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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OIHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPUH, NPHU J10KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS 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 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIIOTCS:

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

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MAaTEMATUYECKUX MOJEIAX, MO3BOJSIOIIMX OINKCHIBATH W W3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMH CBOWCTBaMH, 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 MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHE
MOJENH;

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

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMeHUs UX MPUMEHATb, MPOBOAUTH JOKAa3aTEJIbHBIE PACCYXKIACHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrne (PYHKITMOHATBEHONH TPAMOTHOCTH, PEJIECBAHTHON 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 PEATbHBIX CHUTYallMi, UCCIEAOBAHUS TOCTPOCHHBIX MOJCIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUM  pacmpenenserca He  TOJBKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHeCs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa30BaTeNbHBIX MpOrpaMM, OOECHeunuTh YIIIyOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ 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 CKpeIIMBarolmuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsmbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSIMBIX, NaPAIIIEIBHOCTD NPSMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIENbHOrO MpOEeKTUpoBaHMs. WM300paxeHue
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, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOM M INIOCKOCTH, TeopemMa 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:  NPU3HAK  IEPHEHIMKYJSIPHOCTH  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 yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa 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 nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3Ip,
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, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IMPOTHBOIIOJIOKHO
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 mnapamwienenunena. Teopema O pas3loKEHUH BEKTOpa MO TPEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

nonoOust. [Ipsimas u cepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA 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  POCCHWCKOro  oOIlIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMHA U HA3HAYCHHUEM;

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,
UCIIOJIb30BAHUE ATUX JIOCTIDKEHH B JAPYTHX HAyKax, TEXHOJOTrHUAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHIKEHUNW HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUI, 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 3/I0POBbIO (3I0pOBOE MHUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaMm  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUU BCEHl KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATILHO-IKOHOMHUYECKUX IPOIIECCOB Ha COCTOSTHHUE MPUPOIHON U COIMAIbHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [IJI1 PAa3BUTHS ILUBUJIM3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBUA:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIHN3a;

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

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSX, Mpeajaratb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

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

IIPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUMN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI 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 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Yy, ApryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

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

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

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYLIECTBY OOCYKIA€MOM 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 PA3HOIIACHS, CBOU BO3PAKEHUS;

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

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKCMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW palOThI, pacHpenesiTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

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

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMH CTEPEOMETPUU TIPHU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



cBOOOJHO pACIO3HABATh OCHOBHBIE BHUJABI MHOTOTPAHHUKOB (MPU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKHM, BbIOMpas  OCHOBaHHMA  JJIA
KJIaCCU(pUKaALUY;

CBOOOJIHO  ONEpUPOBaTh  IOHSATHSMH, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajuiebHOE, LEHTPAIBHOE U OpPTOTOHAJILHOE
IPOEKTUPOBAHKUE (UTYp Ha IJIOCKOCTh, BBIIOJHATh U300paxkeHUs puryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAHHMKOB PAa3jJU4YHBIMA METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAQJU  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

CBOOOJIHO OINEpPUPOBATh MOHATUSIMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

CBOOO/IHO OIEPUPOBATH MOHITUSIMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HAJl BEKTOPAMH;

pemiaTh 3aJadd Ha JOKa3aTeIbCTBO MAaTEMaTHYECKHUX OTHOIICHUW U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMATHYECKUX 3aJ]1a4 IMOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIIME MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, MPEOOpa3OBbIBaTh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0JieMbl, MOJEIUPOBATh pEANbHBIE CUTYallUM Ha S3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM Kak
COCTaBHOM yacTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

JarTa usyyenus

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

06.09.2023

[ToHATHS cTepeomMeTpun: TOUYKA, IIpsAMasd,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKEHMsI Ha PUCYHKE
IIJIOCKOCTH, IMapaJUICIIBHBIX HNPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

06.09.2023

[TonsaTus: mepecekarnuecs MmIOCKOCTH,
NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
TIOJTYIIPOCTPAHCTBO

[TonsTHS: IEpeceKaroNIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiI0CKOCTh;
MIOJTYIIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

07.09.2023

13.09.2023

13.09.2023

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINUX 00HEKTOB

14.09.2023

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

20.09.2023




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

20.09.2023

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cieactBus u3 HuX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

21.09.2023

10

N300pakeHue ceueHuil nupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETaMHU

27.09.2023

11

N306paxkenue ceueHuit nupamuibl, Kyoa
Y IIPU3MBI, KOTOPEIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBaHye NOCTPOSHHBIX CEUEHHM
pa3sHBIMU LIBETaMH

27.09.2023

12

N3o06paxkenune ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHus
MOJYYEHHBIX TIOCKOCTEH.
PackpaimmBanyie NOCTPOSHHBIX CEUEHHH
pa3sHBIMU 1IBETaMHU

28.09.2023

13

N300paxeHune cedeHuit mupamuibl, kKyoa
Y TIPU3MBI, KOTOPBIE TTPOXO/IAT Yepe3 X
pébpa. M3o0pakeHue nepecedeHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYCHUN

04.10.2023




Pa3sHbIMH IBETAMU

14

15

Merton ciaenoB il TOCTPOCHUS CEUCHMIT

MeTton ciie10B U1l IOCTPOEHUS CEUEHUI.

CBolicTBa epeceyeHrid MPSIMbIX U
IIJIOCKOCTEMN

04.10.2023

05.10.2023

16

MerTon ciie10B U1l IOCTPOEHUS CEUEHUI.

CBolicTBa niepece4eHnil MpsIMbIX U
IJIOCKOCTEMN

11.10.2023

17

[TocTpoenue ceuenuii B nmupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB
MOCTPOCHHS

11.10.2023

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX T-Iﬁ':lf)Te)KeI\/'I M 3aI1iCh HI1aroB
MIOCTPOCHHSI

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEN U 3aIHCh I1aroB
IIOCTPOCHHUS

[Toctpoenue cedenuii B nmupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LI1aroB
IIOCTPOCHHUS

[ToBTOpenue mnanumerpun: Teopema o
IPONOPLHUOHATIBHBIX 0Tpe3kax. [Tomobue
TPEYrOJIbHUKOB

12.10.2023

18.10.2023

18.10.2023

19.10.2023

22

[ToBTOpenue mianumerpun: Teopema

25.10.2023




Menemnada. PacueTsl B ceyeHUsIX Ha
BBIHOCHBIX 4epTexax. McTtopus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

23

24

25

KonTpoasHas padora "AKcHOMBI
p p
crepeomerpuun. Ceuenus"

B3anmHOe pacnosnoxeHue npsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimble. [Ipu3Haku ckperuBaommxcs
npsimbix. [lapanenbHble npsiMbie B
IIPOCTPAHCTBE

Teopema o0 CynieCTBOBaHMH U
€AMHCTBEHHOCTH NPSIMOi1 NapaljIeIbHON
JTAHHOM TPSIMOM, NMPOXOAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsiMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

25.10.2023

26.10.2023

08.11.2023

26

27

28

29

[TapamienpHOCTB TpeX NpsiMbIX. Teopema
0 TpEX MapajuleNbHBIX NpsAMbIX. Teopema
0 CKpELIMBAIOUINXCS MPSIMBIX

[TapanienbsHOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA AapaAJJIEIBHOTO
npoekTupoBanus. M300paxeHue pa3HbIx
¢buryp B napajsienbHON NPOEKIUU

lentpanbpHas mpoekuus. Yromi ¢
COHAIIPaBJIEHHBIMU CTOPOHAMU. YTOII
MEXY NPSIMBIMHU

3agaun Ha TOKa3aTeIbCTBO U

UCCIIEI0BAHNE, CBSI3aHHBIE C
PacCIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

08.11.2023

09.11.2023

15.11.2023

15.11.2023




30

31

[ToHATHS: mapauIeIbHOCTD NPSAMOM U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
MapaJuIEIbHOCTH NPSIMOU U MIJIOCKOCTH.
CBolicTBa napauieIbHOCTH NIPSIMOU U
IIJIOCKOCTH

FGOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha BBIYHMCICHUC
Hn J0Ka3aTCjIbCTBO, CBA3aHHBIC C
MapaJuiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

16.11.2023

22.11.2023

32

[TocTpoenue ceueHuns, IpOXOAAIIETO
yepe3 JaHHYI0 IPSIMYI0 Ha YepTexe U
napajuieIbHOTO APYrou npsiMmoil. Pacuér
OTHOLLEHUN

22.11.2023

33

[TapannensHast npoeKUUsl, IPUMEHEHHE
TSI TIOCTPOCHUS CEUCHHM Ky0a u
napayuienenuneaa. CBoncTaa
napasuieNienune1a u IpusMbl

23.11.2023

34

35

36

[Tapannensublie nuockoctu. [lpusHaku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

TeopeMa 0 napayIeNbHOCTH U
€UHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He
MIPUHAIEKALTYIO TAHHOW INTIOCKOCTH U
CIIEICTBUS U3 HEE

CaoiicTBa napayyiebHbIX IUIOCKOCTEN: O
NapajyieIbHOCTH NPSIMbBIX TIEPECEUCHUS
MIPU NEPECEUEHUH JIBYX MapaliesIbHbIX
MIJIOCKOCTEN TpeThen

29.11.2023

29.11.2023

30.11.2023

37

CBoiicTBa mapanienbHbIX MIIOCKOCTEN: 00

06.12.2023




OTPE3KaxX MapajuICIIbHBIX NPAMBIX,
3aKJIFOYEHHBIX MCXKAY napaljiCIbHbBIMA
IIJIOCKOCTAMU,; O IEPECCUCHUU HpﬂMOﬁ C
ABYMS ITapaJlJICIbHBIMU IIJIOCKOCTAMUA

38

[ToBropenue: Teopema [ugaropa Ha
IVIOCKOCTH

06.12.2023

39

40

[loBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOIO
napaenenunesa

07.12.2023

13.12.2023

41

Berurcnenue UTMH OTPE3KOB B KyOe U
IPSMOYTOJBHOM TapaJUICIICIHUIICC

13.12.2023

42

43

44

45

[TepnieHIUKYIAPHOCTD NPSAMON U
mockocTy. [Ipru3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSMOi1, MPOXOAIIEH
4yepe3 TOUKY IPOCTPAHCTBA U
MEPIECHINKYJISIPHOMN K IJIOCKOCTH

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

14.12.2023

20.12.2023

20.12.2023

21.12.2023

46

[110CcKOCTH ¥ TEPIEHANUKYISIPHbIE UM
psiMble B MHOTOTPaHHHUKaX

27.12.2023




47

[lepnenauKynsip ¥ HaKJIOHHAS.
[TocTpoeHune nepneHauKyIIsipa u3 TOUYKH
Ha IPSMYIO

27.12.2023

48

[IepnieHAUKYISAp ¥ HAKIIOHHASL.
[TocTpoenue neprneHIuKynsapa U3 TOYKU

Ha IIPSIMYIO

28.12.2023

49

50

Teopema o0 TpEX nepHeHAUKYIApax
(mpsimast 1 oOpartHas)
Teopema o0 TpEX NepHEeHAUKYIApax
(npsimast 1 oOpaTHas)

10.01.2024

10.01.2024

o1

Yron Mmexay CKpeluBaromIMUCS
PSIMBIMU

11.01.2024

52

53

[Touck neprneH uKyIsIpHBIX IPSIMBIX C
IIOMOIIBIO ITEPIEHIUKYIISIPHBIX
IJIOCKOCTEN

OpTOI‘OHaJ'ILHOC IMPOCKTUPOBAHUC

17.01.2024

17.01.2024

54

[TocTpoenue ceuenuii kyba, MpU3Msl,
IIPaBUIIBHON MUPAMUJIBI C IOMOIIBIO
OPTOTOHAJILHON IPOEKINHU

18.01.2024

55

56

S7

[Toctpoenue ceueHnit kyda, mIpU3MBL,
MPaBUIIBHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IPOEKIINU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIockocTu. Ilnockoctn
CUMMETpPUN B MHOTOTpaHHHUKaX

[Ipu3Hak nepneHaAuKyIIpHOCTH MPSIMOH U

IMJIOCKOCTHU KakK CJICACTBUC CUMMCTPUU

24.01.2024

24.01.2024

25.01.2024

58

[IpaBuibHBIE MHOTOTpaHHUKH. Pacyér

31.01.2024




paCCTOSIHI/If/'I OT TOYKH JO IINIOCKOCTHU

59

60

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccToOsTHUM OT TOYKHU JI0 IIIOCKOCTH
CnocoObl OyCTUTh NEPIIECHANKYISPDI:
CUMMETpPHUS, CABUT TOYKHU IO
napasuieibHON mpsMOi

31.01.2024

01.02.2024

61

CnBur no HenapauienbHON IPSIMOH,
W3MEHEHHUE PACCTOSIHUM

07.02.2024

62

63

64

65

KonTtponsHast padora "B3anmuoe
pAacCMOJIOKEHNUE MPSIMBIX U TIIOCKOCTEN B
npocTtpaHcTae”

[ToBTOpEHME: yroa Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

[ToBTOpEHME: YrOI Mexay
CKPELIMBAIOIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE

['eomeTpuueckre METO bl BHIYUCICHUS
yIi1a MeXy IpSMbIMA B MHOTOI'paHHHKaX

07.02.2024

08.02.2024

14.02.2024

14.02.2024

66

67

68

JByrpanubiii yroj. CBONCTBO JTUHEHMHBIX
YTJIOB IByTPAHHOTO yTja
[lepnienquKyIsIpHBIE TIIIOCKOCTH.
CaoiicTBa B3aMMHO MEPIIEHIUKYISIPHBIX
IIJIOCKOCTEMN

[Ipu3Hak neprneHIuKyJIIpPHOCTH
IJIOCKOCTEM; TeOpeMa O IPsIMOM
MIEPECEUCHUS ABYX MIIOCKOCTEN

15.02.2024

21.02.2024

21.02.2024




NEPIEHAUKYJIAPHBIX TPEThEU MIIIOCKOCTH

69

70

[IpssMOyTONIBHBIN MTapauieenumne; Kyo;
MU3MEPEHHUsI, CBOMCTBA MPAMOYTOJIBHOTO
napajuiejenumnea

TeopeMa O AuaroHajiu IpsaMOyroJIbHOTO
napauicienuicaa u CI€ACTBUC U3 Heé

22.02.2024

28.02.2024

71

CrepeomMeTpruecKue U MPUKIIaJIHbIC
3aJlauu, CBSI3aHHBIC CO B3aMMHBIM
PAacIOIOKEHUEM MPSMBIX M IJIOCKOCTH

28.02.2024

72

[ToBTOpEHME: CKpENTMBAIOIIUECS MTPSMBIE,
napajuieIbHbIe INIOCKOCTH B CTAaHIAPTHBIX
MHOTOI'PaHHHUKAX

29.02.2024

73

74

75

[Tapa napasienbHbIX IVIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXYy CKPEIINBAOIIMMUCS IPSMBIMU B
IIPOCTBHIX CUTYaLUsAX

PaccrosiHME OT TOYKH 10 TUIOCKOCTH,
pacCTosIHUE OT MPSAMOM 10 MIOCKOCTH
Brluncnenue paccTosHUN MEXTY

CKpPCHIUBAOIUMUCA ITPAMBIMU C
IIOMOIIBIO HCpHGHI{HKyHHpHOﬁ IIJIOCKOCTH

06.03.2024

06.03.2024

07.03.2024

76

TpéxrpaHHslil yroi, HEpaBeHCTBA [
TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOPEMBbl KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIia

13.03.2024

77

DneMeHTHI ChepUIECKO TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

13.03.2024

78

KonTtponbHas padora "Yrisl u

14.03.2024




paccrosiHus"

Cucremaru3zaius 3HaHUK "MHOrorpaHHUK

& ; 1 28.03.2024
U €T0 DJIEMEHTHI

80 [Tupamuaa. Bunsl nupamui. [IpaBunsHas 1 98.03.2024
nupamuia

81 [Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI. 1 99.03.2024
[IpaBunbHas npusma

82 [Tpsimoit napannvenennnez[, 1 03.04.2024
IPSMOYTOJIBHBINA Mapajuiesenumne, Kyo

83 BI:myKJIHe MHOTrorpaHHuku. Teopema 1 03.04.2024
Ditnepa
Brimykisie MHOTOTpanHuKH. Teopema

84 Oiinepa. [IpaBunbHbIe U MONYNIPaBUIIbHBIE 1 04.04.2024
MHOTOTPaHHUKH

85 KoHnTponsHas padora "MHuororpaHHUKH" 1 10.04.2024

86 [ToHsiTHE BEKTOpa Ha MJIOCKOCTHU U B 1 10.04.2024
POCTPaHCTBE

87 CymMa BEKTOpOB 1 11.04.2024

88 Pa3nocTh BekTOpOB 1 17.04.2024

89 [TpaBwito mapauienenurea 1 17.04.2024

90 YMHOK€HNE BEKTOpa Ha YNCIIO0 1 18.04.2024
Pasnoxenne BekTopa 1mo 6azucy Tpéx

91 BEKTOPOB, HE JISKAITUX B OJTHON 1 24.04.2024
TUIOCKOCTH

92 CkaJsipHOE MTPOU3BE/ICHUE 1 24.04.2024

93 Brruncnenue yria Mexay BEKTOpaMu B 1 95 04.2024

IIPOCTPAHCTBE




94 [Ipocreiimue 3aga4n ¢ BEKTOpAMHU 1 02.05.2024
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 08.05.2024
96 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1 08.05.2024
97 [IpocrTeiimue 3aga4n ¢ BEKTOpAMHU 1 15.05.2024
08 HpOMeX(yTO‘jHaﬂ arrectanus B hopme 1 15.05.2024
KOHTPOJILHOH paboThI
99 O0o01IeHNe U CHCTeMAaTU3alns 3HAHUN 1 16.05.2024
100 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 22.05.2024
101 Hroroas xouTpoapHas pabora 1 22.05.2024
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 23.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIKN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aarenscTBo «IIpocBemienue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

1. Nuenckas M. A. I'eometopusi. Kontponbasie padbotsl. 10 -11kmacc: yueb.
nocobwue 11 001eo0pa3oBaT. opranu3aiuii: 0a30Bblil ypoBeHb / MLA.
Nuenckas. - M. : [Ipocsemenue. 2019

2. Nuenckas M. A. I'eometopus. CamocTtositenbHble padboThl. 10 kitacc: yueo.
nocobue aJist 0011e00pa3oBaT. opraHu3aiuii: 6a3oBbiii ypoBeHb / MLA.

Nuenckas. - M. : [Ipocsemienne. 2018

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. OTKpBITHINM OaHK 3a7aHuil Mo MaTemMaTuke WWW.fipi.ru

2. ®enepanbHbIl HEHTP TECTUPOBAaHKUS WWW.rustest.ru

3. Pemry EI'D https://ege.sdamgia.ru/
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