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HOACHUTEJIBHASA 3AIIMCKA

I'eomeTrpust sBhsieTcs OogHUMM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHErO
oO1mrero oopa3oBaHusi, TaKk Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUEHUS TUCUUTIIIUH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH W NPEAMETOB T'YMAaHUTAPHOIO LIMKJIA.
[TockonmpKy  Jormueckoe  MbIIUICHHE,  (GOpMHpYEeMOe TNpPU  W3YYEHUH
00y4YaroMMUCS TOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0Ka3aTeIbCTBE TEOPEM U
MIOCTPOCHHUM LIETIOYKHU JOTMYECKUX YTBEPKIACHUW NPU PELICHUH I'€OMETPUUYECKHUX
3a7a4, YMEHHME BBIJBUTaTh M OIPOBEPrarb THUIOTE3bBl HEMNOCPEICTBEHHO
VCIIOJIb3YIOTCSL TP PELICHUU 337a4 €CTECTBEHHO-HAYYHOTO LHKJIA, B YaCTHOCTHU
bu3nYecKux 3a1ad.

[lens ocBoeHUs mporpaMMbl yueOHoro kypcea «['eomerpus» Ha yriay0inéHHOM
YPOBHE — pa3BUTHUE WHIWBHIYAJIbHBIX CIOCOOHOCTEH OOyYaromuxcs Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  4yepe3  OOecredyeHHe  BO3MOXXKHOCTH  NPHUOOpETeHHs |
UCIIONIb30BaHusl Oojee TiayOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUHU, B HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOodheCCHOHATBFHOTO
o0pa3oBaHus, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuoputeTHBRIMU 3ajja4yaMy Kypca TE€OMETPUH Ha YriayOJEéHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCS:

paclIMpeHue NPEACTABICHUS O T€OMETPUH KAK YaCTH MUPOBOM KYJIBTYpPbI U
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPY>KAIOITUM MUPOM;

dbopMupoBaHuEe TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEHIIUX MATEMATHYECKUX MOJENIAX, IO3BOJISIOIIMX OMNUCHIBATE U H3y4aThb
pa3HbIE SABJICHHS OKPYXKAIOIIETO MUPA, 3HAHUE MOHATUHHOIO aIapara 1o pasjaeny
«CtepeoMeTpus» yueOHOr0 Kypca r€OMETpUH;

dbopMupoBaHUE  YMEHMS  BIIAJIETh OCHOBHBIMM  IOHATHSIMHU O
POCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE WX TPUMEHSTh, YMEHHUS OKa3bIBaTh TEOPEMBI M HAXOIWTH
HECTaHJIapTHbIE CIIOCOOBI pelIeHuUs 3a/1aY;

dbopMUpoBaHUE YMEHHMs PAClO3HABATH HA YEpPTEkKaX, MOJIETSAX U B PEAIbHOM
MHUpPE€ MHOTOIPAaHHMKH W Te€jla BpAUICHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKHUE
MOJIEIIH;

dbopMupoBaHrEe MOHMMAHUS BO3MOXXHOCTH AKCHMOMATHYECKOI'O IMOCTPOCHUS
MaTEeMaTUYECKUX TeOopui, (popMuUpOBaHHE MOHUMAHHUS POJIU AKCHOMATHKHU TPH
IIPOBEJICHUU PACCYKICHUU;

dbopMupoBaHrUe yMEHHs BJIaJeTh METOJAaMU JOKA3aTEIbCTB U aJIrOPUTMOB
pelIeHUs], YMEHUSI UX NPUMEHSTh, MPOBOAUTH JOKA3aTEIIbHBIE PACCYKICHUS B
XOJI€ PELIEHUS CTEPEOMETPUUECKUX 3a7a4 U 3a1a4 C IPAKTUYECKUM COJIEPIKAHUEM,
dbopMupoBaHue TPEACTABICHUS O HEOOXOIWMOCTH  JOKA3aTelbCTB  TIPH



00OCHOBaHMUHY MaTEeMAaTHYECKUX YTBEP)KICHUI U PO aKCHOMATUKHU B MIPOBEJICHUU
JENYKTUBHBIX PacCy>KICHUH;

pa3BUTHE M COBEPLICHCTBOBAaHUE MHTEUIEKTYaJbHBIX W  TBOPYECKHUX
CocoOHOCTEM 00y4YaroIMXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEJ0BATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHS pPAaclO3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
UHTEPIIPETALNU OTYyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATENFHBIMH JTHHUSIMH y4eOHOTo Kypca «I'eoMmeTpus» B
10-11 «knaccax sBuswoTcs:  «lIpsiMble W TMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIEBAaHTHBIMM T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOY4YeHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
(opMHUpOBaHME JIOTMYECKMX YMEHHMI  pacnpelnensiercs He TOJNBKO 110
CoJlep KaTeNIbHbIM JIMHUSM, HO U 10 Togam o0yudenus. Coaepkanue oopa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMbl, paclpeneiaéHHbIM IO TofaM OOYy4YeHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamiajuch  HEOJHOKpaTHO. JTO TMO3BOJIIET  OPraHU30BaTh  OBJAJECHUE
r€OMETPUUYECKUMHU TMOHATUAMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUIN 00ydYalolUXCsl, paCIIUPsIs U yrayOuiss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3y4eHHE T€OMETPHUH KaK COCTaBJsitollel yueOHoro nmpeamera «MareMaTukay;

MOJITOTOBUTh OOYYAIOIIUXCS K TMPOAODKCHUIO H3YYEHUSI MATEMaTHKH C
yaéToM BbIOOpa Oymymielr mpodeccuu, oOecrieunBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEéHHOM YpOBHE
orBoautcs B 10 kinacce — 102 yvaca (3 yaca B HeZIeN0).



COILEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, nmpsAmas, IUIOCKOCT,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpeumuBaromuecss mnpsmble. [Ipu3Haku CKpemyBarOmUXCs
npsaMbIX. [lapamienbHOCT IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MapaJuIeIbHbIe
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD MTPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHBIE CBOWICTBa MapajuICNIbHOIO MpoeKTUpoBaHus. W3o0paxeHue
¢Guryp B nmapauieabHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (QUTYpbl Ha IUIOCKOCTH: TeTpa’Ap, Napaulelenurie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: NMEPIEHINUKYJISPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHANKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHME.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JIBYX
m1ockocter. TeopeMa 0 TpEX MepIeHAUKYIIsIpax.

Yriael B IPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, NpsMas 1 HaKJIOHHAsl IpHU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[MTapannenenurien, NOpsIMOYTOJbHBIA  IMAPAUIENENNNET U  €r0  CBOMCTBA.
Kparuvailine mnyTM Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamuma: n-yrompHas nupamuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBWIbHOW NHUpamuzbl. [IpaBuibHBIE MHOTNOTpaHHUKH: IpaBUJIbHAS IpU3Ma U



NpaBUJbHAS TNUpPaMUA, TNPAaBWIbHAS TPEYTrOJbHAsI NUpaMulia W TPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBWIBHBIX MHOTOTPaHHUKAaX: OKTadp,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW MMOBEPXHOCTH U IOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI,
IUIONIA/Ib OCHOBaHWi, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUS B IPaBWIBHOM MHOIOTPAHHUKE: CUMMETPHS
napajuleNIelnNea, CUMMETPHs IPABWIBHBIX IPU3M, CUMMETPUS NPABUIBLHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOXKHO
HaIIPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOPAMU: CI0KEHUE
Y BBIYUTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIaHapHBIM  BeKTopaM. lIpsmoyronpHas  cucremMa  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOI Mexay BekTopamu. CKaasipHOE NPOU3BENCHUE
BEKTOPOB.

a Diinepa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINH 00YUYAOMIET0Cs KaK aKTUBHOT'O U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLUUAJIBbHBIMA HHCTUTYTAMU B COOTBETCTBUH C WX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTHX JOCTIKEHUNM B JIPYrUX HayKaxX, TEXHOJOTusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUSA, dTHUYECKOrO IMOBEJICHHS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTMI)KCHUM HAYKH U JEITEIbHOCTBIO YYEHOIO, OCO3HAHHUE
JMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYUBOIO OYYIIIErO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a1ad, PEIICHUH, pacCyXIECHUH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh yYMEHUS TMPUMEHSATH MAaTeMAaTHYeCKUE 3HAHUA B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryispHas ¢usnueckass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JESATENILHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MTPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymeir mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MAaTEMaTHMYeCKMX 3HAaHWWA IS pElIeHWs 3aaad B 00JacTu
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICICTBUM VISl OKPYIKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAYKH U  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMAaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIATh MPOEKTHYID M HCCIEN0BATEIbCKYIO AEATEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHONICHWHA MEXKAY TOHATHIMH, (POpMyIUpOBaThH
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(pUKaIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh H  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC i OTPHUIIATEIIbHBIC, CIMHUYHBIE, YACTHBIC M OOIIHE, YCIOBHEIC;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C HWCIOJIL30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JIOKA3aTEeIbCTBA MATEMATUIECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHS U BBIBOIBI;

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA WHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro o0beKTa, sIBICHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAaHMS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHHIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpOIECCa, a TaKkKe BbIJABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUMTHI UH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJI pEUICHUS 3a]1a4u;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMu OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMy PELICHUs 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHns, COIOCTABJIAITh CBOU CYXICHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
auanora, oOHapyKMBaTh Pa3MuM€ M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IOPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (popMaTr BBICTYIUIEHUS € YYETOM 3aaay
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCMH KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJIETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaAWJCHHBIX OIMMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBUIYaJIbHOU
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJIbKUX JTIOICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIIOIHATH CBOIO 4YacTh pabOTHl |
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
KaueCTBO CBOETO BKJaja B OOMIMK MPOMYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUU TIPU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSTH AKCHOMBI CTEPECOMETPUU U CJCACTBUS U3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO ONEpPUPOBATh TMOHATHSMU, CBS3AHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXYy MPSMBIMU B MPOCTPAHCTBE, MEXKIY NPSIMOA H
IUIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSTUAMHU, CBSI3aHHBIMU C MHOTOT'PAaHHUKAMU;



CBOOOZHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTI'OIPAHHUKOB (IpU3Ma,
nUpaMuja, NpsMOYTOJIbHBIN Napajuiesenunen, Kyo);

KJIaCCUPUIMPOBaTH ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHMS  JJId
KJIacCU(pUKAIUK;

CBOOOJHO  OMepupoBaTh MOHATHUAMH, CBS3AHHBIMHM C  CEUYEHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (UTYp HA IMIIOCKOCTh, BBIIIOIHATH M300pakeHUus (puryp
Ha TUIOCKOCTH;

CTPOUTH CE€YEHUS] MHOTOI'DAHHHMKOB Pa3jJW4YHBIMA METOAAMH, BBIIOJIHSATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  IOBEPXHOCTEM  MHOIOIPaHHUKOB  (TIpu3Ma,
NUpaMuJa), FEOMETPUUYECKUX TEJ C IPUMEHEHHEM (pOpMyIT;

CBOOOZHO OIEPUPOBATH MOHATHSIMU: CHMMETPUSA B IPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

CBOOOJIHO OIEpPUPOBaTh MOHATHUSMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

BBINIOJIHATD JIEHCTBUS HAJl BEKTOPaAMU;

pemiarb 3aJadd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLICHHH U
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NMPHUMEHSS WU3BECTHBIE METO[BI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CJI0KHOCTH;

IPUMEHATh NPOCTEHIIME MPOTPAMMHBIE CpPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHX 3a]1a4;
U3BJIEKaTh, MNPEOOpa3OBbIBATh M HWHTEPIPETUPOBATH HH(OpPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPeACTABICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHATh [OJIYYEHHbIE 3HAHUS Ha TNPAKTUKE: CpPaBHUBAaTh U
aHAJIM3UPOBATH pPEaJbHBbIE CUTYAIIMH, MPUMEHATh H3YYECHHbIE MOHSITHUS B
npolecce IOMCKa PEUIeHMs MaTeMaTH4ecKu  c(OopMyIMpOoBaHHOU
npoOJieMbl, MOJIENMPOBATh pEalIbHbIE CUTYallUd Ha SA3BIKE TI'€OMETPHUHU,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUN WU TEOpeM, ammapaTta aareOpbl, pelarh MPaKTUYECKHe 3a]ayM,
CBSI3aHHBIC C HAXOXKJEHUEM I'€OMETPUYECKUX BEINYHH;

UMETh MpEeACTaBlieHUsT 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTesibHbIE
padoThbI padoTsbI pecypenI

BBenenue B ctepeoMeTpuio 23 1 0

B3anMHoe pacronokeHue NpsMbIX B 6 1 0

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3 0 0

IIPOCTPAHCTBE

HepneHz[mimepHocn, MPSIMBIX U o5 0 0

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ paccTOSTHUS 16 0

MHororpaHHUKH 7 0

BekTopsl B mpocTpaHCcTBE 12 0

HOBTOPGHI/IC, 0000I11IeHrE U CUCTEMATH3ALHS 5 5 0

3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KoHTpoanHbIe
Bcero P
padoTbI

IIpakTH4eckune
padoThbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TpaBUIIa U300PAKEHHS HA
PHUCYHKE IIJIOCKOCTH, NapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

04.09.2023

[lonsTHS cTepeoMeTpHUN: TOUKA, TIpsIMas,
IJIOCKOCTB U PACCTOSHHUE.

06.09.2023

[lonsiTusA: nepecekaromecs MIOCKOCTH,
nepeceKaromnyecs npsmas 1 miocKoCTh;
MOJIYTIPOCTPAHCTBO

06.09.2023

IoHsaTHA: nepecekaroluecs MI0CKOCTH,
nepeceKaronyecs npsmas v miIocKoCTh;
MOJTYIIPOCTPAHCTBO

11.09.2023

MHororpaHHuKH, H300pakeHNe
MIPOCTEHIINX TPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIMUX 00HEKTOB

13.09.2023

MHuororpaHHuKH, H300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYILIECTBYIOIUX O0BEKTOB

13.09.2023

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIIEACTBUS U3 HUX

18.09.2023

AXCHUOMEI CTCPCOMCTPHUH U IICPBLIC
CJIICACTBHA U3 HUX

20.09.2023




Crioco0b! 3a1aHus NIPSIMBIX U IUNIOCKOCTEH
B nipocTpancTBe. O603HaUEHUS IPAMBIX U
IIJIOCKOCTEMN

20.09.2023

10

N3o0paxkeHne ceueHus: MUpaMuIbl,
KOTOPOE MPOXOAUT uepes e€ peopa.

25.09.2023

11

N3o6pakeHune ceueHuii kyda , KOTopoe
MIPOXOAUT uepes3 ero peopa.

27.09.2023

12

N300pakeHue ceueHus PU3MbI, KOTOPOE
MPOXOJIAT uepes e€ peodpa.

27.09.2023

13

N3o0pakeHue ceueHuit mupamMuibl, Kyda u

MIPU3MBI, KOTOPBIE IPOXOJIAT YEPE3 UX
p€bpa. N3o0paxkeHue nepeceueHus
MOJTYYCHHBIX TIOCKOCTEH.

02.10.2023

14

MeTton ciaenoB At MOCTPOCHUA CedeHMI

04.10.2023

15

Meropn ciie0B I IOCTPOCHUS CEUEHUM.
CaolicTBa niepecedeHn MPSIMBIX U
IJIOCKOCTEHN

04.10.2023

16

MerTopa ciemoB I TOCTPOCHHS CEYCHUH.
CaoiicTBa nepecedeHui MpsIMbIX U
IIJIOCKOCTEMN

09.10.2023

17

[MocTpoenue cedenuii B mupamujie, Kyoe
1o TpéM TOYKaM Ha pEOpax.

11.10.2023

18

[TocTpoenue ceuenunii B mupamue, Kyoe
1o TpéM TOYKaM Ha pEOpax.

11.10.2023

19

[MocTpoenue cedenuii B mupamue, Kyoe
1o TpémM ToukaM Ha p&bpax. Cozmanue
BBIHOCHBIX qepTemeﬁ U 3aIIMCh 1aroB

16.10.2023




IIOCTPOCHUA

20

[TocTpoenue ceuenunii B mupamue, Kyoe
o Tpém Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YepPTEKEH U 3aIiCh IIaroB
MOCTPOCHHUS

18.10.2023

21

[ToBTOpenue mianumerpun: Teopema o
MIPONOPLUOHANIbHBIX oTpe3kax. [TogoOue
TPEYroJIbHUKOB

18.10.2023

22

[ToBTOpenue mnanumerpuu: Teopema
Memnemnag. PacueTsl B ceueHUIX Ha
BBIHOCHBIX qepTemaX.

23.10.2023

23

Konrtponbnas padora "AKCHOMBI
crepeomeTpun. Ceuenus"

25.10.2023

24

B3aumHoOe pacnonoxeHue npsiMelx B
npoctpanctse. [Ipu3Hak
CKpCIIMBAOIHNXCA IPAMBIX.

25.10.2023

25

Teopema o0 IpsAMON, NapajlIEIbHON
JTAaHHOU MPSIMOM, TPOXOAILEH Yepes
TOUYKY IIPOCTPAHCTBA U HE JICKAICH Ha
JIAHHOM IpsiMOii. JIeMMa 0 niepecedeHnn
MapaJlIeNIbHBIX IPSIMBIX.

28.10.2023

26

[TapannensHOCTh TpeX NpAMbIX. Teopema
0 MapaJlyIeNbHBIX MpsIMBIX. Teopema o
CKPEIIHUBAIOIINXCS TPAMBIX

08.11.2023

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHoBHbIE CBOICTBa , H300pakeHHE
pasHbIX (GUTYp B MapaiebHON MPOCKIIUU

08.11.2023

28

LlenTpanbHas npoekius. Yo ¢




COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII
MEXKIy MPSMBIMU

13.11.2023

29

3amaun Ha JOKA3aTEIHLCTBO U
HCCIEI0BaHNE, CBI3aHHBIE C
PacIoIoKEHUEM IPSIMBIX B IPOCTPAHCTBE

15.11.2023

30

[TapannenbHOCTh NMPSAMOI U TIIOCKOCTH B
npoctpanctse. [IpusHak napamiensHoOCTH
IIPSIMOM U TUIOCKOCTH.

15.11.2023

31

I'eomeTrpuueckue 3aaun Ha BEIYUCIICHHAE
U JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapaiIeIbHOCThIO MPSMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE

20.11.2023

32

[TocTpoeHue ceueHust, MPOXOISIIETO YEPES
JAHHYIO TIPSIMYIO Ha YepTEkKE U
MapaJJIEIBHOrO IPYror npsmoi. Pacuér
OTHOILICHUI

22.11.2023

33

34

[TapannensHas npoekuus. CBoicTBa
HapajjIesICUIeaa U IPU3MBI

[TapannenpHble ockocth. [Ipu3naku
MapaJijIeIbHOCTH IBYX IUIOCKOCTEH

22.11.2023

27.11.2023

35

TeopeMa 0 mapasuieIbHOCTH TUIOCKOCTH,
MPOXOAAIIEH Yepe3 TOUKY, He
MIPUHAJIEKALLYIO JTAHHOU IJIOCKOCTH U
CIEICTBUS U3 HEE

29.11.2023

36

CaolicTBa napasuieabHbIX IIIOCKOCTEN: O
MapaJIJIEIbHOCTH MPSIMBIX TIEPECEUECHMUS
IIPU NEPECeUEHUN JBYX NMapajuleIbHbIX
IJIOCKOCTEHN TpeThen

29.11.2023




37

CBoiicTBa mapaJlIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax mapalieTbHBIX TPSIMBIX,
3aKITI0OUYEHHBIX MEXKTY MapalieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUECHUHU MIPSIMOM C
JBYMsI MTapajlIeIbHBIMU TUIOCKOCTSMU

04.12.2023

38

[ToBTopenue: Teopema Iudaropa va
IJIOCKOCTH

06.12.2023

39

IloBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

06.12.2023

40

CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napaJuienenumneaa

11.12.2023

41

Beruucnenue IMH OTPE3KOB B KyOe U
MIPSIMOYT'OJIBHOM IapajulelIeIuIe e

13.12.2023

42

[leprieHAMKYASAPHOCTD MPAMOI U
mrockocTH. [Ipu3nHak
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

13.12.2023

43

[leprieHAMKYASAPHOCTD MPAMOI U
miockocTH. [Ipusnak
MEePIEHIUKYISIPHOCTH TIPSIMOM 1
MJIOCKOCTH

18.12.2023

44

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIEH
4yepe3 TOUKY IMPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K IJIOCKOCTH

20.12.2023

45

IInockoctu u NEPpUCHAUKYIISIPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAX

20.12.2023

46

[InockocTH 1 epreHANKYISIpPHBIE UM




IIpsAMBIC B MHOT'OT'paHHHUKaX

25.12.2023

47

[lepnenauKkymnsp U HaKJIOHHAs.
[locTpoeHune nepneHauKynspa U3 TOUKU

Ha MPSAMYIO

27.12.2023

48

[lepnieHquKyIAp U HAKJIOHHAS.
[TocTpoeHne nepneHaUKyIsIpa U3 TOUKU

Ha [PSAMYIO

27.12.2023

49

Teopema o Tpéx mepreHAnKyIsIpax
(mpsimast u oOpaTHast)

10.01.2024

50

Teopema o Tpéx nepneHaAnKyIsIpax
(npsimast u oOpaTHast)

10.01.2024

o1

YTroi Mexay CKpelUBaOIMMUCS
HPSIMBIMU

15.01.2024

52

[Tonck neprneHINKYISPHBIX MPAMBIX C
IIOMOILBIO ITEPIEHAUKYIISIPHBIX
IJIOCKOCTEN

17.01.2024

53

OproroHanbHOE IPOEKTUPOBAHHE

17.01.2024

54

[loctpoenue ceuenuii kyda, mpU3MBblL,
MIPaBUJILHOM MUPAMUBI C ITIOMOIIBIO
OpPTOTOHAJILHOU ITPOEKIIUU

22.01.2024

55

[TocTpoenue ceuenunii Kyoa, MPU3MBI,
MPaBWJIbHOM MUPaAMUbI C TIOMOILBIO
OPTOTOHAJILHOM MPOEKINHU

24.01.2024

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTu. [Inockoctu
CUMMETpPHI B MHOTOI'paHHHMKAX

24.01.2024

57

[Ipu3Hak nepneHANKYJIIPHOCTH IPSIMOU U




IIJIOCKOCTH KaK CII€ACTBUC CUMMCTPHUU

29.01.2024

58

[IpaBunpHbIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUN OT TOYKHU 1O INIOCKOCTH

31.01.2024

59

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSAHUN OT TOUKH JIO IJIOCKOCTH

31.01.2024

60

CrniocoObl OyCTUTH NEPIEHAUKYIISPHI:
CUMMETpHS, CIBUT TOUKHU IO
NapajuleIbHON IIPSIMOM

05.02.2024

61

Casur no HenapasieJIbHON IpsIMOH,
W3MEHEHUE PACCTOSHUI

07.02.2024

62

Konrtponsnas padora "B3anmuoe
pacroyiokeHue MpsIMbIX U TIIOCKOCTEH B
npoctpaHcTse"

07.02.2024

63

[ToBTOpEeHwue: yron Mexxay NpsSMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

12.02.2024

64

[loBTOpEeHMeE: yroia MexIy
CKPEIIUBAIOIIUMHUCS TTPSIMBIMU B
MIPOCTPAHCTBE

14.02.2024

65

FCOMCTpI/I‘IeCKI/IC MCTOABI BBIYHUCIICHUA
yriia MEXAy NpsIMbIMHA B MHOTOT'PAHHHUKAX

14.02.2024

66

JByrpanueiii yroa. CBOMCTBO JTMHEUHBIX
YIJI0B JBYTPaHHOIO yria

19.02.2024

67

[lepnenaukynspHble IIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEN

21.02.2024

68

[Ipu3Hak nepneHauKyIIpHOCTH




IJIOCKOCTEH; TeopeMa 0 psIMOi
MepecevyeHus IByX MIOCKOCTEN
MEePIEHIUKYIISIPHBIX TPEThE! MIIOCKOCTH

21.02.2024

69

[IpssMoyToBHBIN Mapasuienenunen; Kyo;
U3MEPEHHUs1, CBOMCTBA IPSIMOYTOJIBHOTO
napa’suienenunesia

26.02.2024

70

Teopema o AuaroHanu NpsMOYroJIbLHOIO
napajijiesIeuneaa U CIeICTBUE U3 HeE

28.02.2024

71

CTepeOMeTpI/I‘{eCKHe " NPUKITAAHBIC
3aJa4M, CBA3aHHBIC CO B3aUMHBIM
PACIOJIOKCHUEM MTPAMBIX U IIJIOCKOCTHU

28.02.2024

72

73

74

[loBTOpEHME: CKpeLIMBaOUIMECS MIPSMBIE,
napa’suiebHble IUIOCKOCTH B CTaHAapTHBIX
MHOTOI'paHHHUKaX

[Tapa mapaenbHbIX IIOCKOCTEH Ha
CKPELIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE
MEXTY CKPEIINBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYAIHSIX

PaccrostHie OT TOUKH 10 MIIOCKOCTH,
paccTosiHUE OT MPSIMOM 710 IIIOCKOCTH

04.03.2024

06.03.2024

06.03.2024

75

Beluncnenue paccToSHUNM MEXKIY
CKPEIIMBAIOIINUMUCS IPSIMBIMU C
MTOMOIIBIO NIEPIICHIUKYIIIPHON IIIOCKOCTH

11.03.2024

76

TpéxrpaHHsblil yroy, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIila

13.03.2024

77

DneMeHTHI ChepUIeCKOil TeOMETPHH:




I€oOaC3NYCCKNUEC ITMHHUHN Ha 3emie

13.03.2024

Kontposnbnas padota "Yribl u

8 paccTosaHus" 18.03.2024
79 Cucremartuzanus 3HaHul "MHOrorpaHHUK

Y €ro 3JIeMeHTHI" 20.03.2024
80 [Tnpamupna. Buael nupamua. [IpaBunbHas

nupamuia 20.03.2024
81 [puzma. Ilpsimast 1 HaKJIOHHAS IPU3MBI.

[IpaBunbHas nmpuzma 01.04.2024
82 [Ipsimoit mapannenenunen,

MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo 03.04.2024
83 Beimykisle MHOrorpanHuku. Teopema

Diinepa 03.04.2024

Beimykiieie MEHOTOTpaHHuKH. Teopema
84 Oiinepa. [IpaBunpHbIEe U TOTYNIPaBUIIbHbBIE 08.04.2024

MHOTOT'PaHHUKHU

K "M n
85 OHTpOJIbHAS paboTa "MHOTOrpaHHUKA 10.04.2024
86 [onsiTHE BeKTOpa HA TUIOCKOCTH H B

IIPOCTPAHCTBE 10.04.2024
87 CyMmMa BEKTOpOB 15.04.2024
88 Pa3nocTh BekTOpOB 17.04.2024

IT
89 paBUIIO TapaJuIeNienuneaa 17.04.2024
90 YMHOXKEHUE BEKTOpa Ha YHCIIO

22.04.2024




Pa3noxxenue Bekropa o 0aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIHUX B OTHOM 1 94.04.2024

TUIOCKOCTH
92 CkaJisipHOE ITPOU3BEICHUC 1 94.04.2024
93 Berauciienue yria Mexmy BEKTOpaMu B 1

IIPOCTPAHCTBE 27.04.2024
94 [pocreiimme 3a1aun ¢ BEKTOpaMu 1 06.05.2024
95 [Ipocreimue 3a1a4u ¢ BEKTOpaMu 1 08.05.2024
96 [Tpocreiimme 3a1auu ¢ BEKTOpamMu 1 08.05.2024
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 13.05.2024
98 O00011IEHNE ¥ cCUCTEMATH3AaIMs 3HAHUN 1 15.05.2024
99 O00011IeHNE U CUCTEMATHU3AIM 3HAHUN 1 15.05.2024
100 Wrorosas koHTpoJibHas paboTa 1 90.05.2024
101 HToroBast KOHTpOJbHAs paboTa 1 99 05.2024
102 O00011IEHNE U cCUCTEMATU3AaIMs 3HAHUI 1 99 05.2024

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






