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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TAK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MNpU  U3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUU 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
busznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  oOecledYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

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

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

(dopMUpOBaHUE TMPENCTAaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPAaHHUKHM M Te€Ja BpalICHUs, KOHCTPYMPOBAaTbh TI€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEJICHUHU PACCYKICHUN;

dbopMUpOBaHHE YMEHHS BIAJETh METOJIAMHU JI0Ka3aTelIbCTB U aJTOPUTMOB
pelieHusi, yMeHUsI UX MPUMEHATh, MPOBOJAMUTH J0KAa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME MHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJTbHBIX CHUTYallMid, UCCIIENIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kiaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensiercs He  TOJBKO  TI0
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
POrpaMMbl, pacHpe/leIEHHBIM IO TojaM OOyYeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
coOJTIOICHEeM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus it auddepeHumanuu  o0ydeHHUs, MOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOneHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpur. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockocth. [lapamienbHo€ W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IIIOCKOCTEN: NapajuleiIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHBIE W IIEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsi U TIOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUIeeNunes] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamMuiaa,
npaBwibHas W yced€HHass nupamuibl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAAa WU TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTU NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH TNPABUIBHOW MHPAMUIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O pPa3jgOKEHUH BEKTOpa IO TpéM
HEKOMILUIaHApHbIM  BekTOpaM. [IpsMoyrosibHass cucTeMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTusi: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKAsh IOBEPXHOCTH,
chepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxkeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIAPA, TUpaMuIbl U1 KoHyca. OOBEM 11apa U 1mapoBOro
CerMEHTa.

KomOuHanmu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BHucaHHas B
IWIMHIpP, ONHCaHHAas OKojo IumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Inomaas MOBEPXHOCTH LUIMHJpA, KOHyca, Ionaas chepbl U e€ 4dacteil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPAILIEHUS: CEUCHUS UWIIAHAPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJI IIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cucTeMa KoopAuHaT B npocTpaHcTBe. KoopanHaTel BekTopa. Pa3noxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKeHNs] B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSAMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULUHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, OMPOCH M APYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOIIIOMY M HACTOSILIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAsA DCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOT0o U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit npodeccuu U peasn3oBbIBATH COOCTBEHHBIE >KM3HEHHBIE IJIaHBbI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKONM  KYJIbTYpbl, TIOHUMAHHE BIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeoBEUECKOM JIesATEeIbHOCTH, 3TaroB €€
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JIeJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3agaud  (CpaBHUBAaTh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIPOLIECCa, a TaKXKe BBIIBUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuasnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTAlUH U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEUICHUI ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yjbTaTa pEIIeHUs
MaTeMaTU4YeCKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHITh MIPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH YYeOHbIX 3a7ad, HNPUHUMATh 1€Ib COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHHI,
«MO3TOBbIE IUTYPMBl» U  HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ NPOBEACHUU MaTEeMaTUHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

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

e CBOOOJHO OTMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSIMU, CBSI3aHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

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

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamua), F€OMETPUUYECKUX TEJ ¢ TPUMEHEHuEM GopMy;

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

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

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIWYMH, MPUMEHSSI W3BECTHBIE METOJbI
MIPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, MPeoOpPa3OBBHIBATH M WHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJIM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSITh U3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa pEeUIeHHs] MaTeMaTH4eckd  CcpOopMyIHMpOBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHbBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYMH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



cBOOOJHO OMNEPUPOBATH MOHATHSAMH, CBA3aHHBIMU C LHUJIMHAPUYECKOH,
KOHHUYECKOW U CEepUYecKOil MOBEPXHOCTSIMH, OOBSCHITH CIIOCOOBI
MOJIyYCHHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEHHUE C(Pephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOMHALIMSIMU TEIN
BpallleHUss U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
OINKMCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIlCHUS;

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

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTh reOMETPUYECKUE 3a1a4l HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUN OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBIMOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUus Npu
MapaJyICIbHOM ~ TEPEHOCE, ULUEHTPAIBbHOM CUMMETPUH, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpalllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO ¥ MPOXOSALIUE YepE3 BEPIINHY ), CEYEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/la4y, MPEANOJararoliMX HECKOJbKO IIaroB pEHIEeHUs, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallUU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTu4ecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcesbl
bubnuoreka [{OK
1 Bejienne B crepeoMeTprio 23 1 https://m.eds00.ru/88672c9%
5 B3auMHO€ pacrosoKeHne NpsIMbIX B 6 L bubnmoreka IOK
HPOCTPAHCTBE https://m.edso00.ru/88672c9%
3 [TapaniensHOCTh MPSAMBIX M IIOCKOCTEH B 3 bubnmoreka IOK
HPOCTPAHCTBE https://m.eds00.ru/88672c9%
4 [TeprieHIUKYISIPHOCTD MPSMBIX U 25 bubnmorexa LHOK
IITOCKOCTeiH B MPOCTPAHCTBE https://m.eds00.ru/88672c9%
bubmmoteka IIOK
5 YTIIBl ¥ paccTOsHUS 16 1 https://m.eds00.ru/88672c9a
bubmmoteka IIOK
6 MHororpanHuKy 7 1 https://m.eds00.ru/88672c9%
bubnunoteka [IOK
7 BekTophl B IPOCTPaHCTBE 12 https://m.eds00.ru/88672c9%
8 [ToBTOpEHHE, 000OLIEHNE M CUCTEMATH3ALS 5 5 Bubmmorexa LIOK

3HaHUH

https://m.eds00.ru/88672c9a
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosanuyecrBo yacos
Kontp DJIEKTPOHHBIE
Ne i/ Tema ypoka OJILHBI Hpaktu ungposbie
Bcero e yecKkue o0pa3oBaTe/bHbIE

paodoTt padoThI pecypcol

bl
OcHoBHbIE TpaBUiia H300paKEHUsI HA PUCYHKE IITIOCKOCTH, 1 bubnuorexa [JOK
napauieIbHbIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka https://m.eds00.ru/88672c9%
[TonsTHA cTrepeoMeTpun: ToUKa, psiMasi, MIIOCKOCTb,
npoctpancTBo. OCHOBHBIE IIPaBUIIa U300paKEHHS Ha 1 bubnnorexa [HOK
PHUCYHKE TIJIOCKOCTH, MapauIeIbHBIX MPSIMBIX (OTPE3KOB), https://m.eds00.ru/88672c9%
CepeIHbI OTpe3Ka
[TonsTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINECs 1 bubnuoreka [IOK
IpsiMasi U IJI0OCKOCTB; MOJIYIIPOCTPAHCTBO https://m.eds00.ru/88672c9a
MHororpaHHUKH, H300pakeHUE TMPOCTEUIITNX 1 bubnmnoreka [JOK
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB https://m.eds00.ru/88672c9%
MHororpaHHuKH, U300pa’keHUe MPOCTEUITNX 1 bubnnorexka [JOK
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB https://m.eds00.ru/88672c9a
AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3 HUX 1 bubmmorexa [OK

https://m.eds00.ru/88672c9a
AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX 1 bubnmorexa LIOK
https://m.eds00.ru/88672c9a

[TonsTHs: nepecekarnmecs MIOCKOCTH, TEPECEKAIOIIHECS 1 bu6mmorexa [IOK
psiMast ¥ MJI0CKOCTh; MOJIYIIPOCTPAHCTBO https://m.eds00.ru/88672c9%
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIECTBUS U3 HUX. 1 bubnnorexa [JOK
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Crioco0bI 3a1aHUs IPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

O003HaueHus IMpsAMBIX U IUIOCKOCTEH

https://m.edsoo.ru/88672c9a

N300paxkenue ceueHunit nupamuibl, Kyoa v Ipu3Msl,

10 KOTOpPBIE MTPOXOJIAT Uepe3 ux péopa. M3ob0pakenue bubnnoreka HOK
MEPECECUCHHUS MTOIYUYEHHBIX INIOCKOCTEN. PackpaluBanne https://m.eds00.ru/88672c9%
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH
N3o0paxeHune cedeHuit mupamuibl, Kyoa v Mpu3Msl,

1 KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue bubnnoreka [JOK
MEPECEUCHUS MTOTYUYECHHBIX INIOCKOCTEN. PackpammBanue https://m.eds00.ru/88672c9%a
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH [IBETAMH
N300paxeHne cedeHuit mupamMmubl, Kyoa v MpU3Mbl,

12 KOTOpBIE TPOXOST uepe3 ux péopa. M3obpaxenue bubnnoreka [JOK
MEPECEUCHUS MOTYYEHHBIX INIOCKOCTE. PackpalmBanue https://m.eds00.ru/88672c9%a
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH [IBETAMH
H300paxeHne cedeHuit mupamMubl, Kyoa v MPU3MBblI,

13 KOTOpPBIE MTPOXOIAT uepe3 ux péopa. M3obdpakenue bubnmnoreka [JOK
IIepECEUYCHMs MOJyYEHHBIX IUNIOCKOCTEN. PackpamuBanue https://m.eds00.ru/88672c9%
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

14 Merton cie10B U1l MOCTPOEHUS CEUEHU I bubmmorexa LIOK

https://m.eds00.ru/88672c9a

15 Meron crenoB A NOCTpoeHust ceueHuid. CBoiicTBa bubnmnorexa [JOK
MEPECEUYCHU I NIPSAMBIX U IIIOCKOCTEN https://m.eds00.ru/88672c9%a

16 Merton cnenoB s mocTpoeHus ceuenuid. CBoicTBa bubnuotexa [JOK
[IEPECCUCHUM NPAMBIX U INIOCKOCTEN https://m.eds00.ru/88672c9a
[TocTpoeHue ceueHuii B mupaMue, Kyoe o TpéM Toukam

17 Ha pé6pax. Co3aaHNe BEIHOCHBIX YEPTEKEW U 3aIlUCh 111aroB bubmmorexa LIOK

https://m.eds00.ru/88672c9a
MOCTPOCHUS
18 [Toctpoenue ceuenuii B nupamuze, Kyoe 1no TpéM Toukam bubnuorexa [IOK
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Ha péOpax. Co3maHne BEIHOCHBIX YEPTEXKEH U 3aIUCh IIaroB

https://m.edsoo.ru/88672c9a

MOCTPOCHUS
[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM Toukam
19 Ha péopax. Co3maHne BEIHOCHBIX YEPTEkKEN U 3aIUCh 1I1aroB bubmmorexa [IOK
pebpax. P https://m.eds00.ru/88672c9a
MOCTPOCHHUS
[Toctpoenue ceueHuii B mupamuie, Kyoe mo TpéM TouKkam
20 Ha péopax. Co3maHre BEIHOCHBIX YEPTEXKEN U 3aIIMCh [Iar0B Bubmaorexa ITOK
pebpax. P https://m.eds00.ru/88672c9a
MOCTPOCHHUS
21 IToBrOpenue mnanumerpun: Teopema o bubnuorexa [JOK
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logodue TpeyronbHUKOB https://m.eds00.ru/88672c9%
IToBTOopenue nnanumerpun: Teopema Menenas. Pacuersl B
22 CCUCHUSX Ha BHIHOCHBIX YepTexkax. McTopus pa3ButHs bubmorexa LHOK
P ' pHap https://m.eds00.ru/88672c9a
IUTAHUMETPHUH U CTEPEOMETPUU
bu6mmoreka [IOK
23 KonTponpHas padora "AkcruoMsl crepeomerpun. CeueHus"
P P P R https://m.eds00.ru/88672c9%
B3aumHOe pacronoxeHne MpsMbIX B IPOCTPAHCTBE.
24 CkpenmBaromecs mpsMele. [Ipu3Haxky CKpenmBaroInXcs bubmmorexa LHOK
P P P P https://m.eds00.ru/88672c9a
npsiMbIX. [TapaiiiesbHbIe IPSMBIEC B IPOCTPAHCTBE
Teopema 0 CylIeCTBOBaHHH U €MHCTBEHHOCTH MPSMOIA
o5 napajuieJIbHON TaHHOU TIPSIMOM, MPOXOIAIIEH Yepe3 TOUKY bubnmnorexa [JOK
MPOCTPAHCTBA U HE JIXKAIIEH HAa JaHHOW NpAMoil. Jlemma o https://m.eds00.ru/88672c9%a
MEPECCUCHHUH MAPAIIICITBHBIX MPSIMBIX IIOCKOCTHIO
[TapaienpHOCTB TpexX NpsMbIX. TeopeMa o TpEx
26 napauIeIbHBIX IPSIMBIX. TeopemMa 0 CKpelnBatOIInXCs bubmmorexa [JOK
P P PP P https://m.eds00.ru/88672c9a
TIPSIMBIX
[MapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
bu6mmoreka [IOK
27 napauIeTbHOTO MPOESKTHPOBaHUs. M300paskeHne pa3HbIX

buryp B mapajuieabHON NPOEKIMU

https://m.edso0o.ru/88672c9a
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28 LentpanpHast mpoeKius. YTOJ C COHAIIPaBICHHBIMU bubmmoreka [JOK
CTOpPOHAMU. YTOJI MEXAY NPSIMbIMU https://m.eds00.ru/88672c9%
29 3ajaun Ha JOKA3aTeNbCTBO U UCCIIEI0BAHKE, CBSI3aHHbBIE C bubnnoreka HOK
pAacMoJIOKEHUEM NIPSMBIX B IPOCTPAHCTBE https://m.eds00.ru/88672c9%a
[TonsiTHst: MapayIeIbHOCTh MPSMOI U MJIOCKOCTH B
30 npoctpaHcTie. [Ipu3Hak napamienbHOCTH NPAMON U bubnnoreka [HOK
mrockocT. CBOMCTBA MAPAICIBHOCTH MPAMON 1 https://m.eds00.ru/88672c9%a
IJIOCKOCTH
['eomeTpryeckue 3aaun Ha BRIYUCICHUE U
bu6mmoreka [IOK
31 JI0KA3aTeNbCTBO, CBSI3aHHBIE C APaUIeIbHOCTHIO MPSMBIX U
. https://m.eds00.ru/88672c9%a
IJIOCKOCTEH B MPOCTPAHCTBE
[TocTpoenue ceuenus, MPOXOIAIIETO Yepe3 TaHHYIO
32 MPSIMYIO Ha YePTEKEe U MapauieIbHOTO IPYroi mpsiMoi bubmmorexa LOK
P y p . p pyr p ’ https://m.edso0.ru/88672c9%
Pacuér oTHOMICHMIT
[TapannensHas npoexuust, IPUMEHEHUE ISl TOCTPOCHHS
33 ceyeHHit ky0a u napamieienunena. CoiicTa bubnmorexa [IOK
Y P ' https://m.eds00.ru/88672c9a
napajuviejenunesa u mpu3Msl
34 [TapannensHbie MI0CKOCTH. [IpU3HaKK MapalenbHOCTH bubnnoreka [JOK
JBYX INTIOCKOCTEHN https://m.eds00.ru/88672c9%
Teopema o mapasieIbHOCTH U €IMHCTBEHHOCTH TUIOCKOCTH,
35 MPOXOIAIICH Yepe3 TOUKY, He MPUHAAIEKAIIYIO TaHHON bubmmorexa [OK
P P v> He i 0 https://m.eds00.ru/88672c9%
MIJIOCKOCTH U CIIEJCTBUS U3 HEE
CaolicTBa napasuieabHBIX INIOCKOCTEN: O MapaieIbHOCTH
36 MPSIMBIX TIEPECEUEHUs IPU MEPECCUCHHUH JIB bubmmorexa [OK
p p p . p . yx https://m.edso0.ru/88672c9a
napauIeIbHBIX TUIOCKOCTEH TpeThen
CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00 OTpe3Kax
R bubmuorexa [JOK
37 MapauIeITLHBIX TPSIMBIX, 3aKITFOUEHHBIX MEXKTY

napajiCJIbHBIMU IJIIOCKOCTAMU, O IIECPECCUCHU U HpﬂMOﬁ C

https://m.edso0.ru/88672c9a
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ABYMSA TapaJJICJTIbHBIMU IIJIOCKOCTAMUA

) bubnuoreka [IOK
38 [ToBTopenue: Teopema [Mudaropa Ha mmockoctu httos://m.edsoo.ru/88672c9a
39 IToBTOpEHME: TPUTOHOMETPUS MIPSAMOYTOJIBHOTO bubnnoreka [HOK
TPEYroJIbHUKA https://m.eds00.ru/88672c9%a
40 CpotlicTBa Ky0a U IPSIMOYTOJILHOTO TapaieienuIe/a bubmmorexa [JOK
https://m.eds00.ru/88672c9a
41 Bbruucnenue uiMH OTpE3KOB B KyOe U MPSIMOYTOJIbHOM bubnuoreka [IOK
napajuieenunee https://m.eds00.ru/88672c9%
42 [lepnenauKynsIpHOCT MPAMOU U TUIOCKOCTHU. [Tpu3Hak bubnuorexa [JOK
NEePHEHANKYIISIPHOCTH IPSIMOM U IJIOCKOCTU https://m.eds00.ru/88672c9%
43 [lepnennukynsipHOCTb NpsAMOM U 110cKkocTH. [Ipu3Hak bubnuorexa [IOK
NEPIEHIUKYJISIPHOCTH IIPSIMOM M TNIOCKOCTH https://m.eds00.ru/88672c9a
Teopema 0 CyI1eCTBOBaHUU U €JMHCTBEHHOCTH MPSIMOIA,
44 POXOAALIeH Yepe3 TOUKY IPOCTPaHCTBA U bubmmorexa LIOK
. https://m.eds00.ru/88672c9%
NEePIEeHIUKYJISIPHON K IMIIOCKOCTH
45 [TnockocTH U epreHANKYISIpHBIE UM IPSMBIE B bubnnoreka [JOK
MHOT'OI'PaHHHUKAX https://m.eds00.ru/88672c9%
46 InockoCcTH M EPIIEHIUKYJISIPHBIE UM TIPSIMBIE B bubnuotexa [JOK
MHOTOI'PAHHHUKAX https://m.eds00.ru/88672c9a
47 [Tepnienaukynsap u HakioHHas. [locTpoeHue bubnuoreka [IOK
NEePNEHANKYJIAPA U3 TOYKH HA MPSMYIO https://m.eds00.ru/88672c9%
48 IIepnenqukymnsap u HaknoHHas. [loctpoenue bubnnorexka [JOK
MEPHEHAUKYIISIPaA U3 TOYKHU Ha MPAMYIO https://m.eds00.ru/88672c9a
49 Teopema o Tpéx nmepreHAnKyIsApax (mpsmas u oopaTHast) bubnmorexa LIOK
https://m.eds00.ru/88672c9a
50 Teopema o Tpéx neprneHaAnKyIsipax (mpsmas u oopaTHast) bubnmorexa LIOK

https://m.edso00.ru/88672c9a
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bubmuorexa [JOK

51 VYT01 MeXay CKpPEeIIMBAOIIUMUCS MTPSIMBIMU httos://m.edsoo.ru/88672c9a
59 [Touck nepneHuKyISIpHBIX IPSIMBIX C TOMOLIBIO bubnmoreka [JOK
MEePIECHINKYJISIPHBIX IIOCKOCTEHN https://m.eds00.ru/88672c9%
53 OpTOroHanbHOE MPOCKTUPOBAHUE bubmmorexa [JOK
https://m.eds00.ru/88672c9a
54 [TocTpoenwne ceuenwnii Kyoa, MPU3MBI, IPABUIIBHOMN bubnmoreka [JOK
MAPAMUIBI C IOMOILBI OPTOTOHAJIBHOM MPOEKIIUU https://m.edsoo.ru/88672c9a
55 [TocTpoenue ceuenuii ky0a, MpU3MBbI, MPABHILHON bubnnoreka [JOK
MAPAMUIBI C IIOMOILBI0 OPTOTOHAJILHOW MPOEKIUU https://m.edso00.ru/88672c9a
56 CummeTpus B IPOCTPAHCTBE OTHOCUTENIBHO MIIIOCKOCTH. bubnuorexa [JOK
[ImockocTr CUMMETpHiIT B MHOTOTpaHHUKaX https://m.eds00.ru/88672c9%a
57 [Ipu3Hak nepnesauKyJIIPHOCTH IPSIMOU M INTIOCKOCTH KaK bubnnorexa [HOK
CJIEICTBHE CUMMETPHUH https://m.edsoo.ru/88672c9a
58 [IpaBuibHBIE MHOTOTPpaHHUKH. PacyéTr paccTosiHuii oT bubnnoreka [JOK
TOYKH 10 TNIOCKOCTH https://m.edso0.ru/88672c9a
59 IIpaBunbpHBIE MHOTOTPAaHHUKH. Pacu€r paccTossHUM OT bubnnoreka [JOK
TOYKH 10 IJIIOCKOCTH https://m.edso00.ru/88672c9a
60 Cnoco0Obl ONTYCTUTH MEPIICHIUKYISPBI: CAMMETPHS, CIIBUT bubnuotexa [JOK
TOYKH 110 MapauIeIbHON IPSIMON https://m.eds00.ru/88672c9a
61 CnBur 1o HenapaJyIeIbHOW NPSAMON, U3MEHEHUE bubnmnorexa [JOK
paccTosHu https://m.eds00.ru/88672c9%a
62 KonTpomnpHas pabota "B3aumMHoe pacmnonoxkeHne NpsMbIX U bubnuorexa [JOK
IUIOCKOCTEH B MpOCTpaHCTBE" https://m.eds00.ru/88672c9a
[ToBTOpEHME: Yroa MeX Iy MPSIMBIMU Ha TUIOCKOCTH,
63 TPUTOHOMETPHS B POU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa bubmmorexa [TOK
https://m.eds00.ru/88672c9%
KOCHHYCOB
64 IToBTOpEHME: Yroa MEXIY CKPEIIMBAIOIIUMUCS MPSIMbIMH B bubnmuotexa [JOK
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IIPOCTPAHCTBE https://m.eds00.ru/88672c9a
65 ['eomeTpuyeckre METOAbI BEIUMCICHUS YTJIa MEXIY bubmuorexa [JOK
IIPSAMBIMU B MHOTOI'PAaHHHMKAX https://m.eds00.ru/88672c9%a
66 JIByrpanHsbiii yros. CBOMCTBO JIMHEWHBIX YIJIOB bubmmoreka [JOK
JIBYTpaHHOIO yrija https://m.eds00.ru/88672c9%
67 [lepnennukynsipHble naockocty. CBOMCTBA B3aUMHO bubmumoreka [IOK
NEPIEHAUKYIJISPHBIX IUNIOCKOCTEN https://m.eds00.ru/88672c9a
[Tpu3Hak neprneHIuKyIIpHOCTH IUIOCKOCTEH; TeopeMa o
68 IPSMOM MepecedeHust IByX IIOCKOCTEH bubmmorexa LIOK
p p yx . https://m.eds00.ru/88672c9a
NEPIEHIUKYIISPHBIX TPEThEH MIIOCKOCTU
69 [TpstMoyTonbHBIN Napaienenumnes; Kyo; nu3MepeHus, bubnuorexa [JOK
CBOMCTBA MPSMOYTOJIbHOTO NapajuielienuIe1a https://m.eds00.ru/88672c9%a
70 Teopema 0 AMaroHaiIu NPsIMOYTrOJIBLHOIO MapaJlieenuneaa bubnuorexa [JOK
U CIICJICTBHE U3 Hee https://m.edsoo.ru/88672c9a
71 CrepeoMeTpuuecKre U NPUKIIaHbIE 3aJa4l, CBA3aHHBIE CO bubnnoreka [JOK
B3aMMHBIM PACTIOJIOKEHHEM MPSMBIX U IJIOCKOCTH https://m.eds00.ru/88672c9%a
79 [ToBTOpEHME: CKPELIMBAIOLIUECS NPSMBIE, TApAJICIbHbIE bubnnoreka [JOK
IIJIOCKOCTH B CTAHAAPTHBIX MHOIOTPaHHUKAX https://m.eds00.ru/88672c9%
[Tapa napaenbHbIX II0CKOCTEH Ha CKpEeIMBAIOIINXCS
73 IPSIMBIX, PACCTOSIHUE MEX]Ty CKPEIIMBAIOIIMMHCS bubmmorexa [OK
P P y cKkp https://m.eds00.ru/88672c9a
MPSIMBIMU B TIPOCTBIX CHTYAIIHSIX
74 PaccrosiHre OT TOUKH 10 TUIOCKOCTH, PACCTOSTHUE OT bu6nmoreka [JOK
IPSAMOM 10 TIJIOCKOCTH https://m.eds00.ru/88672c9%
75 Briuucnenue paccTosiHUM MKy CKPEIIUBAIOIIUMUCS bubnuoreka [IOK
IIPSIMBIMU C IIOMOIIBIO NEPIIEHAUKYISIPHOU INIOCKOCTH https://m.eds00.ru/88672c9%
TpéxrpaHHblil yroJ, HEPAaBEHCTBA JAJISl TPEXTPAHHBIX YIJIOB.
bu6mmorexa [IOK
76 Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIs

TPEXTPAHHOTO yTia

https://m.edso0.ru/88672c9a
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77 DneMeHTHI CPEPUIECKOI TeOMETPUH: T€0IC3NICCKUE JTHHIH bubmmoreka [JOK
Ha 3emiie https://m.eds00.ru/88672c9%
bubmuorexa [JOK
7 K " n
8 OHTpOJIbHAS paboTa "YTIIbI U PACCTOSHUS https://m.edsoo.ru/88672c9a
79 Cucremaru3zaius 3HaHUM "MHOTOTpaHHUK U €0 3JIEMEHTHI" bubmmorexa [JOK
t P https://m.eds00.ru/88672c9%
bubmuorexa [JOK
80 [Tupamuga. Bunsl nupamuy. [IpaBunbHas nupamuia https://m.edsoo.ru/88672c9a
81 IIpusma. IIpssmas u HakinoHHAas npu3Mel. [IpaBuiibHas bubnuorexa [JOK
npu3Ma https://m.eds00.ru/88672c9a
82 [Ipsimoii napanienenunen, NpsIMOYTrOJIbHbBIN bubnuoreka [IOK
napajuienaenumnes, Kyo https://m.eds00.ru/88672c9%
bubmuorexa [JOK
B .T i
83 BIITYKJIble MHOTOTpaHHUKHU. Teopema Diinepa https://m.edsoo.ru/88672c9a
84 Brinykiibie MHOrorpannuku. Teopema Diinepa. bubmuorexa [JOK
[IpaBuiIbHBIE M TIOJTYTIPABUIIBHBIE MHOTOTPAHHUKH https://m.eds00.ru/88672c9%
bu6nmoreka [JOK
85 K HM n
OHTPOLHA paboTa "MHororpanHHicH https://m.eds00.ru/88672c9%
86 [ToHsATHE BEKTOpA HA IJIOCKOCTH M B IIPOCTPAHCTBE bubmorexa LHOK
p poctp https://m.eds00.ru/88672c9%
bu6mmoreka [JOK
87 C
yMMa BEKTOpoB https://m.eds00.ru/88672c9%
bu6mmoreka [IOK
P
88 A3HOCTE BEKTOPOB https://m.eds00.ru/88672c9%a
bu6mmorexa [IOK
89 lpapino mapannenemmmesia https://m.eds00.ru/88672c9%a
90 YMHOKEHNE BEKTOpa Ha YNCIIO0 bubmmorexa LIOK

https://m.edso0.ru/88672c9a
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01 Paznoxxenne BekTopa 1o 6azucy Tpéx BEKTOPOB, HE 1 bubmmoreka [JOK
JIEJKaIUX B OMHOM IIOCKOCTHU https://m.edsoo.ru/88672c9a
bubmuorexa [JOK
2 1
9 CKanspHoe MPOM3BEACHHE https://m.edso0.ru/88672c9a
93 Brruncienue yriia Mexkay BEKTOPAMU B IIPOCTPAHCTBE 1 bubmorexa [IOK
yr y p poctp https://m.edso0.ru/88672c9a
. bubnmoreka [JOK
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/88672c9a
. bubmuorexa [JOK
% Hpocretiuie 3anasin ¢ BEKTOpamit . https://m.eds00.ru/88672c9%a
. bubmuorexa [JOK
% Hpocretiuie 3anasin ¢ BEKTOpami . https://m.eds00.ru/88672c9%a
. bubmuorexa [JOK
o7 Hpocreiiutne sazati ¢ BeKTOpamst 1 https://m.eds00.ru/88672c9%
bubmuorexa [JOK
7 1
98 O0001Ienne U cucTeEMaTH3alNs 3HAHUN https://m.edsoo.ru/88672c9a
. bubnuotexa [JOK
1
99 O00011IeHNE U cCUCTEMATHU3AIMs] 3HAHUN https://m.eds00.ru/88672c9a
bu6mmoreka [IOK
100 HToroBast KOHTpONbHAs paboTa 1 https://m.edsoo.ru/88672c9a
bu6mmorexa [IOK
101 HToroBas KOHTpoOJIbHAsA paboTa 1 https://m.edsoo.ru/88672c9a
N bubmuorexa [JOK
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1 httos://m.edso0.ru/88672c9a
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» 'eometpus, 10-11: YueOuuk nys obmeoOpazoBarenbHbix yapexaeHuit / JI.C.

Artanacss, B.®. byry30B u ap. - M.: IIpocsemenue, 2019

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

* 'eometpus, 10-11: Yuebnuk ansa obmieoOpazoBaTenbHbix yupexaenui / JI.C.
AranacsH, B.®. byry30B u ap. - M.: IIpocsemenue, 2019

* «M3yuenue reomerpun B 10-11 ximaccax» meroguueckue pexkomengannu JI.H.
AranacsiH, B.®. Byty3os, FO.A. I'nazkoB u ap.-M.: IIpocsemienue, 2015.

* [Toypounsie pa3paboTku o reomerpuu, 10xmacc /[{.D.AtiBazsH, JILA.
AiiBassiH, Bonrorpan: «Yuutenb-ACT», 20111119r.

* 'eometpust 10-11: Tunossie 3ananus ais GopmupoBanus YY [/

JI..boxenkoBa, Mocka 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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