MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunuctepcTBo o0pasoBanusi KpacHosipckoro kpast

MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTe/ibHOe yUpeKIeHne

MBOY "llymenckas COII Nel"

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

PykoBoauTens kadeapsl  3aMECTUTEIh AUPEKTOpPA  JUPEKTOP IITKOJIBI
(IIMO) no YBP

byuuna T.}O.

Osuaposa H.A, 3n06una A.O. TPAKA3Nel45 ot «31»
[IPUKA3Nel ot «30» 082023 TTPUKA3Nel ot «30» 082023 082023t
T. T.

( )
OOKYMEHT NOANMMCAH
SNEKTPOHHOW NOAMUCHIO

CepTtudukat: 00D8C334E0447CE17CFI633F4E65CA42E4A
Bnapeneu;: ByunHa TaTbsiHa KOpbeBHa
[encreutenen: ¢ 09.01.2023 o 03.04.2024

. J

PABOYAS IPOTPAMMA
(ID 3078770)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

1u1st ooyyatromuxcst 10 kiaccos

Ilymenckoe, 2023



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,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

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

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

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

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

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

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

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

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



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

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

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

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, pacHpe/eEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHHEM 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:

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

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

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B HeZieli0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelIMBaromuecss npsmble. [Ipu3Hakum CcKpemumBaromumxcs
npsmbIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlICIbHBIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSIMBIX, NaPAIIIEIBHOCTD NPSMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJIENbHOTO MPOEKTUpOBaHUsSA. M300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, Teopema O IpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPIEHIMKYJISAPHOCTH  ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA 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 mnapautenenunena. Teopema O PpaslOKEHUH BEKTOpa II0 TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCUMCKOro  OOMIECTBa,  MPEACTABIECHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HayKaxX, TEXHOJOTHUAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX 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 aKTUBHOCTbH), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuuHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
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(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSX, MpejiaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

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

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, TIPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



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

IPOBOAUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
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 HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul 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 MHGOPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEpUMEHTA, UCCIEI0BAaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCOO pEeLIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pedieKkcuH Kak  OCO3HaHMs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThCs, OOCYXAaThb NPOLECC U pe3yabTaT padoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

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

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinaccaoOyyaromuiicss HAy4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelieHn  3a7a4 1 MPOBEJACHUN MATEMATUUYECKUX PACCYKICHUI;

e TPUMCHATH AKCHOMBI CTEPEOMETPUHU M CIEACTBUS W3 HUX TPH PEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMH, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIAY MNPSIMOU H
TUTOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



CBOOOJHO paclo3HaBaTh OCHOBHBIC BHUABI MHOTOTPAHHUKOB (TIPU3Ma,
nupamMua, MPSMOYTOIBHBIN MapajuieNenumne, Ky0);

KIaccu(pUIMpoBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

CBOOOJHO  OMEpUpPOBATh  MOHATUSAMH, CBS3aHHBIMM C  CEUEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

BBITIOJIHSTh napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA IJIOCKOCTh, BBIMOIHATH MU300pakeHUs: QPUryp
Ha MJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PA3JIUYHBIMU METOJIAMH, BBITIOJIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
nupamMua), FCOMETPUUYECKUX TEJ ¢ TpUMEHEHUuEM (HOopMyIT;

CBOOOJIHO OINEpPUPOBATH MOHATUAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OChb W IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHUMMETPUH
durypes;

CBOOOJTHO OIEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

BBITIOJTHSAT JICUCTBUS HaJl BEKTOPaMHU;

peliaTh 3aJa4d Ha JOKAa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XXJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJII0KHOCTH;

MPUMEHATh TPOCTEUIIIME MPOTrPaMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;
U3BJICKaTh, MPEOOPa3oBbIBATh W MHTEPIPETHPOBATH HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

NPUMEHSThL TOJIyYeHHbIE 3HAHMS HAa TPaKTUKE: CpaBHUBATh U
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOJIB30BAHUEM IE€OMETPUUYECKHUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

UMETh TpEeCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U o5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHOBHBIE IIpaBUJIa U300pAKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHSTHS CTEpEeOMETPHH: TOYKA, IpsMasi,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiIa N300paKEeHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJ'IJ'IeJ'IBHI)IX pr[MI)IX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsTHS: IepeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v miIoCKOCTh;
MOJTYTIPOCTPAHCTBO

05.09

05.09

07.09

12.09

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

12.09

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOINX 00BEKTOB

14.09

AKCHOMBI CTEPEOMETPUH U TIEPBHIE

19.09




CIICACTBHUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus u3 HuX. CriocoOsl 3a/1aHus
IPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U TUIOCKOCTEH

N300pakeHre ceueHui mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€opa. M3o0pakeHne nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHre CeYeHU i MupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 UX
pEbpa. N3o0paskeHue nepeceyeHus
MOJYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MIOCTPOCHHBIX CEUCHHI Pa3HBIMH IBETAMH

N300pakeHne ceueHui MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecevueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparniBanue
MMOCTPOCHHBIX ceueHnuu Pa3HbIMU LIBETAMHA

N3o0pakenue ceueHuil mupaMu/ipl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST YepPe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparniBanue
IMOCTPOCHHBIX ceueHnu Pa3HbIMU LIBETAMHA

19.09

21.09

26.09

26.09

28.09

03.10

14

MeTton cie1oB U1l IOCTPOEHUS CEUEHU I

03.10




15

Mertoz ciie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IIJIOCKOCTEH

05.10

16

Merton cienoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnil PSIMBIX U
IIJIOCKOCTEN

10.10

17

18

19

20

21

[TocTpoeHue ceueHui B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX qepTen(eI?I U 3aI1MCh 1H1aroB
MIOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIUCh LI1aroB
MTOCTPOEHUS

HOBTOpeHI/IC IJIAaHUMCTPHUU: TeopeMa 0

IPONOPLHUOHATIBHBIX 0Tpe3Kax. [Tomobue
TPEYrOJIbHUKOB

10.10

12.10

17.10

17.10

19.10

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHUIX Ha
BBIHOCHBIX 4eprexkax. Mcropus pa3Burus
HJIaHI/IMeTpI/II/I )41 CTepeOMeTpI/II/I

24.10




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24.10

24

B3anMHOE pacnosioKeHue NpsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky ckpelmuBaronmxcs
npsaMmeIx. [lapamiensHblie npsMsie B
IPOCTPaHCTBE

26.10

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM MPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILEH HA JaHHOU
npsMoil. Jlemma o nepeceueHun
NapajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

07.11

26

[TapamtensHOCTB Tpex mpsiMbIX. TeopeMa o
TpEX MapajuIeNbHbIX NPsAMBIX. Teopema o
CKPELIMBAOIINXCS MPSIMBIX

07.11

27

28

29

30

[TapannenbHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA MapaLICILHOTO
npoexkTupoBanus. M300pakeHne pa3HbIx
¢uryp B napajsiebHON NPOEKIUU

lentpanbpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXy MPSIMbIMHU

33.2[2[‘11/1 Ha JOKa3aTCJIbCTBO U
HCCICI0BAHUC, CBA3AHHBIC C
PacCIoJIOKECHUEM NIPSAMBIX B IIPOCTPAHCTBE

[ToHsTHS: TapaIeTbHOCTh NMPIMOUN 1
MJIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
NapaJuIEIbHOCTH MPSMOU U IIJIOCKOCTH.

09.11

14.11

14.11

16.11




CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTrpuueckure 3a1auy Ha BBIYUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

21.11

32

33

34

[TocTpoeHue ceueHus, IPOXOASIIETO Yepes3
JAHHYIO TIPSMYIO Ha YepTEkKe U
MapajuIebHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[MapannensHas MPOEKIUs, IPUMEHEHUE IS
MIOCTPOCHHS CEUYCHUH KyOa u
napauienenunena. CBoncTaa
napajureNienumne/1a v Ipu3Mbl

HapanneanLIe IIJIOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEM

21.11

23.11

28.11

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MMPOXOASAIICH
yepe3 TOUKY, HEe TPUHAAJICKAITYIO JaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

28.11

36

CBoiicTBa napayIeNIbHBIX IUIOCKOCTEN: O
MapaJIIEIbHOCTH NPSMBIX IIEPECEUEHUS
IIPU [IEPECEUEHUH [IBYX I1ApaJUIEIBbHbBIX
IJIOCKOCTEN TPEThEN

30.11

37

CaolicTBa napamieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapaJjlyICIbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MEXK]y ITapaJlJICIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUN IIPSIMOM C
ABYMS TapaJJICIIbHBIMUA IIJIOCKOCTAMUA

05.12




38

[ToBTropenue: Teopema [ugaropa Ha
IIOCKOCTH

05.12

39

40

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CBoiicTBa Ky0a B MPSIMOYTOJIBHOTO
napajuienaenunena

07.12

12.12

41

Brrurcnenue UTMH OTPE3KOB B KyOe U
PSMOYTOJIBHOM TapasuIeIICHIee

12.12

42

[IepnieHIMKYIAPHOCTD NPAMOU U
mockocty. [Iprusnak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IUIOCKOCTH

14.12

43

44

45

[TepnieHIUKYIAPHOCTD NPSMON U
mockocTH. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIECHINKYIISIPHOMN K INIOCKOCTH

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

19.12

19.12

21.12

46

[InockocTH M EpIEHINKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

26.12

47

[lepnenauKyIsip ¥ HaKJIOHHAsA.
ITocTpoeHne nepneHauKyIIsipa U3 TOYKH Ha

PSIMYIO

26.12

48

[lepnieHAUKYmSp ¥ HAKIIOHHASL.

28.12




[TocTpoeHue neprneHuKyIsipa U3 TOYKU HA
IIPSIMYIO

Teopema 0 TpEX nEepHEeHAUKYIIAPAX

49 09.01
(mpsimast 1 oOpaTHast)
Teopema o0 TpEx nepneHaUKyIIpax

50 09.01
(mpsimast 1 oOpaTHas)

51 Yron Mmexay CKpeluBaromuMUC 1101
IPSIMBIMU
[Touck neprneHMKyIApHBIX NPSIMBIX C

52 MIOMOIIIBI0 MEPICHANKYIISIPHBIX 16.01
IUIOCKOCTER

53 OpTOoroHanbHO€ MPOEKTUPOBAHUE 16.01
[TocTpoenue ceuenuii kyoa, IpuU3Msl,

94 IIPaBUIILHON MUPAMU/IBI C TIOMOIIBIO 18.01
OpPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceuenuii kyoa, MpU3MBl,

55 IIPaBUIILHOM MUPAMM/IBI C IOMOIIBIO 23.01
OPTOTOHAJILHON IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 rtockocTH. [1mockocT cuMMeTpuii B 23.01
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHuKyISIPHOCTH NIPSIMON U 55 01
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUHN

58 IIpaBunpHBIE MHOTOTPaHHUKU. Pacyér 30,01
PacCTOSIHUN OT TOUKH JI0 MJIOCKOCTH
[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér

59 . 30.01
PacCTOSHUN OT TOYKH [0 IJIOCKOCTH

60 CriocoObI ONyCTUTD MEPIIEHAUKYIISAPHI: 01.02




CUMMETpHUSI, CABUT TOUYKHU I10
napasuieibHON mpsMOi

61

62

63

CnBur no HenapamieabHON MPSIMOH,
U3MEHEHUE PACCTOSHUN

KoHnTtposbHast pabora "B3aumHoe
pacrojokKeHue MPSMBIX U MIIOCKOCTE! B
npocTpaHcTse"

HOBTOpeHI/IeZ YroJa Mexay npsaMbIMH Ha
IIJIOCKOCTH, TPUT'OHOMCTPUSA B
IMPOU3BOJIBHOM TPECYI'OJIbHUKE, TCOpPEMaA
KOCHUHYCOB

06.02

06.02

08.02

64

[ToBTOpEHME: yroyi Mexay
CKPEILMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

13.02

65

66

67

FGOMeTpI/I‘-IeCKI/Ie METO/AbI BBIYMCIICHUA

yria MCXAy NpAMbBIMA B MHOT'OI'PaHHUKAX

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

[lepnennukynspHeie miaockoctu. CBoiicTBa
B3aUMHO IEPIICHANUKYISPHBIX IIJIOCKOCTEN

13.02

15.02

20.02

68

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEW; TeOpeEMa O MPSMOMN
MEePECEeUCHUS ABYX MIOCKOCTEN
MEePHEHANKYISIPHBIX TPEThE! MITOCKOCTH

20.02

69

[IpstmoyToNbHBIN Napasienenunes; Kyo;
WU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenumne1a

22.02

70

TeopeMa 0 nMaroHany NpsAMOYTrOJIbHOTO

27.02




napamjiejienuicaa u CJIcaCTBUC U3 Hee

71

72

73

CrepeoMeTpuuecKkre U NpUKIIaIHbIe
3a/1a4u, CBSI3aHHBIE CO B3aUMHBIM
PaCIOIOKEHUEM MIPSIMBIX U IJIOCKOCTH

HOBTOpeHI/ICZ CKpCIIUMBAKOIHUECA IIPAMBIC,
napaajaCiIbHbIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OI'PaHHHUKax

Hapa mapajjiCJIIbHbIX IUIOCKOCTEH Ha
CKPCHIUBAOIHUXCA IIPAMBIX, PACCTOSHUC
MCKAY CKPCUIMBAOIIUMHACA NIPAMBIMUA B
IMPOCTBIX CUTYyallUAX

27.02

29.02

05.03

74

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

05.03

75

76

77

Brluncnenue paccTosHAN MEXTY
CKPELIMBAOIMIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEePNEHAUKYJISIPHON IIIIOCKOCTH

Tpé€XrpaHHslid yroi, HepaBeHCTBaA s
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB Y CUHYCOB IS
TPEXTPAHHOIO yIJIa

DeMeHTHI chepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JINHNUU Ha 3emiie

07.03

12.03

12.03

78

KonTtponbnas padota "Y1isl u
paccrosiHus"

14.03

79

80

Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK
U €r0 DIIEMEHTEHI"

IIupamua. Bunel nupamun. IlpaBunbHas
nupamuia

19.03

19.03




[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

81 1 21.03
[TpaBuibHasg npu3Ma

82 [Ipsamoit Hapanﬂvenennne;[, 1 02.04
PSAMOYTOJIbHBIN Mapasiesnenune, Kyo

83 BI:IHyKJILIe MHOTrOrpaHHuku. Teopema 1 02.04
Ditnepa
Brimykisie MHOTOTpaHHUKH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIPABUIIBHBIC 1 04.04
MHOI'OI'PaHHUKH

85 KonTtponpsHas padbora "MHoOrorpaHHUKT" 1 09.04

86 [ToHsiTHE BEKTOpa Ha IJIOCKOCTH U B 1 09.04
IPOCTPaHCTBE

87 CymMMa BEKTOpOB 1 11.04

88 Pa3nocTh BekTOpOB 1 16.04

89 [TpaBwiio mapamienenumeaa 1 16.04

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1 18.04

01 PasnosxeHue BexTopa 1o 6a31/1c§v/ TpEX 1 53.04
BEKTOPOB, HE JISKAIINUX B OJHOM MIOCKOCTH

92 CkanspHoe pou3BeIeHNE 1 23.04

03 Brruucnenue yria Mexay BEKTOpaMu B 1 25 04
IPOCTPAHCTBE

94 [Ipocreiitme 3aga4u ¢ BEKTOpaMH 1 02.05

95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1 07.05

96 [Ipocreiitme 3aga4u ¢ BEKTOpaMH 1 07.05

97 [Ipocreiimue 3anauu ¢ BEKTOpaMHu 1 13.05

98 O060011eHe U cUCTeMaTU3alus 3HAaHUN 1 13.05

99 O0001eHre U cUCTEMAaTU3ALNS 3HAHUI 1 15.05




100 Wroroas koHTpoJbHAS paboTa 1 21.05

101 HroroBast koHTpoIbHAs paboTa 1 21.05

102 O0o01IeHre U CHCTeMaTU3alus 3HAHUN 1 23.05
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




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

['eometpus, 10-11: Yueb. qs o6meoOpazosart. yupexaenuid/ JI.C. Atanacss,

B.®.byry30s, C.b.Kanomiies u ap. — M.: [Ipocsemienue

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

- JI. C. Aranacsu, B.®. byty3os, C.b. Kanomuesa u ap. ['eomerpusi. YueOHuk
s 10-11 kmaccoB 061eo0pa3oBaTeIbHBIX YUpeKaeHUH. ba3oBblil u
npoduabHbIN ypoBeHb. Mocksa. [Ipocsemienne.2011r.

- b.I'. 3uB. /Ilnnaktnueckne marepuansl o reometpun 1 10 kimacca. Mockaa.
[Ipocsemienue

- C.M. Caaksn, B.®. byry30B. M3yuenune reomerpun B 10-11 xnaccax. Kuura
g yanrens. Mocksa. [Ipocsenienne

- B.A. Aposenxko [loypounsie pa3paboTKu O TEOMETPUH.
JuddepenurpoBaHHbIii

noaxoj, 10 kmacc. MockBa. «BAKO»

- E.M. PabunoBuy MaTtemaruka. 3aga4uu Ha TOTOBBIX uepTexax. ['eomerpus. 10-
11 xnmaccsl. MockBa. MJIEKCA.

- A.I1. EpmioBa, B.B. I'ono6oponbko. Maremartuka. Y CTHbIE TPOBEPOYHBIE U

3auétHble paboThl. YcTHas reomerpus. 10-11 kmaccel. Mocksa. MJIEKCA.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://ypok.pd/
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