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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 TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
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
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO 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 HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE 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 MHOIOTPaHHUKM M Te€Ja BpaLIEHUs, KOHCTPYUPOBATH T'€OMETPUYECKHE
MOJENH;

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

dbopMUpOBaHHE yYMEHHs BIAJETh METOJAMHU JI0Ka3aTeIbCTB 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 YTBEPKICHUNA U POJIM aKCHOMATHKH B MPOBEICHUT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (DYHKIIMOHATEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

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 COJIEPKATENbHBIM 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
POrpaMMBbl, pacHpe/eIEHHBIM IO TojaM OOyYeHHs, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
cOOJTIOICHEM TIPUHITUIA TPEEMCTBEHHOCTH, 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:

co3math  ycnmoBus i auddepeHumanuu  o0ydeHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyaymied mpodeccuu, oOecrneunBas MPEEMCTBEHHOCTbh MEXIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KJIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHUE TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, N300paKeHUeE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
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 MEPHEHAUKYIAPHOCTH MPAMOM U IUIOCKOCTH, TeOopeMa O IIpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
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 MOJHAs TOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa pé€Oep M OOKOBBIX TIpaHel
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 MHOTOIPAaHHUKOB: péOpa, JuaroHaju, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHON MMPAMUIBI.

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

[IoHATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
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 mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucremMa  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,
cepuueckas TMOBEPXHOCTh, OOpasyromue MoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa 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 BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsl CUMMETpPUS, 3€pKAbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[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) rpa:kaanckoe BoCIUTaAHHE:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHcKoro oOuiectBa (BbIOOpPHI, ONPOCHI M JpPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOJIeM, OPUSHTAITUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPe0OpPa30OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTALIUIO, TPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTH MHPOpPMAUH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3M4yHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMM  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BbICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3al1a4l, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4i, BEIOMpPATh CIOCO0 PELeHUs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAasl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb INPOLECC U pe3yslbTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIeHNUH 337a4 ¥ IPOBEACHUN MaTEeMaTUYECKUX PaCCYX ICHU;

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

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATHUSMHU, CBSI3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
UpaMHU/JIA, IPSIMOYTOJIBHBINA TapauIeIeuIe, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINIOJIHATH napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH U300paxeHus: Guryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamua), FTCOMETPUUYECKUX TeJN ¢ TpUMEHEHUuEM HopMyI;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OChb W IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHUMMETPUH
durypes;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJHATH JCUCTBUS HAJl BEKTOPAMU;

e pemaTrh 33JaYyd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAaXO0XJICHUE T€OMETPUUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
IPY PELICHUU MAaTEMaTUYECKUX 3a/1a4 IMOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJII0KHOCTH;

e TPUMEHATH NPOCTEUIINE MPOTPAMMHBIE CPEACTBA U  DICKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

e TPUMEHSATH TMOJIYYCHHBbIE 3HAHUS HA TMPAKTUKE: CPaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4YecKu  CPOopMYyIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENNA C UCIIOIb30BAHUEM TE€OMETPUUYECKHUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiacca oOyJaromuiicss HayquTCs:



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

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

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) M
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpAIllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOMIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(GOPMAIUIO 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;
peniaTbh reOMETPUYECKHUE 3aa4X HA BBIUYMCIEHUE YIVIOB MEXKIY MPSMBIMU
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 CBOKMCTBA JIBUKEHHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUSI MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEUEHUs LIMJIMHIpA
(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 FT€OMETPUUYECKHUE YTBEPKACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHUA H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBbIE CUTyalluU, IPUMEHATh U3YUEHHbBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemaTrb PaKTUYECKHUE 3a/Jaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3/ieioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoubnble IIpakTHyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
1 BBenenue B crepeoMeTpuio 23 1 https://resh.edu.ru/subject/17/10/
B
2 JAMMHOS PACITONONCHUE HPAMBX B 6 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
n o
3 ApAITEILHOCTD HIPAMBIX H IIOCKOCTEH B 8 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTL MPAMBIX 1 25 https://resh.edu.ru/subject/17/10/
MIJIOCKOCTEH B IPOCTPAHCTBE
VYTIiabl ¥ paccTosIHUA 16 https://resh.edu.ru/subject/17/10/
MHOrorpaHHuKu 7 https://resh.edu.ru/subject/17/10/
BekTops!l B IpocTpaHcTBE 12 https://resh.edu.ru/subject/17/10/
IT 606
8 OBTOPEHHE, 000 meHIiIe 1 5 2 https://resh.edu.ru/subject/17/10/
cucreMarui3anuvs 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

[NPOTPAMME



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

11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI

1 AHanuTH4eckasi reOMeTpHs 15 1 https://resh.edu.ru/subject/17/11/
I1 606

2 OBTOPCHHE, 00O meHI:Ie 1 15 1 https://resh.edu.ru/subject/17/11/
CUCTEeMaTH3alysl 3HAaHUH

3 O0BEéM MHOTOTPAaHHUKA 17 1 https://resh.edu.ru/subject/17/11/

4 Tena BpamieHus 24 1 https://resh.edu.ru/subject/17/11/
I 618

5 VIOMIAT TIOBEPXHOCTI 1 ODBEMET 9 1 https://resh.edu.ru/subject/17/11/

KPYIJIBIX TEIl

6 JIBrkeHus 5 1 https://resh.edu.ru/subject/17/11/

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3als 3HAHWI

17 2 https://resh.edu.ru/subject/17/11/

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 8 0



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/

11

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpoJbHBI
0 e padoThI

IIpakTuyeckn
e padoThl

Jara
H3YyYeHH
s

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

OcHoBHbIE TIpaBUIIa
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napajuIebHbIX
MPSAMBIX (OTPE3KOB),
CepearHbI OTPE3Ka

https://resh.edu.ru/subject/lesson/4756/main/20354

6/

[TonsTus
CTEpEOMETPUU:
TOUKa, Mpsimas,
IIJIOCKOCTB,
IIPOCTPAHCTBO.
OcHOBHbIE TIpaBUIIA
n300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajuIeabHbIX
MPSIMBIX (OTPE3KOB),
CepeuHBbI OTPE3Ka

ITonsarus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKarnmecs
npsiMasi v IOCKOCTh;
MOJYIPOCTPAHCTBO



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/

ITonsaTus:
MepeceKaronmecs
IUIOCKOCTH,
MepeceKaronmecs
npsMas U MIOCKOCTh;
MOJYIPOCTPAHCTBO

MHororpaHHukH,
Hn300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB
MHOrorpaHHUKH,
n300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI
CTEPEOMETPUHU U
MEpPBBIE CIIEJICTBUSA U3
HHUX

AKCHOMBI
CTEPEOMETPHUU U
TIEPBBIC CIICICTBUS U3
HHUX

AKCUOMBI




10

11

CTEpEOMETPUHU U
TIePBbIC CIICICTBUS U3
HuX. CriocoObl
3aJIaHMs] IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O06o3HaueHUs
MPSIMBIX U
IUIOCKOCTEH

N3obpaxenue
CEUYEHU MUpaMu/Ibl,
Ky0a 1 IpU3MBI,
KOTOpBIE TPOXOJIAT
yepe3 ux péopa.
N3obpaxenue
MepECEUCHUS
MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MTOCTPOEHHBIX
CEYECHUH pa3HbIMHU
L[BETaMU

N300pakenue
CeUeHHUH MUpaMU/IbI,
Ky0a U PU3MBI,
KOTOPBIE MTPOXOIST
yepe3 ux péopa.
N3o06paxenue
nepeceueHust




12

13

MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpaiuBanue
MIOCTPOCHHBIX
CEUYEHUM pa3HbIMU
LBETaMH

N3obpaxenune
CeUeHU MUpPaMUIbL,
Ky0a U IPU3MBI,
KOTOpBIE TPOXOJISAT
yepe3 ux péopa.
N3obpakenue
repeceyeHust
MIOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpamuBanne
IIOCTPOECHHBIX
CEYECHUH pa3HbIMU
[[BETaMU

N300pakenue
CeUeHHUI MUpPaMU/IbI,
Ky0a ¥ MpHU3MBl,
KOTOPBIE MPOXOSAT
gepes ux péopa.
N3o06paxenue
nepecedeHust
MOJTyYSHHBIX
IIJIOCKOCTEM.
PackpamnBanue




MOCTPOEHHBIX
CEYEHUM pa3HbIMU
1[BETaMU

14

15

Meton cnenoB Uid
IMOCTPOEHUS CEUCHUH

Meton ciienoB A
MMOCTPOCHHUS CCUEHUH.
CBoiicTBa
MepeceueHU i
MPSMBIX U
IUIOCKOCTEH

16

Meron cnenoB nis
MOCTPOEHUS CEUCHUH.
CgoiicTBa
MepeceueHU
MPSIMBIX U
IIOCKOCTEMN

17

[TocTtpoenue ceuenunit
B IUpamujie, Kyoe 1o
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTEXKEH
1 3aIlUCh 111aroB
IIOCTPOEHHUS

18

[Toctpoenue ceuenunit
B IUpaMujie, Kyoe no
TpEM TOUYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YepTEKEN




1 3aIllMCh maroB
IIOCTPOCHUMA

19

[Toctpoenue ceuenui
B IUpamue, Kyoe mo
TpEM TOUYKaM Ha
pé€obpax. Coznanue
BBIHOCHBIX YepTexKei
1 3aIlUCh 111aroB
MIOCTPOCHUS

20

21

22

[ToctpoeHue ceuenuit
B [IUpamujie, Kyoe 1o
TpEM TOYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YepTexen
Y 3aMKCh 111aroB
IIOCTPOEHHUS

IToBTOpEeHHE
MJIAHUMETPUU:
Teopema o
MPONOPIUOHATBHBIX
otpeskax. [lomobue
TPEYTrOJIbHUKOB

IToBTOpEeHNE
MJIAHUMETPUU:
Teopema Menemnas.
PacueTtsl B ceuenusx
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS




IJITAHUMETPUHU U
CTepEeOMETpUH

23

KonrponsHas pabora

" AKCUOMBI
CTEPEOMETPHH.
Ceuenng"

24

25

B3anmuoe
pacroJioxeHue
MIPSIMBIX B
MIPOCTPAHCTBE.
CkpemumBaroiuecs
npsimele. [Ipu3Haku
CKpEUIMBAIOIINXCSA
MPSMBIX.
[TapannenwHbie
MpsIMBbIE B
MPOCTPAHCTBE

Teopema o
CYILIECTBOBAHUU U
€IMHCTBEHHOCTHU
IpsAMOI
napasieabHON
JAHHOM NPSIMOH,
MPOXOIAIIEH uepe3
TOYKY IPOCTPAHCTBA
U He JIeXKallei Ha
JAHHOUW MPSMOW.
Jlemma o
MepEeCeUCHU N

https://resh.edu.ru/subject/lesson/6133/main/27266

9/

https://resh.edu.ru/subject/lesson/6065/main/12565

5/



https://resh.edu.ru/subject/lesson/6133/main/272669/
https://resh.edu.ru/subject/lesson/6133/main/272669/
https://resh.edu.ru/subject/lesson/6065/main/125655/
https://resh.edu.ru/subject/lesson/6065/main/125655/

IapajuIeIbHbIX
MPSAMBIX IJIOCKOCTBIO

26

[TapannenpsHOCTH
TpeX NPSIMBbIX.
Teopema o Tpéx
HapajuIeIbHbIX
npsambIX. Teopema o
CKPEIMBAIOIINXCS
MIPSIMBIX

27

28

29

[TapamnensHoe
IIPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA
[1apajIeIbHOTO
IIPOEKTUPOBAHMSI.
N3obpaxenue
pa3HbIX uryp B
NapajuIeIbHON
MPOEKIINU
HentpanbHas
IIPOEKLHUA. YTOIl C
COHAITPaBJICHHBIMU
CTOpOHaMHU. Y101
MEX1y IPSIMbIMU

3amaun Ha
JIOKa3aTeJIbCTBO U
HCCIE0BaHNE,
CBSI3aHHBIE C
pacIoyIOKEHUEM
MPSIMBIX B




IIPOCTPAHCTBE

30

31

[lonsrtus:
[1apajuIeIbHOCTh
IIPSIMOM U TNIOCKOCTH
B IIPOCTPAHCTBE.
IIpu3nak
[1apaJUIeIbHOCTH
IIPSIMOU U TUIOCKOCTH.
CaoiicTBa
[1apaJuIeIbHOCTH
IIPSIMOM U TNIOCKOCTH

['eomeTpuueckue
3aJ1a4yd Ha
BBIYMCIICHHE U
JIOKa3aTeIIbCTBO,
CBA3AaHHLBIC C
MapaIJIETbHOCTBIO
HpSIMI)IX nu
MIIOCKOCTEH B
MIPOCTPAHCTBE

32

33

[TocTpoenne
CEYCHMH,
MIPOXOASAIIETO Yepes
JAHHYIO IIPSIMYIO Ha
yeprexke u
[apajuIeIbHOT O
JIPYrOU MpsSMOMN.
Pacuér orHOIIEHNN

[TapamnensHas




34

35

MIPOCKIIHS,
MPUMEHEHHE JIJIS
MOCTPOCHHSI CEYCHU I
KyOa u
napauiesieurea.
CaoiicTBa
napajuiesienuneaa u
MIPU3MBI

[TapannenwHbie
IIJIOCKOCTH.
[Ipu3naku
MapajuIeIbHOCTH
JIBYX TIJIOCKOCTEN

Teopema o
NapajuieIbHOCTH U
€IMHCTBEHHOCTH
IIJIOCKOCTH,
MPOXOIAIIEH uepe3
TOYKY, HE
MPUHAICIKALLYIO
JAHHOM MJIOCKOCTH U
CJIIEACTBHUS U3 HEE

https://resh.edu.ru/subject/lesson/6129/main/13167

6/

36

CsoiicTBa
napajuieIbHbIX
MJIOCKOCTEH: 0
napajuieIbHOCTH
MPSIMBIX TepeceYeHUs
MIpU NIEPECEUCHUN
JIBYX TMapajuIeIbHBIX



https://resh.edu.ru/subject/lesson/6129/main/131676/
https://resh.edu.ru/subject/lesson/6129/main/131676/

IIJIOCKOCTEN TpEThen

37

CpoiicTBa
napauIeIbHbIX
IJIOCKOCTEM: 00
OTpe3Kax
napauIeIbHbIX
MPSMBIX,
3aKTIOYEHHBIX MEKITY
napajuieIbHbBIMU
IUIOCKOCTSIMH; O
IIEPECCUECHUH IPSIMOU
C IByMs
napajuIeIbHBIMA
IJIOCKOCTSIMU

38

39

40

IToBTOpEHME:
teopema [Tudaropa
Ha IUIOCKOCTH

IToBTOpEHME:
TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO
TPEyTOJIbHUKA
CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napaiesnenumnena

41

Brruncnenune mmH
OTPE3KOB B KyOe U
MPSAMOYTOJIbHOM

MapaJIeenuIe e

42

[TepnenaukynspHocT

https://resh.edu.ru/subject/lesson/4724/main/20415/



https://resh.edu.ru/subject/lesson/4724/main/20415/

43

44

b IIPSIMOH U
mockocty. [Ipr3nak
MEePIEHIUKYIISIPHOCT
U IPSAMOU 1
IIJIOCKOCTH
IlepnenaukynspHocT
b MPSIMOM U
mockocty. [Ipr3nak
MEePIEHIUKYIISIPHOCT
U NPSAMOU 1
IIJIOCKOCTH

Teopema o
CYILLIECTBOBAHUH U
€MHCTBEHHOCTH
MPSMOW,
MPOXOIAIIEH uepe3
TOYKY POCTPAHCTBA
U NEPIEHIUKYISIPHON
K IUIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/main/20570/

45

46

47

IInockoctu u
MepIEeH UK YISIPHBIC
WM TIpSIMBIE B
MHOTOTpaHHUKAX

IImockoctu u
MepHEeHIUKYISIPHbIE
WM TIPSIMBIE B
MHOTOTPaHHUKAX
[lepnenaukynsp u
HaKJIOHHAs.

https://resh.edu.ru/subject/lesson/6127/main/22152

2/



https://resh.edu.ru/subject/lesson/4757/main/20570/
https://resh.edu.ru/subject/lesson/6127/main/221522/
https://resh.edu.ru/subject/lesson/6127/main/221522/

[Toctpoenue
MIEePICHIUKYIIApa U3
TOYKH Ha MPSAMYIO

48

[lepnenpukymsp u
HAaKJIOHHAs.
[Toctpoenue
IIEPIEHIUKYJIApa U3
TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
MepIEeHIUKYIIApax
(mpsimast u oOpaTHasi)

50

51

52

53

Teopema o Tpéx
MEePIECHANKYISIPax
(mpsimast u oOpaTHasi)
Yron mexny
CKPEILLIMBAIOIIUMUCS
MPSIMBIMU

ITouck
MIEPIICHAUKYIISIPHBIX
MPSAMBIX C IOMOLIBIO
MIEPIICHAUKYIISIPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHUE

54

[Toctpoenue ceuenunit
Ky0a, IpU3MBlI,
MIPaBUIILHON
MUPaMUIBI C
IIOMOILIBIO




OPTOrOHAJILHOU
MPOEKLHUU

55

[Toctpoenue ceuenunit
Ky0a, IPU3MBI,
IIPaBUJILHON
MUPaAMU/IBI C
MIOMOILBIO
OpTOrOHAJILHOU
MPOEKLUU

56

57

58

59

Cummerpus B
MIPOCTPAHCTBE
OTHOCUTEIIbHO
IIJIOCKOCTH.
[limockoctn
CUMMETpPUI B
MHOT'OTPaHHUKAX

IIpusnax
MEePIEHIUKYIISPHOCT
U IPSAMON U
IIJIOCKOCTH KaK
CIIECTBUE
CUMMETPUU

IIpaBunbHbBIE
MHOT'OTPaHHUKH.
Pacuér paccrosaHuit
OT TOYKH J0
IJIOCKOCTH

IIpaBunbHBIE
MHOT'OTPaHHUKH.




Pacuér paccrostnuii
OT TOYKH JI0
IJIOCKOCTH

60

CriocoObl OyCTHTH
NEePIIEHAUKYIISPHI:
CUMMETpPHUS, CIIBUT
TOYKH T10
napasuiebHON
MpAMOit

61

CaBur 110
HeIapajuieIbHON
MPSIMOM, U3MEHEHUE
paccTosHui

62

KonTponbHas padbora
"B3aumHoe
pacrosoxeHue
MPSIMBIX U
IIJIOCKOCTEN B
nmpocTpaHcTae”

63

64

IToBTOpEHME: yroa
MEXIY INPSMBIMHU Ha
IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TpEYroJIbHUKE,
TeopeMa KOCUHYCOB
IToBTOpEHME: yroa
MEXKIY
CKPELIUBAIOIIMMUCS




MPSIMBIMU B
MIPOCTPAHCTBE

65

I'eomerpuueckue
METO/bI BEIYUCIICHUS
yria MExXIy
IPSIMBIMU B
MHOTOTPaHHUKAX

66

JIByrpaHHBIN yroJlL.
CBOJCTBO JIMHEHHBIX

YTJIOB IBYTPAHHOTO
yria

67

[lepnieniuKynsipHbIe
miockoctH. CBOMCTBA
B3aMHO
HCpHGHIII/IKy,HﬁpHBIX
IIOCKOCTEH

https://resh.edu.ru/subject/lesson/4748/main/20814/

68

IIpusnax
MEePIEHIUKYISIPHOCT
U TIJIOCKOCTEH;
Teopema O MpsIMOM
TepecevyeHus ABYX
IUIOCKOCTEMN
MEePIEHIUKYISIPHBIX
TpeThel MI0CKOCTH

69

[IpssMoyTonbHBIM
napaiesienunes;
KyO; u3MepeHus,
CBOMCTBa
IPSIMOYTOJIBHOTO



https://resh.edu.ru/subject/lesson/4748/main/20814/

napajijiejacnuicaa

70

Teopema o
JHraroHaiau
MPSIMOYTOJIBHOTO
napajuiejenumneaa u
CIIEICTBHUE U3 HEE

71

CrepeomeTpuyeckue
" NPUKIIaAHBbIC
3a/1auu, CBA3aHHBIC
CO B3aMMHBIM
pacrnoaoKeHUEM
MPSIMBIX U IJIOCKOCTH

72

[ToBTOpenue:
CKPEILMBAIOIINECS
MpsIMBIE,
IapajuIeIIbHbIC
IIJIOCKOCTH B
CTaHIAPTHBIX
MHOT'OIPaHHUKAX

73

74

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKpEUIMBAIOIINXCSA
MPSIMBIX, PACCTOSIHUE
MEXIY
CKPEUIUBAIOIINMUCS
MIPSIMBIMU B TIPOCTHIX
CUTYaIHIX

PaccrosiHre OT TOUKH
JI0 TJIOCKOCTH,




paccTostHUE OT
NPAMOM 10
IUIOCKOCTH

75

76

77

78

79

Brruncienue
pacCTOSHUN MEXKITY
CKPEIIHBAIOIIUMUCS
MIPSIMBIMU C
ITOMOIIILIO
MePIEeHIUKYIAPHOM
IUIOCKOCTH
Tpéxrpannsiii yrou,
HEpaBEHCTBA IS
TPEXTPAaHHBIX YIJIOB.
Teopema ITudaropa,
TEOpEMbI KOCUHYCOB
Y CUHYCOB JIJIS
TPEXTPAHHOIO yTiIa
ONeMEHTBI
chepuueckoit
TE€OMETPUH:
reo/Ie3NUECKUE
JIMHHUU Ha 3emiie

KonTtponbHas pabora
"Vl u
paccrosiHus"

CucremaTu3aius
3HAaHUH
"MHOrorpaHHuK u
€ro 3JICMEHTHI"

https://resh.edu.ru/subject/lesson/6018/main/22155
4/



https://resh.edu.ru/subject/lesson/6018/main/221554/
https://resh.edu.ru/subject/lesson/6018/main/221554/

80

[Tupamuga. Bunbl
MAPaAMU/I.
[IpaBunbHas
nvpamuaa

https://resh.edu.ru/subject/lesson/5866/main/22158

0/

81

IIpusma. IIpsamas u
HAaKJIOHHAs [IPU3MBL.
IIpaBuibHas mpusma

https://resh.edu.ru/subject/lesson/5443/main/21274/

82

[Ipssmoint
napajuiesIenuIne],
IIPSIMOYTOJIBHBIN
napaJiesienurne, Kyo

83

84

85

86

Brimykmnsie
MHOT'OTPaHHUKHU.
Teopema Ditnepa

Brimykmsie
MHOT'OTPaHHUKH.
Teopema Oitnepa.
[IpaBunbHbIE U
ITOJTYIIPaBUJIbHBIE
MHOT'OTPaHHUKH

KonTtponbHas pabora
"MHororpaHHuku"

ITonsaTue BexTopa Ha
IJIOCKOCTH U B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4023/main/14935

6/

https://resh.edu.ru/subject/lesson/4758/main/21652/

87
88

CymMma BeKTOpoB

PazHocTh BCKTOPOB

89

[IpaBuno



https://resh.edu.ru/subject/lesson/5866/main/221580/
https://resh.edu.ru/subject/lesson/5866/main/221580/
https://resh.edu.ru/subject/lesson/5443/main/21274/
https://resh.edu.ru/subject/lesson/4023/main/149356/
https://resh.edu.ru/subject/lesson/4023/main/149356/
https://resh.edu.ru/subject/lesson/4758/main/21652/

napajijiejacnuicaa

90

91

92

YMHOKEHUE BEKTOpa
Ha YnCII0

Paznosxenune BekTopa
1o 6azucy Tpex
BEKTOPOB, HE
JIeKaIUX B OQHOMI
IUIOCKOCTH

CkansipHoe
MIPOU3BECHUE

https://resh.edu.ru/subject/lesson/6404/main/13205

9/

93

Brrunciienue yrna
MEK]1y BEKTOpaMU B
MIPOCTPAHCTBE

94

95

[Ipocreiimme 3agaun
C BEKTOpamMu
[Ipocrenimue 3agaun
C BEKTOpaMu

96

[Ipocreiimme 3agaun
C BEKTOpamMu

97

98

99

[Ipocreiimme 3agaun
C BEKTOpamMu

O0600111eH1E U
cUCTEMaTH3alIHs
3HAHUH

O06001IeHne 1

cUCTEMAaTH3aIUI
3HaHUH

100

Urorosas



https://resh.edu.ru/subject/lesson/6404/main/132059/
https://resh.edu.ru/subject/lesson/6404/main/132059/

KOHTpOJIbHast paboTa

101 Hrorosas
KOHTpOJIbHast paboTa

O0006111eH1E U
102 CUCTEMAaTH3ALHA
3HaHUHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer KoHTpo/bHBI

0 e padoThl

IIpakTuyeckn
e padoThl

JlaTa
H3yYeHH
|

JIeKTPOHHBbIe HU(POoBbHIe 00pa3oBaTebHbIE
pecypcbl

IToBTOpEHME TEMBI
"Koopaunarst
BEKTOpa Ha
MIJIOCKOCTH U B
npocTtpaHcTBe"

https://resh.edu.ru/subject/lesson/5724/main/21896/

IToBTOpEHME TEMBI
"CxansipHoe
IIPOU3BEJICHUE
BEKTOPOB"

https://resh.edu.ru/subject/lesson/5723/main/149171
/

IToBTOpEHME TEMBI
"Beruucnenue yria
MEXIy BEKTOpaMHU B
npoctpaHcTae"”

[ToBTOpEHME TEMBI
"VpaBHeHue
IPSIMOH,
MPOXOJIAIIEH uepe3
JIBE€ TOYKHU"
YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

https://resh.edu.ru/subject/lesson/6083/main/149233
/



https://resh.edu.ru/subject/lesson/5724/main/21896/
https://resh.edu.ru/subject/lesson/5723/main/149171/
https://resh.edu.ru/subject/lesson/5723/main/149171/
https://resh.edu.ru/subject/lesson/6083/main/149233/
https://resh.edu.ru/subject/lesson/6083/main/149233/

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IUIOCKOCTH B
oTpe3Kax

BekropHoe
MIPOU3BEICHUE

JInHeHbIe
HEpPABEHCTBA,
JIMHEIHOE
MPOrpaMMHUPOBAHKE

JInHelHbIe
HEpPABEHCTBA,
JIMHEITHOE
MPOTPAMMHUPOBAHUE

10

AHanuTHuyeckue
METOJBI pacyéra
yriia MexIy
PSIMBIMU B
MHOTOT'PaHHHUKAX

11

AHanutnyeckue
METOJABI pacyéra
yriia MexIy
INIOCKOCTSIMU B
MHOTOTPaHHHUKAX

12

dopmyna
paccTosiHUA OT
TOYKH JIO ITIOCKOCTH




B KOOpJMHATax

13

14

15

16

17

18

19

Haxoxnenue
paccTosiHUM OT
TOYKH JI0 IJIOCKOCTH
B KyOe

Haxoxnenue
pacCTOSAHUMN OT
TOYKH JI0 IJIOCKOCTH
B IIPAaBUJILHON
nupamMuIe
KonTponbhas
pabora

" AHanmuTHYEeCKas
reoMerpust"”

Ceuenuns
MHOT'OTPaHHUKOB:
CTaHJapTHbIE
MHOTOTPaHHUKU

Ceuenns
MHOTOTPaHHHUKOB:
METO/I CIIE0B

Ceuenus
MHOT'OTPaHHUKOB:
CTaHIapTHbIE
IJIOCKOCTH,
[epECEeUCHUS
MIPSIMBIX U
IUIOCKOCTEH

[TapamensHbie




IIPsIMBIE U
IIJIOCKOCTH:
napaJijieiabHble
ceyeHus

20

[TapamiensHbie
psIMbIE 1
MIJIOCKOCTH: Pacu€T
OTHONICHUH

21

[TapamiensHbie
HpsIMbIE U
IUIOCKOCTH: YIJIbI
MEXTY
CKPELIMBAIOIUMUCS
IPSMBIMU

22

23

24

[IepnieHauKynspHBIE
IPSIMBIE U
IIJIOCKOCTH:
CTaHJapTHbIE NIapbl
NEPIEHANKYIIAPHBIX
IIJIOCKOCTEH U
IPSIMBIX,
CUMMETpUU
MHOT'OI'PAaHHUKOB

[lepnenukynspHeie
psIMBbIE U
IUIOCKOCTH: TeopemMa
0 Tpex
NEepIeHIUKYIIpax

[leprienaukynsapHbie




IIPsIMBIE U
IIJIOCKOCTH:
BBIYMCIICHMS JJIUH B
MHOI'OIPaHHHUKAX

25

26

27

IToBTOpeHue:
IO IN
MHOTOYT'OJIbHUKOB,
bopMyIIBI 1S
IUIOIIAIECH,
COOOpaKeHHS
no00us

[ToBTOpEHUE:
IJI01IATN
MHOT'OYTOJIbHUKOB,
bopMyIbl ISt
TUIOIIAACH,
COOOpaKeHHS
mogoous

IToBTOpEHNUE:
IUTOIIAH
MHOTOYTOJIbHUKOB,
bopMyIbl ISt
TIOIIAaAEH,
COOOpaKeHHS
mog00ust

28

IImomaay ceuenunit
MHOTOTPaHHUKOB:
TUIOIIA TN
MMOBEPXHOCTEM,




paspe3aHus Ha
4acTH,
COOOpaKeHHS
monoous

29

30

31

32

33

Inomanu ceuenunit
MHOTOTPaHHUKOB:
oI
MMOBEPXHOCTEH,
pa3pe3aHus Ha
4acTH,
COOOpaKeHHS
noooust

KonTponbhas
pabora
"[ToBTOpEHME:
MHOTOT'PAaHHUKH,
ceueHus
MHOTOTPaHHHUKOB"

0O0bBéM Tena. O0beEM
IPSIMOYTOJIBHOTO
napaJiesenumnea

3anauu 00
yJIBOGHHUHU Ky0a, 0
KBaJ[paType Kyo0a; o
TPUCEKIIMHU yTJIa
CrepeomeTpuiecku
€ 3aJa4H,
CBSI3aHHBIE C
00BEMOM

https://resh.edu.ru/subject/lesson/4904/main/280339
/



https://resh.edu.ru/subject/lesson/4904/main/280339/
https://resh.edu.ru/subject/lesson/4904/main/280339/

IPSIMOYTOJIBHOT'O
napaJenenunena

34

[IpuxnanHeie
3a71a4M, CBA3aHHbIC
C BBIUHCIICHUEM
00Béma
MPSIMOYTOJIBHOTO
napajuienaenunena

35

36

O0béM npsiMoit
IPU3MBI

CrepeomeTpuuecKu
€ 3a1a4u,
CBSI3aHHBIE C
BBIYMCIICHIEM
00BEMOB MPsAMOiL
IPU3MBI

https://resh.edu.ru/subject/lesson/5629/main/23086/

37

38

IIpuknagneie
3aJ1a4M, CBI3aHHEIC
¢ 00BbEMOM IpsIMOH
MIPU3MBI

Brruucnenue
00BEMOB TeII ¢
ITOMOIILIO
OIPEIENIEHHOTO
uHTerpana. OobpEmM
HAaKJIOHHOM MPU3MBI

39

Brruucnenune
00BEMOB Tell ¢
IIOMOIILIO

https://resh.edu.ru/subject/lesson/4046/main/23210/



https://resh.edu.ru/subject/lesson/5629/main/23086/
https://resh.edu.ru/subject/lesson/4046/main/23210/

ONPEAEIEHHOTO
uHrerpana. OobEmM
TUPaAMUJIBI

40

dopmyna 00bEéMa
MUPAMHU/IBI.
OTHollIeHHE
00BEMOB MHUPAMUJ C
00IIUM yTIIOM

41

dopmyna 00bpEéMa
MUPAMH/IBI.
OTHolIEHHE
00BEMOB MHUPAMUJ C
00IIUM YTIIOM

42

CrepeomMerpuuecku
€ 3a/1a4H,
CBA3aHHBIC C
o0BbEMaMu
HaKJIOHHOU TIPU3MBI

43

CrepeomMerpuuecku
€ 3a/1a4H,
CBA3aHHBIC C
o0BbEMaMu
HpaMUIBI

44

[Tpuknagneie
3aJIa4d 10 TEME
"OO0BéMBI TET",
CBSI3aHHBIC C
00BEMOM
HAKJIOHHOM MPU3MBI




45

46

47

[Ipuxitagueie
3a/1a4M 110 TEME
"O0BEMBI TET",
CBSI3aHHBIC C
00BEMOM TTUPaAMUJIBI

[IpumeHenue
00BEMOB.
Brrancnenue
PacCcTOsIHUS 710
IJIOCKOCTH

Kontponbnas

pabota "O0béM
MHOTOTpaHHUKA"

48

unnHapudeckas
MOBEPXHOCTb,
oOpasyrorue
LAJIMHIPUYECKON
MOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/6300/main/22494/

49

Hwummnnp. Hpsamoit
KpyTOBOU LIUIUHP.
ITnomane
MIOBEPXHOCTU
LWIMHIpa

50

Konnueckas
MMOBEPXHOCTb,
obpazyromme
KOHUYECKOM
MOBEPXHOCTH.
Konyc

https://resh.edu.ru/subject/lesson/4903/main/22650/



https://resh.edu.ru/subject/lesson/6300/main/22494/
https://resh.edu.ru/subject/lesson/4903/main/22650/

51

52

CeueHue KoHyca
IJIOCKOCTBIO,
napasieIbHON
IJIOCKOCTH
OCHOBaHUS

Y ceu€HHBIN KOHYC.
N3o0pakenune
KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITinomaas 60KOBOM
MIOBEPXHOCTH U
ITOJTHOM
MTOBEPXHOCTH
KOHYycCa

54

ITinomans 60KOBOM
MIOBEPXHOCTH U
MMOJTHOM
MOBEPXHOCTH
KOHYca

55

56

CrepeomMerpuuecku
€ 3a7]auu Ha
JI0Ka3aTeNbCTBO U
BBIUNCJICHHE,
IIOCTPOECHUEM
CEYEHUW LIUIMHAPA,
KOHYca
CrepeoMeTrpuuecku
€ 3a7]a4u Ha
JI0Ka3aTeNbCTBO U




BBIYHMCIIEHHUE,
MOCTPOSHUEM
CEYEHUM IUIMHIpA,
KOHycCa

57

IIpuxknanHeie
3a71a4M, CBA3aHHbIC
C UWIMHAPOM

58

59

[IpuxnanHeie
3a7]a4M, CBA3aHHbBIC
C UWJIMHIPOM

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/main/22795/

60

61

62

63

IIepeceuenue
chepsl 1 mapa ¢
MJIOCKOCTBIO.
Kacanue mapa u
cdepbl TIOCKOCTHIO.
Bun u nzobpaxenue
nrapa

Ilepeceuenue
cdepsl U 1mapa ¢
IUIOCKOCTBIO.
Kacanue mapa n
chepsl MIOCKOCTHIO.
Buna u uzobpaxenune
nrapa

VYpaBHenue chepsl.
[Tnomans chepsr u
e€ yacre

Cummerpus chepsl



https://resh.edu.ru/subject/lesson/4034/main/22795/

U mapa

64

65

CrepeomMeTpruyeCKu
€ 3aJlayu Ha
JI0OKa3aTeJIbCTBO U
BBIYHCIICHUE,
CBSI3aHHBIE CO
chepoii u mapom,
MOCTPOCHUEM UX
CeUYeHMI
IJIOCKOCTBIO

CrepeomMerpuuecku
€ 3a/1a4M Ha
JI0Ka3aTeIbCTBO U
BBIUUCIICHHE,
CBSI3aHHBIC CO
cdepoii u mapom,
MMOCTPOEHUEM UX
CeYeHU I
TUTOCKOCTBIO

66

67

IIpuknagneie
3aJIa4M, CBI3aHHEIC
co cepoii U mapom
IToBTOpEHNUE:
OKPY>KHOCTh Ha
INIOCKOCTH,
BBIUKCJICHHS B
OKPY>KHOCTH,
CTaHJapTHBIC
mogoous

https://resh.edu.ru/subject/lesson/5525/main/22879/



https://resh.edu.ru/subject/lesson/5525/main/22879/

68

Paznmuunnie
KOMOWHAIINY TE
BpaIieHus u
MHOTOI'PAaHHUKOB

https://resh.edu.ru/subject/lesson/4906/main/840

69

3aaun mo TeMe
"Tenau
MTOBEPXHOCTH
BpaieHus"

70

3aaun o TeMe
"Tena u
MTOBEPXHOCTH
BpaieHus"

71

Kontponbnas
pabora "Tena u
MIOBEPXHOCTHU
BpaiueHus"

72

73

74

O0BbéM UIHHIIA.
Teopema 06 06bEMe
IPSIMOTO [MJIHHIPA

Brruucnenue
00BEMOB TeI ¢
ITOMOIILIO
OIPEIEIIEHHOTO
uHTerpana. OobpEmM
KOHyca

ITnomagu 60KOBOI
7 TIOJTHOH
MTOBEPXHOCTH
KOHYca



https://resh.edu.ru/subject/lesson/4906/main/840

75

76

77

78

Crepeomerpuuecku
€ 3a1a4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB IIMITHH]PA,
KOHYyCa

[Ipuknagneie
3aJ]a4d [0 TeMe
"OO0BEMBI 1
oI
MoBepXHOCTEN Ten"
O06béMm mapa u
IIApOBOTO CEKTOPA.
Teopema 06 00bEME
mapa. [Inomans
cdepsl.
Crepeomerpuuecku
€ 3aj1a4u,
CBSI3aHHBIC C
BBIUKCIICHHEM
00BEMOB 11apa,
[IapOBOTO CErMEHTa
U I1apOBOTO
CEeKTOpa

[Ipuxiagusie
3aJa4u 10 TeMe
"OO0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM 11apa u

https://resh.edu.ru/subject/lesson/4910/main/23242/



https://resh.edu.ru/subject/lesson/4910/main/23242/

79

TUTOMIAIBIO C(hephl.
CooTHOIICHUS
MEXY TIOMA MU
MMOBEPXHOCTEH U
00BEéMaMu
IMOXOOHBIX TEI

IToxoOuEble Tena B
MIPOCTPAHCTBE.
H3menenue o0béma
MIPHU TI0JTO0MH.
CrepeomMerpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB TeJ U
Iomanaeu
ITOBEPXHOCTEN

80

Kontponbnas
pabora "Ilnomanu
MOBEPXHOCTH U
00BEMBI KPYTJIBIX

TCII

81

JBrxeHus
MIPOCTPAHCTBA.
OTtoOpakeHusl.
JIBukeHus u
paBeHCTBO uryp.
OO6mmue cBoiicTBa
JIBIKEHUH




82

83

84

85

Bunsl nBmkeHni:
napasuiebHbIN
MepEeHoc,
LEHTpaIbHas
CUMMETpUS,
3epKaibHas
CUMMETPUS,
MIOBOPOT BOKPYT
IPSAMO
[TpeobpazoBanus
nopo6us. [psimas u
cdepa Ditnepa
['eomeTpuueckue
3a/1a4M Ha
pUMEHEHHE
JIBUKCHHUS

KonTponbHas

pabota "BekTopsl B
npocTpaHcTae”

86

O06o0maroree
noBTopenue 11
MIOHSTHI U METOH0B
Kypca reoMeTpun
10-11 xmaccos,
CHCTeMaTU3aIlus
3HAHWH:
"[TapannensHOCTH
MPSIMBIX |
IUIOCKOCTEH B




npocTtpascTse”

87

O0o0maroree
noBTopenue 11
MOHATHI U METOA0B
Kypca reoMeTpuu
10-11 xmaccos,
CUCTEeMaTU3aIHs
3HaHui: "BekTopsl B
npocTtpaHcTBe"

88

89

Ob6o06maromee
noBTopenue 11
MOHSITUI U METOJIOB
Kypca reOMeTpHUH
10-11 xmaccos,
CUCTEeMaTH3aIHs
3HaHUi: "BekTopsl B
npoctpaHcTae"”

Ob6o06maroree
noBTopenue 11
MOHSITUI U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
CHUCTEMaTH3aIUs
3HaHui: "O6beM
MHOTOTrpaHHHKaA"

90

O06o0maroree
noBTtopenue 11
MHOHATHH U METOJIOB
Kypca reOMeTpun




10-11 xmaccos,

CUCTEeMaTH3aIHs
3HaHuil: "O0beM
MHOTOTpaHHUKA"

91

O6oOmaroree
noBTopenue 11
MOHATUI U METOJIOB
Kypca TeOMETPHH
10-11 xnaccos,
CHUCTEMaTU3aIUs
3Hanuii: "[lnomanu
MIOBEPXHOCTH U
00BEMBI KPYTJIIBIX

Tex"

92

93

Oo6ob61aroee
noBTopenue 11
MHOHATHH U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
CHCTEMAaTHU3alHs
3gaHuu: "[lmomanu
MOBEPXHOCTHU U
00BEMBI KPYTJIBIX

TCII

Hrorosas
KOHTPOJIbHAS
pabora

94

Hrorosas
KOHTPOJIbHAS




pabora

95

96

[ToBTOpEHME,
00001IeHNE 1
cUcTeMaTu3aIus
3HAHUM

Ucropust pa3zBuTus
CTEPEOMETPHUH KaK
HayKU U €€ poib B
pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIThFOTEPHBIX
TEXHOJIOTHI

97

98

Hcropus pazsurus
CTEPEOMETPUH KAK
HAyKU U €€ poJlb B
pa3BUTUN
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTH

Hcropus pa3Butus
CTEPEOMETPUU KAK
HayKU U €€ pojb B
pa3BUTUHU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI




99

100

Hcropus pazsurus
CTEPEOMETPUU KAK
HAYKHU U €€ POJib B
pa3BUTHHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHUI

Hcropus pa3zBuTus
CTEPEOMETPHUH KaK
HAyKU U €€ poJlb B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIThFOTEPHBIX
TEXHOJIOTHI

101

102

Hcropus pazsurus
CTEPEOMETPUN KAK
HAyKU U €€ poJib B
pa3BUTUN
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus passurus
CTEPEOMETPUU KAK
HayKU U €€ pojb B
pa3BUTUHU
COBPEMEHHBIX




WHXXEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremartuka: aﬂre6pa M Hadajla MaTCMAaTHYCCKOTI'O aHaJIn3d, TCOMCTPHA.

['eomerpus. JI.C. AtanacsH, B.®. byty30B u 1p.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas anextponnas mkodia https://resh.edu.ru
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