUSA

10.10

https://resh.edu.

ru/

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEW U 3aIliCh I1aroB
MIOCTPOCHUS

13.10

https://resh.edu.

ru/

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM TOoukaMm Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEN U 3alHUCh I1aroB
MIOCTPOEHUS

16.10

https://resh.edu.

ru/

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

17.10

https://resh.edu.

ru/

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacyeThsl B ceyeHUIX HaA
BBIHOCHBIX 4yepTexax. Mcropus passurus

20.10

https://resh.edu.

ru/

15




IIAaHUMETPUU U CTCPCOMCTPUHU

23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

23.10

https://resh.edu.ru/

24

B3anMHO€ pacnoiokeHue IpsIMbIX B

npoctpaHcTBe. CKpeLUBaIOLUIUECs IPsSIMBIE.

[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamtensHbIe TIPSIMBIE B IPOCTPAHCTBE

24.10

https://resh.edu.ru/

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnun
MapaAIJIEIbHBIX MPSAMBIX TIIOCKOCTHIO

27.10

https://resh.edu.ru/

26

[TapannensHOCTH TpeX NpsMBIX. Teopema o
TpEX MmapaiedbHbIX NPAMBIX. Teopema o
CKPEILMBAIOIINUXCS MPSMBIX

06.11

https://resh.edu.ru/

27

[TapannensHOE TPOSKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBanus. 3o00pakeHne pasHbIX
(duryp B mapauuiesbHON MPOCKITUU

07.11

https://resh.edu.ru/

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY MPSIMbIMU

10.11

https://resh.edu.ru/

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HNCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

13.11

https://resh.edu.ru/

30

IloHsTHs: napaJjisieJIbHOCTb HpﬂMOfI u
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/I3HaK

14.11
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HapaJuIeIbHOCTH NPSIMOH U MJIOCKOCTH.
CaoiicTBa NapayuIeIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajIeIbHOCTBIO MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

17.11

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajuIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

20.11

https://resh.edu.ru/

33

[TapannensHast mpoeKys, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHM KyOa 1
napaienenumnena. CBoicTBa
napajuieJienuIe/a ¥ Ipu3Mbl

21.11

https://resh.edu.ru/

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapayuiebHOCTH JBYX MIOCKOCTEM

24.11

https://resh.edu.ru/

35

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAAIIeit
yepes TOUKY, He MPUHAAISKAILYIO TaHHOM
IJIOCKOCTH M CIEACTBUS U3 HEE

27.11

https://resh.edu.ru/

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH TPSIMBIX TIEPECCUCHUS
MIPH EPECEUCHUN JABYX MapallIeIbHbIX
IJIOCKOCTEHN TpeThen

28.11

https://resh.edu.ru/

37

CBoiicTBa mapaiesIbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU

01.12

17




IJIOCKOCTSIMU; O NIEPECEUEHUH IPAMOIL C
JBYMsI TTApAJIJIEIbHBIMU TUIOCKOCTSIMU

38

[ToBTopenue: Teopema [lugaropa na
IUIOCKOCTH

04.12

39

[ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

05.12

40

CpoiicTBa Ky0a U IpsSIMOYT0JIbHOTO
napaesenumnena

08.12

41

Borunicnenue 1iamH 0Tpe3KoB B KyOe U
MPSIMOYTOJIBHOM NapasulelICIUIIe e

11.12

42

[lepneHMKyYISIPHOCTD NPSAMOU 1
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

12.12

43

[TepieHAMKYISAPHOCTD MPSIMOM U
mwrockocTH. [TpusHak
MEPIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

15.12

44

Teopema o cyiecTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIEH
yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

18.12

45

IInockocTu u MEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

19.12

46

IInockocTtu n NEPNCHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

22.12

47

[leprieHAUKyISAp U HAKJIOHHASL.
[TocTpoenue nepneHuKyIispa U3 TOUYKN Ha

25.12
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PSAMYIO

[lepnieHuKyIsp ¥ HAKJIOHHASL.

48 [TocTpoeHne nepneHauKymsipa u3 TOUKU HA 26.12
MPSMYIO
49 Teopema o TpEX nmepneHAUKYISIpax 09,01 https://resh.edu.ru/
(mpsimast 1 oOpaTHast)
50 TeopeMa o TpEX nmepneHAUKYIsIpax 12.01 https://resh.edu.ru/
(npsimast u oOpatHast)
51 Yroa Mmexay CKpelBaroIMMUCS 15.01 https://resh.edu.ru/
MPSIMBIMHU
52 [Touck neprneHaANKYISIPHBIX MPAMBIX C 16.01 https://resh.edu.ru/
MOMOIIBIO TEPIIEHIUKYIISAPHBIX TIIIOCKOCTEHN
53 OpTOroHaabHOE MPOEKTUPOBAHHUE 19.01 https://resh.edu.ru/
[TocTpoenue ceuenuit Kyoa, MPU3MBI, https://resh.edu.ru/
54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO 22.01
OPTOTrOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuii Kyoa, MPU3MBbI, https://resh.edu.ru/
55 MPaBUILHON MUPAMHUJIbI C TIOMOIIBIO 23.01
OPTOTOHAJILHOM IIPOEKIINU
CumMeTpus B MPOCTPAHCTBE OTHOCUTEIHHO https://resh.edu.ru/
56 IockocTH. IlnockocTu cumMmeTpuii B 26.01
MHOT'OTpaHHUKAX
57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U 2901 https://resh.edu.ru/
IUIOCKOCTH KaK CJIEJICTBUE CUMMETPUU
58 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér 30,01

paCCTOSIHI/Iﬁ OT TOYKH OO IINIOCKOCTH
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59

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

02.02

https://resh.edu.ru/

60

CriocoObl ONyCTHTh NEPIIECHANKYIISPHIL:
CUMMETpHUs, CABUT TOYKH I10 NTApaJLICIbHOU
psAIMOM

05.02

https://resh.edu.ru/

61

CaBur no HenapauienbHON IPSIMOH,
W3MEHEHNE PACCTOSHUN

06.02

https://resh.edu.ru/

62

KonTponsHas padota "B3aumHoe
pacIoJIOKEHUE NPSIMBIX U MIIOCKOCTEN B
MIPOCTpaHCTBE"

09.02

https://resh.edu.ru/

63

[ToBTOpEHME: Yyroy MeX 1y NPsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

12.02

https://resh.edu.ru/

64

[ToBTOpEHME: YrOa MEKIY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

13.02

https://resh.edu.ru/

65

FCOMeTpI/ILIeCKI/Ie METObI BBIYHMCIICHUA
yriia MEXAy NpsAIMbIMU B MHOT'OI'PaHHHUKAX

16.02

https://resh.edu.ru/

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPAHHOIO yria

19.02

https://resh.edu.ru/

67

[lepnennukynsapusie miockoctu. CBoiicTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

20.02

https://resh.edu.ru/

68

[Ipu3Hak nepneHMKyJIIpHOCTH
IIJIOCKOCTEN; TEOpEMa O MPAMOU
IIepeCceyYeHUs ABYX IIIOCKOCTEN
MEPIEHIUKYIIAPHBIX TPETHEN MIIOCKOCTH

26.02

69

[IpsiMoyrobHbIN Napauienenumnen; Kyo;

27.02
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HU3MEPEHUS, CBOMCTBA IIPAMOYT OJIBHOTO
napajuielenunena

70

Teopema 0 AuaroHanu NpAMOYrojabHOTO
napajulesIenuIe1a ¥ CIeICTBUE U3 Hee

01.03

https://resh.edu.

ru/

71

CrepeoMeTpriecKue U MPUKIIaIHbIC
3a7a4M, CBA3aHHbBIEC CO B3aUMHBIM
PAacCIOJIOKEHUEM MPSAMBIX U TIOCKOCTH

04.03

https://resh.edu.

ru/

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuiebHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

05.03

https://resh.edu.

ru/

73

[Tapa mapayenbHbIX IJI0CKOCTEN Ha
CKPENTUBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEXTy CKpEIIUBAIOITUMUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

11.03

https://resh.edu.

ru/

74

Paccrosinue oT TOUKHM 10 TIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUNIOCKOCTH

12.03

https://resh.edu.

ru/

75

BrrunciieHue paccToOAHUI MEXTY
CKPEILMBAIOIIUMHUCS IPSIMBIMU C TIOMOIIBIO
MEePIEeHIUKYIIIPHOH MIIOCKOCTH

15.03

https://resh.edu.

ru/

76

TpéxrpanHblil yroJi, HEpaBEeHCTBA JJIA
TpexrpaHHbix yrinoB. Teopema [Tucdaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO YTiia

18.03

https://resh.edu.

ru/

77

DnemMeHTHI chepUuecKOil reOMETPHH:
reo/Ie3nYeCcKre JMHUU Ha 3eMiie

19.03

https://resh.edu.

ru/

78

KonTposnpHast padota "Yrisl u
paccrosHus"

22.03

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK

01.04
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U €ro dJieMeHTh"

IInpamua. Bunael nupamun. [IpaBunpHas

https://resh.edu.ru/

80 02.04
pamMuIa
81 [Ipusma. IIpsmas u HaKJIOHHAS IPU3MBI. 05.04 https://resh.edu.ru/
[IpaBunbHas npusma '
82 [Ipsimoit mapamnenenunen, 08.04 https://resh.edu.ru/
MPSMOYTOJIBHBIN TTapaJUIeTIeHIIe], KyO '
83 Brinykisie MHOTOrpanHuku. Teopema 09.04 https://resh.edu.ru/
Diinepa '
Brinykibsie MHOTOrpaHHukd. Teopema https://resh.edu.ru/
84 DOitnepa. [IpaBuiibHBIE U TOTYNIPABUIbHBIE 12.04
MHOTOTPaHHUKH
85 KonTponsHas pa6ota "MHOrorpaHHuKu" 15.04 https://resh.edu.ru/
86 [TonaTHE BEKTOpPA HA MJIOCKOCTH U B 16.04 https://resh.edu.ru/
HPOCTPAHCTBE '
87 CymMMa BEKTOPOB 19.04 https://resh.edu.ru/
88 Pa3nocTh BekTOpOB 22.04 https://resh.edu.ru/
89 [IpaBuso mapasnienenurnena 23.04 https://resh.edu.ru/
90 YMHOX€eHHE BEKTOpa Ha YUCIIO 26.04 https://resh.edu.ru/
91 Pasnoxxenue Bekropa o 6azucy Tpéx 2904 https://resh.edu.ru/
BEKTOPOB, HE JIKAIIHUX B OJTHOM MJIOCKOCTH '
92 CkansipHO€ poU3BEICHUE 30.04
Brruncnenue yria Mexay BEKTOpaMu B
93 & LY BEITOP 03.05

IIPOCTPAHCTBE
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94 [IpocTeiimue 3a7a4u ¢ BEKTOpAMHU 1 06.05

95 I[Ipocreiimme 3a1a4m ¢ BEKTOPaMU 1 07.05 https://resh.edu.ru/
96 I[Ipocreiiue 3a1a4u ¢ BEKTOPaMU 1 10.05 https://resh.edu.ru/
97 IIpocTeiinue 3aqa4u ¢ BEKTOPaMU 1 13.05 https://resh.edu.ru/
98 O000IIeHNE U CHCTEMATH3AIUS 3HAHUI 1 14.05 https://resh.edu.ru/
99 OO000IIeHNE U CHCTEMATH3AIUS 3HAHUIA 1 17.05 https://resh.edu.ru/
100 HWrtorosas KOHTpOJIbHAs paboTa 1 20.05 https://resh.edu.ru/
101 HWrtorosas KOHTpOJIbHAs paboTa 1 21.05 https://resh.edu.ru/
102 O060011eHre 1 crucTeMaTu3alus 3HaHu’ 1 24.05

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KosnnuyectBo yacos DJIeKTPOHHbIE
Ne T Mara uudposbie
eMa ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
[ToBTopenue tems! "KoopauHarsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1
npocrpaHcTae”
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IUIOCKOCTU B OTpe3Kax
5 VYpaBHeHHE MJIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IUNIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IpOrpaMMHUpPOBaHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IpOrpaMMHUpPOBaHUE
10 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSIMBIMU B MHOTOTPaHHHUKAX
11 AHanuTHYECKHE METOBI pacuéTa yria 1
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MCXKIY IJIIOCKOCTSAAMH B MHOTOI'pPaHHUKAaX

@opmyiia pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPJIMHATAX

13 HaxoxaeHne paccTosSTHUN OT TOYKH 10
TUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTOSTHUN OT TOYKHU 10
TJIOCKOCTH B TIPABUIILHOW TUPAMH/IE

15 KontponbHas paborta "Ananuruyeckas
reoMerpus"

16 CedeHHsI MHOTOT'PAHHHUKOB: CTaHIApTHBIC
MHOTOTPaHHUKH

17 CeyeHHSI MHOTOTPAHHHUKOB: METO/T
CIIEJIOB
CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenbHblie NPsSMBbIE U TIOCKOCTH:
napajuiesibHble CEYeHHS

20 [TapannenpHblie NPsSMBbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenpHble NPSMBIE U TUIOCKOCTH:

21 YTIIbI MEXKAY CKPEUIUBAIOIIUMUCS
MPSIMBIMH
[lepnieniuKynsapHbIE MIPSMBIC U

29 TJIOCKOCTH: CTaHAPTHBIE Maphl

NEPpICHAUKYIIAPHBIX ILIOCKOCTEH U
NpsAMBIX, CHMMECTPHUH MHOT'OI'PAaHHUKOB

25




23

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIAPax

24

[IepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHCIICHHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

26

[ToBTOpEHMe: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTAIeH, COOOPaKEHUS TI0100Mst

27

[ToBTOpEHME: IomaIN
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI0IA IeH, COOOpaKEHHMS TTI0100US

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

29

[lnomany ceyeHnit MHOTOrPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

KontponbHas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06béM Tena. O6beM NMPSIMOYTOJIBLHOTO
napasiesenumnena

32

3agaun 00 yABOEHUM Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKLIUH yria
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33

CrepeoMeTpHyecKye 3a/1aull, CBSI3aHHbIC
¢ 00BbEMOM MIPSIMOYT OJIBHOTO
napasuiesenuneaa

34

[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesenunesa

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeoMeTrpuueckre 3a1au, CBSI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPAMOM
MIPU3MBI

37

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

38

Breruucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uuterpaga. OobpEmM
HAKJIOHHOM MPU3MBI

39

Brranciienne 00bEMOB TeIT € TOMOIIBEO
onpenenéHHoro uurerpana. OobpEmM
TUPaMUIBI

40

dopmysa 00bEMa MUPaMUIBL.
OTtHomIeHre 00BEMOB TUPAMHUJL C OOIIIUM
yIJIOM

41

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHue 00beMOB MUPAMHU/] C OOIIUM
yrioM

42

CrepeoMeTpuueckue 3a/1a4u, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI

43

CrepeomMeTpuiecKkue 3a/1a4u, CBI3aHHbIC
¢ o0BEMamMH MUpaMUIbI
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[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTHPAMUJIBI

16 [Tpumenenne 00bEMOB. Beruncienne
paccTosHUA J0 TIOCKOCTH

47 Kontponbhas padota "O0bEmM
MHOTOTpaHHUKa"
Hunuaapuyeckas MoBEPXHOCTD,

48 00pa3yroIne MUIHHIPHICCKON
MTOBEPXHOCTH

49 Hunuaap. [psaMoii KpyroBoi HUIUHAP.
[Tnomaas MOBEpXHOCTH LMWIMHIIPA

50 Konunueckasi noBepxXxHOCTh, 00pa3yroIiue
KOHUYECKOU moBepxHOCTH. KoHyC

51 CedeHue KOHyca IIIOCKOCTHIO,
napajuieNIbHOM MIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomanas G0KOBOI MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3a1aui Ha

55 JIOKa3aTENIbCTBO U BBIYMCIICHUE,

MIOCTPOEHUEM CEYEHMN LUIMHIPA,
KOHYyca
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56

CrepeomeTpuieckue 3aj1au Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o6paxenue mapa

61

[Mepeceuenue chepsl u mapa ¢
iockocthlo. Kacanue mapa u cepsr
TUIOCKOCTHI0. By 1 m300pakeHne mapa

62

VYpasuenue cheprl. [Tnomanp cheps u e€
yacTei

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO cepoi U Mapom,
MIOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

65

CrepeoMeTrpHuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEpOi U MapoM,
MOCTPOCHUEM MX CEYEHHUH MIIOCKOCThIO

66

[TpuknagHbie 3a1a4n, CBSI3aHHBIE CO
cdepoii u mapom
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[ToBTOpEHUE: OKPYKHOCTH HA TIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH,
CTaHJIapTHBIE TIOI00US

68 Paznmunbie KOMOMHAIIMY TEIT BpAIICHUS U
MHOTOTPaHHUKOB

69 3anauu o Teme "Tena U NOBEPXHOCTH
BparnieHus"

70 3anauu o Teme "Tena M MOBEPXHOCTH
BparnieHus"

71 Kontponsnas padota "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6bém mumuHApa. Teopema 06 00bEMeE
MPSIMOTO IIAJTUHJIPA
Boruncnenue 00bEMOB Tl ¢ TOMOUIbIO

73 onpenenéHHoro uuTerpana. OobpEm
KOHyca

74 ITmomamy OOKOBOH U ITOJIHOM
MMOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckue 3aauu, CBSI3aHHbIC

75 C BBIYHMCIICHHEM 00BEMOB ITUIIMHIPA,
KOHyca

76 [Ipuknagaeie 3agauu 1mo Teme "OOBbEMBI U
IJIONIA U TTOBEpXHOCTEN Ten"
OO0BEM 11apa U MAapOBOTrO CEKTOPA.
Teopema 06 06béme mapa. [Inomans

77 cdepol. CTepeoMeTpruyecKue 3a1auu,

CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
mrapa, mapoBOro CErMeHTa U mapoBOro
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CeKTopa

78

[Mpuknanaeie 3anaun mo Teme "OOBEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM I1apa U
iomaabio cepbl. COOTHOIICHHS MEKITY
TUTOIIA/SIMH TTIOBEPXHOCTEH M 00BEMaMu
MOJA0OHBIX TEJ

79

[Tono6OHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rnpu mo00uu.
CrepeoMeTpHrdUecKre 3a/1aud, CBI3aHHBIC
C BBEIUHCIEHHUEM 00BEMOB TEN U
TUTONIAJIEH TOBEPXHOCTEN

80

KonTponsnas pabora "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JIBmwxenust mpoctpancTBa. OTOOpaKeHHUSL.
JIBmxeHus u paBeHCTBO puryp. O0mue
CBOMCTBA JIBIDKCHUU

82

Bupl nBukeHMid: napamieabHbII
MePEHOC, IICHTPAIbHAS CUMMETPHS,
3epKaJIbHAsi CHMMETPHS, IOBOPOT BOKPYT
MpAMOM

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

84

FCOMCTpI/I‘IeCKI/Ie 3a/laud Ha MPUMCHCHUC
JABUIKCHUA

85

KonTtponpHas padota "Bekrops! B
nmpocTpaHcTae”

86

Ob6o6maromiee noBroperue 11 nmoHsATHit u
MeTOJIOB Kypca reomerpun 10-11
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KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMIA:
"[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B IpocTpaHcTee”

87

Oo6o6maromee moBroperue 11 moHsTHil U
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

88

O6o06mmaromniee nosropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"BekTopsl B mpocTpancTse"

89

O6o6mmaromniee nopropenue 11 noustuii u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUIL:
"O0BeM MHOTOTpaHHUKA"

90

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"OO6BbeM MHOTOTpaHHUKA"

91

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMAaTH3aIs 3HAHUI:
"[Tmommaamu MOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

92

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[1no1maay moBEpXHOCTH U 0OOBEMBI
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KpyIJbIX Ten"

93

HTorosas KoHTpoJbHAs padoTa

94

Wrorosas koHTposibHas paboTa

95

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEeMaTU3alus 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

97

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NMHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
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KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hcropus pazBuTusi CTEpEOMETPUH KaK
HAyKU " €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB ITPOIT'PAMME 102
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OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u
npyrue, AknuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»
METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u
npyrue, AkimonepHoe oduiectBo «M3marensctBo «lIpocBemnienue»
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET

https://www.uchportal.ru/load/23

https://resh.edu.ru/

https://www.yaklass.ru/

https://math-ege.sdamgia.ru/
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