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HOACHUTEJIBHASA 3AIINCKA

I'eomerpuss siBisieTcs ONHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
oOwero o0Opa3zoBaHus, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3YUEHHS JUCUUIUINH
€CTECTBEHHO-HAYYHOM HANPAaBICHHOCTH M IPEAMETOB TI'yMaHUTapHOIO IMKIJIA.
[Tockonbky  JIoTMYeCKOe  MblIUIeHHE,  (OopMUpYyeMOe  MpH  H3YYEHHHU
00y4aronMMuUcs MOHSATUHHBIX OCHOB N'€OMETPHH, MPHU JI0KA3aTEIbCTBE TEOPEM M
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKICHUMN MPU PELIEHUH F€OMETPUYECKHUX
3a/a4, YMEHUE BBIABUIaTb M ONPOBEPrarb THUIIOTE3Bl HEIOCPEICTBEHHO
UCIIOJIB3YIOTCSL IIPU PEUIEHUH 337a4 €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTH
(du3nyuecKux 3aaau.

Lens ocBoeHus mporpamMmbl yueOHOro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE MHAWBUIYAIbHBIX CIIOCOOHOCTEH oOOydarolmmxcs Ipu
M3YUYCHUH TE€OMETPHH, KaK COCTABJISIONICH IpeaMeTHON oOmactu «MaTeMaTuka u
uHpopMaTuka»  dYepe3  oOeCIeYeHHE  BO3MOXKHOCTH  IPHOOPETCHHS U
UCIIOJIb30BaHUsl 0Oojee TNyOOKMX T'€OMETPUYECKUX 3HAHUW U JCHCTBUH,
creu(pUUHbIX T€OMETPUN, U HEOOXOAUMBIX JUIsl YCHEIIHOTO NMPo(ecCHOHAIBHOTIO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCMOJIb30BAHUEM MATEMAaTUKU.

[IpuopuTeTHBIMU 3aJadyaMy Kypca TE€OMETpUM Ha YriayOJE€HHOM YpOBHE,
PACHIMPSIIONIMMU U YCUITMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacUIMpeHNe MPEICTABICHUS O TEOMETPUU KaK 4YaCTH MUPOBOW KYJIBTYpbI U
(dopMupoBaHrEe OCO3HAHUS B3aMMOCBSI3H T€OMETPHH C OKPY>KAIOITIM MUPOM;

(opMHUpOBaHUE MPEJACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, IMO3BOJIAIOIIMX ONMCHIBATH U H3Yy4aThb
pa3HbIE ABJICHUS OKPYXKAIOLIEro MUPA, 3HAHUE MOHITHIHOTO anmnapara 1o pasaeiy
«CrepeoMeTpus» y4eOHOr0 Kypca T€OMETPUH;

dbopMHUpOBaHHE  yMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUAMU O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMM CBONCTBaMH, 3HaHHE TEOPEM,
GopMysl M yMEHHE MX NPUMEHSATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOJUTh
HECTaHJIAPTHBIE CIIOCOOBI PEIICHNUS 3a/1a4;

(dbopMHUpOBaHKE YMEHUS PAaCllO3HABATH HA YEPTEkKaAX, MOJACISIX U B PEaTbHOM
MUpPE MHOTOIPAaHHMKM M Tela BpalleHUs, KOHCTPYMPOBAaTb TI'€OMETPUYECKHE
MOJIENN;

(dopMupoBaHre MOHMMAHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOopuil, POpMUPOBAHUE TMOHMMAaHUS POJIM AKCMOMATHUKHU MPH
IIPOBEJICHUM PACCYKICHUM;

(GopMupoBaHrUe YMEHHUs BIaJE€Thb METOJAaMHU JIOKa3aTeIbCTB M aJTOPUTMOB
pelIeHusl, YMEHUsI UX MPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a/1a4 U 33Ja4 C IPAKTUYECKUM COAEPKAHUEM,



dbopMupOBaHUWE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  MPHU
000CHOBaHUY MATEMATUUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKU B TIPOBEIACHUU
JETyKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTYalIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEH 00ydYaronmxcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECa K U3YUEHUIO T€OMETPUH;

dbopmupoBaHrue (yHKIHMOHAIBHOM TPaMOTHOCTH, PEJICBAHTHOW T€OMETPHUU:
YMEHUSI PaAclo3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKU3HEHHBIX CUTYallUsX U MPU U3YUYEHHUH NPYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEM,
MOJIETMPOBAHUSl PEATbHBIX CHUTYallMii, UCCJIEIOBAHUSI TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALHNH MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JMHUAMH YyuyeOHOro Kypca «l'eoMmetpus» B
10-11 kmaccax saBmstores: «lIpsmble W TUIOCKOCTH B NPOCTPAHCTBE,
«MHororpannukn», «Tema BpameHus’», «BekTtoppl u  KOOpAMHATH B
POCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJICBAaHTHBIMU TEOMETPUM Ha YIIIYOJIEHHOM YpOBHE OOyYEeHUsS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSM Y4eOHOTO Kypca, a
dbopMupoBaHHE  JIOTMYECKUX yMEHHH  pacmpeienserca He  TOJBKO IO
coJiepKaTeNIbHbIM JTUHUSAM, HO U 1O rojgaM oOyuenus. ConeprkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaram ocBoeHus denepanbHoit paboueit
IpPOrpaMMbl, pacHpeneNEéHHbIM MO TojgaM OOy4YeHHSs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCAM O0YyYarOIIHUECS
oOpalanuch  HEOAHOKPATHO. OTO  TMO3BOJIIET OpPraHu30BaTh  OBJIAJCHUE
F€OMETPUYECKUMU TTOHSATUSIMU U HaBBIKAMHU TOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/ICHUEM TPUHIIMITA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEACTaBICHUN OOyYarOlUXCs, PACIIUPSS U YIIIyOsis
e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexo k M3yUYEHHUIO FTEOMETPUU HA YTIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3gath  ycioBus ana  guddepeHumnanvu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUAIYAIbHBIX  00pa30BaTeIbHBIX MpOrpaMM, OOECIeUnuTh YIriyOJIEHHOE
U3Yy4YEHUE T€OMETPHUH KaK COCTaBJsitolel yueOHoro npeamera «MaTeMaTukay;

MOATOTOBUTH OOYYaIOIMIUXCA K TMPOJOHKCHUIO H3YUYEHUST MAaTEMaTUKH C
y4€ToM BbIOOpa Oyaymied mpodeccuu, obOecrneurBas IMPEEMCTBEHHOCTb MEXTY
0o01mKM 1 TPoeCcCHOHATEHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpusi» Ha yriayOJE€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 vaca B Hefienio).



COJAEPXKXAHME OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbBIE  TOHSATHS  CTepeOMETpuU. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3anmHoe pacnosioxeHue MpsMBIX B INPOCTPAHCTBE: II€peceKarolmecs,
napajuleNIbHble M CKpeluBaromuecs npsmele. [Ipu3Hakm CKpemumBarOmumxcs
npsAMbIX. [lapamienbHOCTh NPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: NapaJUIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSAMBIX, IAPAIIIEITBHOCTD IPSIMOU
U 1uiockoct. [lapannenbHoe M LIEHTpaJIbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OCHOBHbIE CBOMCTBa MapajuIeIbHOIO MNPOEeKTUpoBaHUs. M300pakeHue
buryp B mapajuiesibHOW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXy IpsMBIMU B mpocTpaHcTBe. [lapamienbHOCTh IIOCKOCTEN: ITapajljieibHbIE
IJIOCKOCTH, CBOKCTBA MapaJuIeIbHbIX TTOCKOCTEM. [Ipocreimue
OPOCTPAHCTBEHHbIE (QUIYyphl Ha IJIOCKOCTH: TETpajdAp, MapajuleNenume],
IMOCTPOEHUE CEUCHUN.

IleprieHAMKYIAPHOCTD IPSMOM U IUIOCKOCTH: IEPIIECHIAUKYIISIPHBIEC NPSIMbBIC B
IIPOCTPAHCTBE, NPSAMBIE MApPAUICIbHBIE W IEPIEHAUKYJSIPHBIE K IIIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOW M IUIOCKOCTH, TEOpeMa O NpsAMOU
IIEPIIEHAUKYIJISIPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
IleprieHIMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKU 110 IJIOCKOCTH, PACCTOSIHUE
OT HpsAMOM 10  IUIOCKOCTH, HpOeKuuss  (QUryppl  Ha  IUIOCKOCTb.
[leprieHIMKYISAPHOCTh  IUIOCKOCTEW: TPU3HAK  IEPHEHIUKYJSIPHOCTH — JBYX
IJIOCKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOU U IJIOCKOCTBIO, JBYTPAHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL
CBoiCcTBa IUIOCKMX YIJIOB MHOrorpasHoro yria. CBoWcTBa IUIOCKMX U
JIBYTPAaHHBIX YTJIOB TPEXTPAHHOrO yrja. TeopemMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOIO yIJIA.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, IpsiMasi U HaKJIOHHAs TPU3MBbI, OOKOBasl U MOJHAs TTOBEPXHOCTH MPU3MBI.
[Tapamienenurien, nOPSAMOYTOJBHBIA — NapajUlelENUNe]] ©W  €ro  CBOMCTBA.
Kparvaiimme myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiuepa.
[IpoctpancTtBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mnupamMuja,
npaBwibHas W yceu€éHHas nupamuiabl. CBoiicTBa péOep M OOKOBBIX TI'paHel
IPaBWIBHOW mnupamuibl. lIpaBHiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U



npaBWJIbHAs TNHUpaMKIa, MpaBUIbHAS TPEYroJibHasi MUpaMHAa W TPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBneHue o nNpaBUIBHBIX MHOTIOIPAHHHMKAX: OKTa’p,
JTOAECKAdIP U UKOCADIP.

Boluucnenue »JeMEHTOB MHOTOTpaHHUKOB: pEOpa, OMaroHalid, YIJIbL.
[Tnomane OOKOBOW TMOBEPXHOCTH U TIOJHOW TOBEPXHOCTH MPSMOM TMPU3MBI,
IUIOLAJh OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTH HPSIMOW MPU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MUpPaMUIbL,
TeopeMa O IUIOLAAN YCEYEHHON TMPaMU/IbI.

CumMeTpusi B NOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MOPABUIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPHS
napajuielienunesa, CUMMETPUS MPABWIbHBIX MPHU3M, CUMMETpPUS NPaBUIBHOU
MAPaMHU/IBIL.

BeKkTOpbI U KOOPpAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B HPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJICHHBIE U MPOTUBOIIOIOKHO
HalpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I€CTBUS ¢ BEKTOpaMU: CIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHUS BEKTOPOB. CBOMCTBAa YMHOKEHUSI BEKTOPA HA YHCIIO.
[TonsiTE KOMILIaHapHbIE BEKTOPBI. lIpu3HAK KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamnenenumnena. Teopema O pas3lIoKEHUHM BEKTOpA IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsAmoyrosnpHas cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel Bekrtopa. CBs3b MEXAy KOOPAMHATAMHU BEKTOpa U
KOOpJIMHATaMHA TOYEK. YTOJI MeEXIy BeKkropamu. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTb IPAKIAHCKON MO3UIIMKM 00YUYaIOIIEerocs: Kak akKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  OOIIecTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBIICHHM,
npoIeAyp TPakIaHCKOro oOImiecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TpakIaHCKOW WMJIEHTUYHOCTU, YBAKEHUS K
NPOILIOMY M HACTOSIEMY POCCUICKONW MAaTE€MaTHUKH, [IEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYE€CKOM IIKOJIbI,
UCIIOJB30BaHUE OSTUX JOCTHKEHUW B JAPYrUX HayKaX, TEXHOJIOTHsX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHMWE AYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, COPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO MOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOWUMBOTO OyayIIEro;

4) 3cTeTHYEeCKOE BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAash 3CTETUKY MaTEeMaTUYeCKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a/a4, PEUICHUH, pacCy ACHHUM, BOCIPUUMUYHUBOCTD
K MaTEMaTUYECKUM aCleKTaM pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCcIUTAHHE:

c(hOpMUPOBAHHOCTh yMEHHUS MPUMEHATh MaTeMaTUYECKHE 3HAHHUS B
MHTEpecax 310pOBOTO U 0€30MMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBBIO (3I0pOBOE INMHUTAHWE, COAJTAHCHUPOBAHHBIA PEKUM 3aHATUH WU
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JEATEILHOCTHIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHONW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeil mpodeccud U peaiu30BbIBATh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U



caMO00pa30BaHUI0 HA TMPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTH K AaKTHBHOMY
YYaCTHIO B PEIICHUHN NPAKTHYECKUX 3a/1a4 MaTEMaTHYECKON HAIPABIEHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIUTAHME:

c(OpPMHPOBAHHOCTh  DKOJIOTMUECKOW  KYJbTYpbl, TOHUMAaHUE BIUSHUS
COLIMAJIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLMAIBHOU
Cpelibl, 0CO3HAHUE I100ANTBHOr0 XapaKTepa KOJIOTHUYECKUX Mpo0sieM, OpUEHTaUs
HAa MPUMEHEHHE MATeMAaTHYeCKUX 3HAHWM JUIsl peuieHus 3agad B 00JacTu
OKpY’Kalollel Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLICHKM HX BO3MOXKHBIX
MIOCJICICTBUU [T OKPY2KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM W OOIIECTBEHHOM  NpPAaKTHKH, IOHUMAaHHE
MaTeMaTUYeCKOll HayKH Kak cQepbl UelIOBEYECKON MAeSITeIbHOCTH, JTaloB €&
pa3BUTHS W 3HAYMMOCTH JUISl DPa3BUTUS LUBUIM3ALMHU, OBJAJECHUE S3BIKOM
MaTeMaTUKH W MaTEMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM IIO3HAHMS MHpA,
TOTOBHOCTb OCYLIECTBJIATh IIPOCKTHYK) M HCCIIEIOBATEILCKYIO JEATEIBbHOCTD
VHJVMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHbIEC YUeOHbIE AelCTBUSA

Ba3oBble Jlornyeckue aeiicTBus:

BBISIBISITh U XapaKTE€pPU30BaTh CYIIECTBEHHBIE INMPU3HAKKM MATEMATUYECKHUX
O0OBEKTOB, TOHSATHH, OTHOIICHUH MEXAY TMOHATHUSIMH, (QOPMYJIHPOBATH
oTpezieNieHus IOHATUHN, YCTaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIIaCCU(UKALINY,
OCHOBaHMS JJ11 0000IIEHHS U CPABHEHMSI, KPUTEPUU TPOBOJIMMOIO aHAIM3a;

BOCIIpUHUMATh,  (popMylIupoBaTh U  NIPEOOpa3OBBIBATH  CYXKICHHS:
yTBEPAUTENIbHbBIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIOECHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUHU IS
BBISIBIICHUSI 3aKOHOMEPHOCTEN U TPOTHUBOPEUHIA;

JieNaTh BBIBOJBI C MCIOJB30BAHMEM 33aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WUHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, PUBOIUTEH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHus y4eOHOM 3amayd (CpaBHHUBATh HECKOJIBKO
BapUAHTOB  pEIlEHUsA, BbIOMpaTh HaumboJiee TMOAXOASMMA C  Yy4&ToM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabcKne 1eiicTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEIOBATEIbCKUI MHCTPYMEHT IMO3HAHUA,
(opMynHpoBaTh  BONPOCHI,  (PUKCHPYIOLIME  MPOTUBOpEYre,  MIpoodseMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (pOpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO IO3UIINI0, MHEHHE;

IPOBOJUTE CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEA0BAHNE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro 0ObeKTa, SBJICHMS, MTpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBICHUSAMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIUPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIOACHHUSA, HWCCIIENOBaHUS, OLEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TakKKe BbIIBUTATh
IPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nHpopmanueii:

BBISIBJISITh JeUIUTHl HHPOPMAIUH, JAaHHBIX, HECOOXOJUMBIX JIsl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1a4H;

BBIOMpPATh MH(POPMAIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIOB, aHAU3UPOBATH,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, TPEJCTABIATh €€ B PAa3IUYHBIX (opMax,
WTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaAEKHOCTD uH(popmMau o CaMOCTOSTENIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeCTBHS

Oo0menue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CY>KJICHUS B COOTBETCTBUH C YCIOBHSIMHU H
HeassMU  OOIIEHUs], SICHO, TOYHO, IPaMOTHO BBIPAXXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS IO XOAY PEIUICHUs 3aJauu,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ 0OCYXXJICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBaTh UJEU, HAIlCJICHHbIE Ha TOUCK
pelIeHusi, COMOCTABJISITh CBOU CYXKACHUS C CYXKICHUSIMHU JPYTUX YYaCTHHKOB
Jayajora, oOHapyXKMBaTh Pa3lIMuue U CXOJICTBO MO3WIIUHA, B KOPPEKTHOH (opme
(bopMyIIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEACTABIATh PE3YJIbTATHl PEIICHUS 3aJlau, SKCIEPUMEHTA, UCCIEOBAHUSI,
MPOEKTA, CAMOCTOSITEJIbHO BBIOMpPATh (OpMaT BBICTYIUICHUS € Y4E€TOM 3ajad
IIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHMBepPcaJbHbIEe YueOHbIe NeiiCcTBUSA
Camoopranuzanus:



COCTaBJISITh IJIaH, aJITOPUTM PELIECHUS 3aJauH, BHIOMPATh CIOCO0 PELIECHUS C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUIEHUH C YYETOM HOBOM MH(OpMaUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTE/VIEKT:

BJa/JeTh  HABbIKAMU  [O3HABATEJIbHOM  pediekcuu Kak  OCO3HaHHUSA
COBEPILAEMBIX JEUCTBUN M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
cnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJSL Mpolecca M pe3yjbTaTa pelieHus
MaTeMaTHYEeCKOH 3aJ1auM;

IPENBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUM 3a/a4H,
BHOCUTH KOPPEKTHUBBI B JIE€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HallJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJU U YCIOBUAM, OOBACHATH TPUUUHBI
JOCTHXKEHHSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JIEATEIBHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAs AeATEJIBbHOCTD:

NOHUMAaTh U HCIIOJIb30BATH IIPEUMYILNECTBA KOMAHJIHON M WHIWBUAYaIbHOU
paboOThl Mpu peleHHud Y4YeOHbIX 3a7ay, HNPUHUMATh 1€lb COBMECTHOM
NEeSATENbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pabOThI, pacmpeneisiTh
BUJbl paboOT, JOroBapuBaThbCs, OOCYXAAaTh IMpPOIECC U pe3ysibTaT padoThl,
0000111aTh MHEHHUS HECKOIBKHX JIIOIEH;

y4acTBOBaTh B I'PyHmHoBbIX (hopmax paboThl (0OCyx AeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» ¥ HHBIE), BBIIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMU 4WIEHAMHU KOMAaHbl, OLICHHBAaTh
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHHUKaMU B3aUMOJICUCTBHUS.

HNPEIMETHBIE PE3YJIbTATDI

K xonny 10 kiaacca 00y4aromuiics HayqYuTC:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU IOHSTHSIMH CTEPEOMETPHH TpHU
pEIICHNH 33]1a4 U TIPOBEJICHIH MaTeMaTHIECKIX PacCyKICHUH;

e TPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIICJICTBUSI U3 HUX TMPH PEIICHUU
TCOMETPUUYECKUX 33]1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACIIOJIOKCHHUE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C  yIJlamMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPIMOA U
TUTOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSMHU, CBI3aHHBIMH C MHOTOTpaHHUKAMH;



CBOOOJTHO pacmo3HaBaTh OCHOBHBIC BHUIbI MHOTOTPAHHUKOB (TMpH3Ma,
nupamuza, NpsMOYyTOIbHBINA Mapauienenunes, Kyo);

KIaCCU(UIIMPOBATh  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHHUS  JJiA
KJaccuukanuu;

CBOOOJIHO  ONEpUPOBATh  IMOHATHSIMH, CBSA3aHHBIMH C  CEUYCHHUEM
MHOTOTPaHHUKOB TJIOCKOCTHIO;

BBITIOTHSATH napajuieNbHOe, [IEHTPaIbHOE U OpPTOTOHAIILHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BBITIOJHITH W300pakeHus: Guryp
HAa IJIOCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAHHWKOB PAa3UYHBIMA METOJAMH, BBHITIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHUY;

BBIUMCIATh  ITUIOIIAAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (IIpHU3Ma,
MUpPaMKJIa), TEOMETPUUYECKHUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO ONEpUPOBATh MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LEHTD,
OCb M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCb M IUIOCKOCTb CHUMMETpPUHU
burypsr;

CBOOOJHO OMEpPUPOBATH MOHSATHIMH, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHSTH JIEUCTBUSI HAJl BEKTOPAMHU;

pemaTh 3aJadyd Ha JI0OKa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUH U
HAXO0XJICHUE TCOMETPHUECKUX BEIWYUH, MPUMEHSS W3BECTHBIE METOIBI
MpU PEIICHNH MAaTeMAaTHYECKHX 3aJ1ay MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’)KHOCTH;

OPUMEHSTh MPOCTEHIIME TMPOTrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh, MpPEOOpPa30OBbIBATH M HMHTEPIPETUPOBATH HHGOPMAIHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKaX;

NPUMEHSATh TMOJyYEeHHbIE 3HAHUS HAa IMPaKTUKE: CpaBHUBATH W
aHAIM3UPOBATh PEAJIbHBIC CUTYAllMH, MPUMEHSITh U3YYCHHbIC MOHSTHUS B
npolecce TIOMCKAa pEIIeHHs MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0JIeMbl, MOJETUPOBATh pEalbHbIE CUTyallMd Ha SI3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOCHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN M TEOpeM, ammapara ajreOpbl, peniarh MPaKTUYECKHUe 3aadd,
CBSI3aHHBIE C HAXOXKJACHUEM T'€OMETPUUECKUX BEINYNH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax Pa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
n/n NMPOrpamMmblI Bcero Kontponbire | Ipakrireckite o0pa3oBaTe/IbHbIE
padoTbI padoTsbI pecypenI

Baenenue B crepeoMeTprro 23 1

B3aumHoe pacnonoxeHue npsiMbIx B 6 1

MIPOCTPAHCTBE

[TapamienbHOCTh IPSIMBIX U TUIOCKOCTEH B g

MIPOCTPAHCTBE

Hepnequ/HEmepHOCTb MPSIMBIX U )5

IJIOCKOCTEHN B MPOCTPAHCTBE

VYl 1 paccTOSHUS 16 1

MHororpaHHuku 7 1

BekTops! B ipocTpaHcTBE 12

HOBTOPGHI/IC, 0000111eHUE ¥ CHCTEMATHU3ALIHS 5 |

3HAHUU
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102 5 0




HNOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTpoabHblie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3ydeHus

JIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypcbl

OcHOBHBIE TpaBUIIa U300PAKEHHS HA
PHUCYHKE IIJIOCKOCTH, MapajlIENbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

02.09.2024

[ToHsATHS cCTEepEOMETPUH: TOUKA, TIpsiMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBuIia U300paKCHHS HA PUCYHKE
TJIOCKOCTH, MapalieTbHBIX MPSMBIX
(OTpe3KOB), cepeIuHbI OTpPE3Ka

03.09.2024

[TonsTHA: MEepecekaromuecs MI0CKOCTH,
HepeceKaronmecs npsiMas v IIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

05.09.2024

[TonsTHS: Mepecekaromuecs MI0CKOCTH,
nepeceKaronuecs npsmMas v MiocKoCTh;
HOJYIIPOCTPAHCTBO

09.09.2024

MHororpaHHuKH, U300pakeHHe
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYULIECTBYIOIINUX OOBEKTOB

10.09.2024

MHororpaHHUKH, H300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0O0BEKTOB

12.09.2024

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE

16.09.2024




CJIICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEICTBUS U3 HUX

17.09.2024

AKCHOMBI CTEPEOMETPHUH U TIEPBHIC
crneacTBus U3 HUX. CriocoOsl 3a1aHus
MPSAMBIX U IJIOCKOCTEMN B MMPOCTPAHCTBE.
O003HaueHUs MPSAMBIX U TNIOCKOCTEH

19.09.2024

10

N300pakenue ceyeHuil nupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0paxenue nepecevdeHus
IIOJIyYEHHBIX III0CKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

23.09.2024

11

N300pakeHue ceyeHuil nupaMuisl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0paxenue nepecedeHus
IIOJIyYEHHBIX III0CKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

24.09.2024

12

N300pakenue ceyeHuil nupaMusl, Kyoa u
MIPU3MBIL, KOTOPBIE IPOXOIAT Uepe3 UX
pé6pa. M3o0paxenue nepecevyeHus
IIOJIyYEHHBIX III0CKOCTeN. PackpammBanue
ITOCTPOCHHBIX CEYEHUH Pa3HbIMM LIBETaMU

26.09.2024

13

N306paxkenue ceueHuil nupamubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEopa. M3o0pakeHne iepeceUcHHs
MOJIyYEHHBIX IIOCKOCTeH. PackpamiBanue
MIOCTPOCHHBIX CEUEHUH pa3HBIMU LIBETAMU

30.09.2024

14

Merton cnenoB i HOCTPOSHUS CEUECHUM

01.10.2024




15

MerToz cieoB I TOCTPOCHHS CEYCHUIHA.
CBoiicTBa nepecedeHuil MpsIMbIX U
IIJIOCKOCTEN

03.10.2024

16

Mertoa cieoB i IOCTPOSHUS CEUEHUM.
CBoiicTBa nepeceyeHuil MPSIMbIX U
IJIOCKOCTEM

07.10.2024

17

[TocTpoenue cedeHwuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUChH 111aroB
ITOCTPOCHHUS

08.10.2024

18

[TocTpoenue cedenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YE€PTEKEH U 3aIIUChH 111aroB
IIOCTPOCHHUS

10.10.2024

19

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YepTEKeH U 3aIUCh I11aroB
MIOCTPOCHHUS

14.10.2024

20

[TocTpoenue ceuenuii B mupamMuie, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX YePTEKeH U 3aIUCh I11aroB
MTOCTPOCHHUS

15.10.2024

21

[ToBTOpenue mianumerpun: Teopema o
MIPOMOPLUUOHANIBHBIX OoTpe3kax. [logolue
TPEYrOJIbHUKOB

17.10.2024

22

[ToBTOpenue mnanumerpuun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX YepTexax. Mctopust pa3BuTHs
TJIAHUMETPUHU U CTEPEOMETPUU

21.10.2024




23

KonTtponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

22.10.2024

24

B3aumHoe pacnoniokeHue NpsiMbIX B
npocTtpancTBe. CKpenBaronmecs
npsimbie. [Ipru3Haku ckperuBaonmxcs
npsiMbixX. [lapaienbHpie TpsiMbie B
IIPOCTPAHCTBE

24.10.2024

25

Teopema 0 CylecTBOBaHUM U
€MHCTBEHHOCTH IPSIMOI MapasuieIbHON
JAHHOU MPSIMOM, TPOXOSILIEN YEPE3 TOUKY
MPOCTPAHCTBA U HE JIekKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepeceyeHun
MapajieNbHbIX MPSMBIX INIOCKOCTBIO

05.11.2024

26

[TapamienbHOCTB Tpex npsAMbIX. Teopema o
TpEX mapajuleNbHbIX NpAMbIX. Teopema o
CKPEIMBAIOIINXCS IPSIMBIX

07.11.2024

27

[TapannenbHOE MPOSKTUPOBAHMUE.
OCHOBHBIE CBOMCTBA MapalICIBHOTO
MPOEKTHPOBaHuUs. M300paXkeHne pa3HbIX
¢buryp B mapasiensHON TPOESKIUN

11.11.2024

28

[enTpanbHas npoekuus. Yromi ¢
COHANpPaBJICHHBIMU CTOPOHAMH. YTOI
MEXy MPSIMBIMH

12.11.2024

29

3agayy Ha TOKA3aTEILCTBO U
HCCIEI0BAaHNE, CBI3aHHEIE C
PacoI0KEHUEM TPSMBIX B TPOCTPAHCTBE

14.11.2024

30

[TonsTHs: MapanienbHOCTh NPSMOI U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaijIeIbHOCTH MPSIMOM U IJIOCKOCTH.

18.11.2024




CBoiicTBa NapaJIeIbHOCTH NPSIMOU U
IUIOCKOCTH

31

I'eomeTpuueckue 3aaun Ha BEIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
HapajIeIbHOCTBIO MPSAMBIX M IIOCKOCTEH B
MIPOCTPAHCTBE

19.11.2024

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO MPSIMYIO HA YEPTEKE U
MapajyIeIbHOrO0 JpyTron npsamoil. Pacuér
OTHOLIEHUH

21.11.2024

33

[TapamnenbHas mpoeKKs, IPUMEHEHUE IS
MIOCTPOCHHS CeUeHUi KyOa u
napannenenumnena. CpoiicTBa
napasuiesienuIe/1a U Ipu3Mbl

25.11.2024

34

[TapannensHele iockocty. [IpusHaku
[apajuleIbHOCTHU JIBYX IUIOCKOCTEN

26.11.2024

35

Teopema 0 mapaninenbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH, IPOXOAAIIEH
yepes TOUKY, He MPUHAJICKAILYIO TaHHON
MJOCKOCTH U CIICICTBUS U3 HEE

28.11.2024

36

CBolicTBa napamieabHbIX INIOCKOCTEN: O
[apaJJICIBHOCTH MPSIMBIX MIEPECECUCHUS
[P [IEPECEYECHNHN IBYX NapaJUIEIbHBIX
IIJIOCKOCTEMN TPEThen

02.12.2024

37

CBoiicTBa mapanieNnbHbIX IIOCKOCTEN: 00
OTpe3Kax NapauleIbHbIX NPSAMBIX,
3aKJIIOYEHHBIX MEXKAY MapalieIbHbIMU
IUIOCKOCTSIMU; O MEPECEUEHUH MPSMOi ¢
JBYMsI ApaJIENbHBIMU IJIOCKOCTSAMHU

03.12.2024




38

[ToBTOpenue: Teopema [ludaropa Ha
IUIOCKOCTH

05.12.2024

39

HOBTOpeHI/IeZ TPUTOHOMCTPUSA
MpAMOYTOJIbHOT'O TPCYT'OJIbHHUKA

09.12.2024

40

CaoiicTBa Ky0a ¥ MPSIMOYTOIBLHOTO
napaJuiesienuneaa

10.12.2024

41

Brruncnenue numH OTpe3KoB B KyOe u
MPSIMOYTOJIBHOM Hapajuiesenune e

12.12.2024

42

[leprieHAMKYISAPHOCTD MPAMOUN U
mockocTH. [Ipru3nak
NEPIEHIUKYIISIPHOCTH MIPAMOH U
IJIOCKOCTH

16.12.2024

43

[lepieHAMKYISAPHOCTD MPAMOUN U
mockocTH. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IPSIMOH U
IJIOCKOCTH

17.12.2024

44

Teopema o cyniecTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAIIEH
yepes TOUKY NMPOCTPAHCTBA U
MEPIEHANKYISIPHON K TUIOCKOCTH

19.12.2024

45

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MpsAMbIC B MHOT'OI'paHHHUKax

23.12.2024

46

[ImoCKOCTH M NEPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

24.12.2024

47

[leprienAuKyIAp ¥ HAKIOHHAS.
[TocTpoeHue neprneHAnKyIsgpa U3 TOUKU Ha
IPSAMYIO

26.12.2024




[lepneHauKyIsp 1 HAKIOHHASL.

48 [TocTpoenue neprneHaUKyIsIpa U3 TOUKH HA 28.12.2024
MPSIMYIO

49 Teopema o0 TpEX MepnEeHANKYISIPAX 09.01.2025
(mpsimast u oOpaTHast)

50 Teopema o TpEX NEPNEHAUKYJIIAPAX 13.01.2025
(mpsimast u oOpaTHast)

51 VYron Mexay CKpeluBatoIUMUCS 14.01.2025
MPSIMBIMU
[Touck nepreHIuKyISIPHBIX MPSMBIX C

52 MTOMOIIIBIO vnepneH)men;IpHHx 16.01.2025
MJIOCKOCTEMN

53 OpTorosaibHOE MPOEKTUPOBAHUE 20.01.2025
[Toctpoenue ceuenuii Kyoa, IpU3MBI,

54 MIPaBUIIbHOMN HpraMI/II[LI C TIOMOILBIO 21.01.2025
OpPTOTOHAJILHOMN MPOEKIIUU
[Toctpoenue ceuenuii Kyda, MpU3MBlI,

55 MPaBUIbHOMN m:IpaMHz[H C IIOMOIILIO 23.01.2025
OpPTOTOHAJILHOM MPOEKIIUU
CummMeTpus B IPOCTPAHCTBE

56 OTHOCI/ITGJ'{I':HO mrockocTH. ITnockoctu 27.01.2025
CUMMETPHUI B MHOTOT'PaHHUKAX

57 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U 28.01.2025
MIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU

58 HpaBHnLHLVIe MHOTOTpaHHUKH. Pacuér 30.01.2025
PacCTOSTHUN OT TOYKH J0 MIIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér 03.02.2025




paCCTOSIHI/Iﬁ OT TOYKH JO IIJIOCKOCTHU

60

CriocoObI OMYCTUTh MEPIIECHAUKYJIISPHI:
CUMMETpHUS, CABUT TOUYKH I10
napajieabHON MPSAMOM

04.02.2025

61

CnBur no HenapasuieJIbHON NpsIMOH,
U3MEHEHUE PACCTOSHUM

06.02.2025

62

Konrponsnas padora "B3aumnoe
pacroioKeHue NMpsIMbIX U TIOCKOCTEH B
npoctpaHcTse"

10.02.2025

63

[ToBTOpEHME: Yroy MeXay NPSIMBIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

11.02.2025

64

[ToBTOpEHME: Yyroy MeXIy
CKpCIIUBAIOIIUMUCSA ITPAMBIMU B
IIPOCTPAHCTBE

13.02.2025

65

FGOMeTpI/ILICCKI/IC MCTOABI BBIYMCIICHUA
yria MEXAy NMpAMbIMU B MHOT'OI'paHHUKax

17.02.2025

66

JIByrpansblii yroja. CBOMCTBO JIMHEWHBIX
YIJIOB JBYI'PAHHOIO yIjla

18.02.2025

67

[lepnenaukynspHsie maockocTH. CBONCTBA
B3aMMHO MEPIEHIUKYISPHBIX TUIOCKOCTEH

20.02.2025

68

[Ipu3Hak nepnesaANKyISIPHOCTH
IJIOCKOCTEM; TEOpEMa O MPSIMOU
IIEPECEUEHUS IBYX INIOCKOCTEN
NEPIEHAUKYISIPHBIX TPETHEH MI0CKOCTH

24.02.2025

69

[IpstMoyroIbHBIN Napasiesenunesn; Kyo;
MU3MEPEHUS, CBOMCTBA IPSIMOYTOJIBHOT'O

25.02.2025




napajuiejacnuicaa

70

Teopema o quaroHanu IpPsIMOYrOJILHOTO
napajuIesIENUIE A U CIEICTBUE U3 HEE

27.02.2025

71

CTepeOMeTpI/I‘leCKI/Ie U IIPUKJIAJIHBIC
3aa4u, CBA3aHHBIC CO B3aUMHBIM
PACIOJIOKCHUEM IIPAMBIX U INIOCKOCTHU

03.03.2025

72

HOBTOpeHI/ICZ CKPCHIMBAIOIIHUECA ITPSAMBIC,
mapajiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'paHHUKaX

04.03.2025

73

[Tapa mapansenbHbIX IVIOCKOCTEHN Ha
CKPELIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE
MEX/1y CKPEIINBAIOIIUMUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

06.03.2025

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOM 70 MIIOCKOCTH

10.03.2025

75

Brrunciienue paccTosHUN MEXKTY
CKPEIIMBAIOIIMMUCS TPSMBIMU C ITOMOILBIO
MEePIEHANKYIISPHON MIIOCKOCTH

11.03.2025

76

TpéxrpaHHbIil yroi, HEpaBEHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yTJIa

13.03.2025

77

DneMeHTHI ChepUIEeCKO TeOMETPHH:
reoie3MuecKue JTMHUN Ha 3emiie

17.03.2025

78

Konrponbnas padota "Yrisl u
pacctostHus"

18.03.2025

79

Cucrematu3zanus 3HaHuN "MHOTOTpaHHUK
U €r0 DJIE€MEHTHI"

20.03.2025




[Tnpamua. Bunel nupamun. [IpaBuneHas

80 31.03.2025
nupamua

21 [Tpusma. [IpsiMast ¥ HaKJIOHHASI TPU3MBL. 01.04.2025
[IpaBunbHas mpusma

22 [Ipamoit napamnenenune, 03.04.2025
IPSIMOYTOJIbHBIN Mapasuiesenunes, Kyo

23 Brinykibsie MHOTOrpaHHukH. Teopema 07.04.2025
Ditnepa
Brinykibsie MHOTOrpaHHuKU. Teopema

84 Oiinepa. [IpaBunbHBIE U TOTYTIPaBUIIbHbBIE 08.04.2025
MHOT'OTpaHHUKH

85 KontponbHas paboTa "MHororpaHHuku" 10.04.2025

26 [TonsiTve BEKTOpa Ha IJIOCKOCTH U B 14.04.2025
IIPOCTPAHCTBE

87 CymMmma BEKTOpOB 15.04.2025

88 Pa3HocTh BEKTOPOB 17.04.2025

89 [IpaBumno mapamienenurnena 21.04.2025

90 YMHOXEeHHE BEKTOpa Ha YUCIIO 22.04.2025
PasnoxxeHne BekTopa 1o 0asucy Tpéx

91 BEKTOPOB, HE JICKAILTUX B OJTHOMN 24.04.2025
IJIOCKOCTH

92 CkansgapHoe NMpou3BeJICHHE 28.04.2025

93 Brluucnenue yria Mexy BEKTOpaMu B 29.04.2025

IIPOCTPAHCTBE




05.05.2025

94 [Ipocreitmme 3aga4u ¢ BEKTOpAMHU 1

95 IIpocTeiimue 3a1a4u ¢ BEKTOPaMH 1 06.05.2025
96 IIpocTeiimue 3a1auk ¢ BEKTOPaMH 1 12.05.2025
97 IIpocTeiimnue 3a1auu ¢ BEKTOPaMH 1 13.05.2025
98 O600IIeHNe U CHCTeMAaTH3aIlUs 3HAHHI 1 15.05.2025
99 OGO0IIeHNe U CHCTEMATH3aIUs 3HAHHIT 1 19.05.2025
100 HToroBast KOHTpOJIbHAs paboTa 1 20.05.2025
101 O06o001IeHrEe U CUCTEMATH3aLMs 3HAHUI 1 22.05.2025
102 O06o00meHre U cHCTeMaTH3alKs 3HaAHUH 1 26.05.2025

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






