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INOACHUTEJIBHASA 3AIINCKA

['eometpust siBisieTcs OAHMM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHUsl, TaKk Kak 00ECIeYMBAET BO3MOXKHOCTb W3YUYEHHUS JUCUHUILIUH €CTECTBEHHO-
HAyYHOW HANpPaBIEHHOCTH M MPEIMETOB I'yMaHHUTAapHOTro MHKIa. [I0CKOIBKY JOrmueckoe
MBIIUICHHE, GOPMUPYEMOE TIPH U3YUCHUH OOYUYaIOIIUMUCS MOHATUHHBIX OCHOB T€OMETPHH,
IpU J0Ka3aTeNIbCTBE TEOPEM U TOCTPOCHUM IENOYKU JIOTUYECKUX YTBEPKACHUM TpU
pElICHUH TE€OMETPUYECKUX 3a7a4, YMEHHME BBIABUTaTbh U OINPOBEPraTh THUIIOTE3bI
HEMOCPEJICTBEHHO HCIOJIB3YIOTCA MPHU PEIICHUU 3a7a4 €CTECTBEHHO-HAYyYHOIO IMKIa, B
YACTHOCTH (PU3UYECKHUX 33]1a4.

[enb ocBOeHUs MporpaMMbl yueOHOro Kypca «l eomeTpusi» Ha yriiyoJaéHHOM YPOBHE —
pa3BUTHE MHIUBUAYAIbHBIX CIOCOOHOCTEM OOYyYaromUXCs MPU U3YYEHUU T'€OMETPHUHU, Kak
COCTaBJISIIONIECH MpeaMeTHOM oOnacT «MaTtemaTuka U nHopMaTHUKa» yepe3 obecredeHue
BO3MO>KHOCTH IIPUOOPETEHUS U HUCIOJIb30BaHUs 0oJiee MIyOOKHX F€OMETPUUECKUX 3HAHUN U
JIEUCTBUN,  CIeNU(PUYHBIX  TEOMETPHH, ©  HEOOXOMWMBIX  JUIA  YCIENIHOTO
po¢eCCUOHAIBHOTO 00pa30BaHusl, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTHKH.

[IpuopureTHbIMU  3ajja4aMM  Kypca TE€OMETpUU Ha  yriyOJE€HHOM  YpPOBHE,
PACHIMPSIONIMMH U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paciMpeHre TpPEJICTaBICHUS O TEOMETPHHM KaK dYacTH MHUPOBOM KYJIbTYpHl H
(dbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHPOM;

dopMupoBaHre MPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (UTypax KaKk O BasKHEUIIINX
MaTeMaTUYeCKUX MOJIENAX, TIO3BOJIAIONIMX OMUCHIBATh M HU3y4yaTh pa3HbIC SIBICHUS
OKPYXKAIOIIET0 MHpa, 3HAHWE TMOHATUMHOrO ammapara 1o pasaeny «CTepeoMeTpus
y4eOHOT0 Kypca reOMETPHH;

dbopMHupOBaHWE YMEHHUS BIAJETh OCHOBHBIMU IOHATHUSAMH O TIPOCTPAHCTBEHHBIX
¢durypax u ux OCHOBHBIMH CBOMCTBAMH, 3HaHHE TeOpeM, GOPMYJT U YMEHUE UX MPUMEHSITh,
YMEHUS JOKA3bIBATh TEOPEMbI U HAXOJIUTh HECTAHAAPTHHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHWE YMEHHS pacro3HaBaTh Ha 4YepTEkKaxX, MOJEISAX U B PeaTbHOM MHpPE
MHOTOTPaHHHKH ¥ TeJa BPaIleHHsI, KOHCTPYHUPOBATh TEOMETPUUECKHE MOJIEIIH;

¢opMupoBaHHe  TIOHMMaHUST  BO3MOXKHOCTH  AKCHOMATHUECKOTO  TOCTPOSHUS
MaTeMaTUYeCKUX Teopui, GopMUpPOBaHUE MMOHUMAHUS POJIM aKCUOMATUKU TIPHU MPOBEACHUU
pacCyXJIeHUN;

dopMupoBaHrE yMEHHS BIIJETh METOAAMH JIOKA3aTEIhCTB M aJTOPUTMOB PEIICHUS,
YMEHUS WX TMPUMEHATH, IPOBOJIUTH JIOKA3aTCIbHBIC PACCYXKACHUS B XOAC PEIICHUS
CTEepPEOMETPUYECKUX 3a7ad W 3aJad C NPAKTHYECKUM COJep)KaHueM, (QopMUpOBaHHE
MPEACTABICHUS] O HEOOXOIMMOCTH JIOKA3aTEIbCTB MPU OOOCHOBAHWU MATEMATHYECKUX
YTBEPXKJICHUM U POJIM AKCHOMATHUKH B TIPOBEICHUN JISTYKTUBHBIX PACCYKICHU;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTyaJbHBIX M TBOPYECKUX CIOCOOHOCTEM
oOyJaromuxcsi, TO3HABATEIFHOW aKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUW, KPUTUIHOCTHU
MBIIICHUS, MHTEpPECa K U3YUCHUIO0 TEOMETPUU;



dbopmupoBanre (YHKIIMOHATHLHOW TPAaMOTHOCTH, PEJIEBAHTHON TEOMETPHUH: YMEHHUS
pacmo3HaBaTh MPOSIBICHHUS TEOMETPUUYECKHX TOHATHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
pealbHBIX S>KU3HEHHBIX CHUTyalUMsX W MpPU MU3YYEHUH JPYrUX Y4YeOHBIX MPEIMETOB,
NPOSBJICHUS] 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, MOJCIMPOBAHUS pEaTbHBIX CHUTYaIluH,
MCCIIEIOBAHUS TTIOCTPOCHHBIX MOJICNICH, HUHTEPHPETAIIMU OJTYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMHU COZEp)KATEIBHBIMU JUHUSAMHU yueOHoro kypca «l'eomerpusi» B 10-11
kjaccax sBJsitoTcs: «lIpsiMble M MJIOCKOCTH B MPOCTpaHCTBE», «MHOTOrpaHHUKN», «Tena
BpanieHus», «BeKTOpbl 1 KOOPAMHATHI B TPOCTPAHCTBEY, «/IBUXKEHUS B POCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO tpeboBaHUE «YMEThb ONEPUPOBATH MOHATUSIMI,
peeBaHTHBIMHU T€OMETPHUH Ha yriyoaéHHOM ypoBHE oOydenwms B 10—11 kimaccax, oTHOCHUTCS
KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a (GOPMHUPOBAHUE JTOTHICCKUX YMEHUN
pacnpenenserca He TOJbKO IO COAEpKaTeIbHBIM JUHUSAM, HO U MO TojJaM OOYy4YEHUS.
Conepxanue oOpa30BaHUs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTaM OCBOCHHS
OenepanbHOl  paboyelt  mporpaMmbl,  pacmpeAei€HHbIM TI0  rojgaM  oOydeHwus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, IPUHIIUIIUAIBHBIM BOIIPOCAM
oOyyaronyecss 0O0paladich HEOAHOKPATHO. OTO IMO3BOJIAET OPraHU30BaTh OBJAJCHUE
F€OMETPUYECKUMHU TOHATUSMH W HaBbIKAMHU MOCJEIOBATEIbHO M IOCTYIATEIbHO, C
COOJII0/ICHUEM TIPUHITUIIA PEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY
r€OMETPUYECKUX TMpPEACTaBICHUN oOydarommxcs, pacmupss u yrayonss e€, oOpa3ys
MIPOYHBIC MHOKECTBEHHBIE CBSI3U.

[lepexos Kk U3y4EHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3naTth ycioBus s quddepenunanuu 0Oy4eHUs, MOCTPOCHUS WHAMBUIYATbHBIX
o0pa3oBaTeNbHBIX IMpOrpamMM, OOECHEYUTh YINIYOJIEHHOE HW3YYEeHHUE TEOMETPUU Kak
COCTaBJIsAIOIIEH yueOHoro npenamera «MartemaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MTPOJIOIKEHUIO U3YUEHUSI MAaTEMATUKHU ¢ YYETOM BbIOOpa
Oynmymeit  mpodeccun,  oOecrneunBas  MPEEMCTBEHHOCTh ~ MEXIy  OOMIMM W
poheCCHOHAIBHBIM 00pa30BaHUEM.

Ha u3ydenue yuyeOHoro xypca «l'eoMeTpus» Ha yriiyos€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJEI0).



COJAEPXXAHME OBYUYEHUA
10 KJTACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TNOHATHS CTEpEOMETpPHM. ToOuka, mpsAMas, IUIOCKOCTb, IPOCTPAHCTBO.
[lonsiTie 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHH: AKCHUOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHO€e pacnonokeHue npsiMbIX B MIPOCTPAHCTBE: MEPECEKAIOIIMNECS, NTapalICIIbHbIC
U CKpeluBaromuecss mnpsmMbsle. [IpusHaku ckpemmBarommxcs npsaMbiX. [lapamiensHOCTB
OPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: NapajuIelIbHbIE INPSMBIE B IPOCTPAHCTBE,
[IapaJUIeIBHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh NMPSAMOW M IIOCKOCTU. [lapamiensHoe n
LIEHTPaJIbHOE MPOEKTHpOBaHUE, n3o0pakeHne ¢uryp. OCHOBHBIE CBOMCTBA MapajieIbHOTO
npoektupoBaHus. M3oOpaxenue ¢uryp B HapauieIbHOW MOpPOEKUUU. YTIIBI €
COHAIIPABJICHHBIMU CTOPOHAMU, Yroa MEXAY NpsAMBIMU B IpocTpaHcTBe. llapamienbHOCTD
IUIOCKOCTEH:  IapajulesibHble  IUIOCKOCTH, CBOWCTBA  IApPAJUICJIbHBIX  IIJIOCKOCTEH.
[Ipocreiiline MPOCTPAHCTBEHHbIE (UTYpbl HA IUIOCKOCTU: TETpa’lp, MHapajUIeNICUIe],
MMOCTPOCHHUE CEYEHHUI.

IleprieHIUKYJISIPHOCTh HPSAMOW UM IUIOCKOCTH: IIEPIICHAMKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPsMBbIE NapajuIeIbHbIE W NEPHEHAUKYISPHbIE K INIOCKOCTH, IPU3HAK
MIEPIICHIUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O NPSAMOU NEPHEHAUKYIIPHON
III0CKOCTH. OPTOroHaNBHOE MPOEKTHUPOBAHUE. [IepreHINKYISIp U HAKIOHHBIE: PACCTOSHUE
OT TOYKHM JIO0 IUIOCKOCTH, PACCTOSHHE OT MPSAMOW IO IJIOCKOCTH, MPOEKUUs (PUTypbl Ha
IJIOCKOCTh. [IepneHauKyIspHOCTh IIIOCKOCTEW: MNPHU3HAK NEPHEHAUKYIIPHOCTH JIBYX
IWIOCKOCTEN. TeopeMa o TPEX MepHEeHINKYJIIIpax.

Yrael B IPOCTPAHCTBE: YroJ MEXAY MNPAMOM M IUIOCKOCTBIO, JBYTPAHHBIA YIOJI,
JMHEWHBIA Yroa JBYI'PAHHOTO yria. TpéXrpaHHbli M MHOrorpaHsble yribl. CBOWCTBa
IUIOCKUX yTJOB MHOrorpasHoro yria. CBoilicTBa IUIOCKMX M JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buapsl MHOrOrpaHHukoB, pa3BEpPTKa MHOrorpaHHuka. [Ipm3ma: n-yronpHas npusma,
npsiMasi ¥ HaKJIOHHAs MPU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTH NMpu3Mbl. [lapannenenunen,
MPAMOYTOJIbHBIM Tapajulesienune]; U ero cBoucrBa. Kparwalmne myTH HAa NOBEPXHOCTH
MHOTOrpaHHHKa. Teopema Dunepa. [IpoctpancrBennas teopema Iludaropa. [Tupamuma: n-
yrojabHasi mUpaMujia, NMpaBUibHasg U yced€HHas nupamMuasl. CBolicTBa pédep U OOKOBBIX
rpaHedl MpaBWIbHOW nupamuibl. lIpaBuiapHbIE MHOTOTpaHHMKH: NpaBUJIbHAs OpU3Ma M
MpaBuJIbHAs MUPAMKJIA, PABUIIbHASI TPEYTOJIbHASI TUpaMUa U MPABUIBHBIA TETPAdIp, KyO.
IIpencrasiienue o MpaBUIIbLHBIX MHOTOTPAHHUKAX: OKTA3IP, AOAEKAdAP U UKOCAMP.

Boruncnenue 537€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yriel. [lnomanb
OOKOBOW TMOBEPXHOCTU M TOJHOM MOBEPXHOCTH MPAMOW MPU3MBI, IJIOLIAAL OCHOBAHWM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsSMOM mpu3Mbl. [lnomans GOKOBOW MOBEPXHOCTH U
ITIOBEPXHOCTH IIPAaBUJIBHOW IMUPAMUJIBI, TEOPEMA O IUIOLIAAN YCEUEHHON TUPAMHUIBI.



CummeTpusi B MPOCTPAHCTBE. DJIEMEHTbI CUMMETPUU IPABUIBHBIX MHOTOI'PAHHUKOB.
CuMmmeTpuss B NPaBWIBHOM MHOIOTPAHHUKE: CHUMMETpUs MHapaulesieNuIela, CUMMETPHUS
IPaBUIBHBIX IIPU3M, CAMMETPHS IIPABWIBHON ITUPaMU/BI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOpP B IMPOCTPAHCTBE, HYJEBOM BEKTOp, JJIMHA HEHYJEBOIO BEKTOPA,
BEKTOpbI KOJUIMHEAPHBIE, COHAIIPABJICHHbIE M IMPOTHUBONOJIOKHO HANpPAaBICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOPOB. [[eHCTBHSI C BEKTOpPAMM: CIIOKEHHE M BBIUMTAHHE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4ucyio. CBONMCTBA CIOKEHHS BEKTOPOB.
CpolicTBa YMHOXKEHUsI BEKTOpa Ha uMcio. lloHsTne komIiuiaHapHble BeKTOpbl. lIpu3Hak
KOMIUTAHAPHOCTU TpEX BeKTOpoB. lIpaBmio mapamnenenunena. Teopema O pasnoKeHUH
BEKTOpa MO TPEM HEKOMIUIaHApHBIM BeKTopaM. lIpsMoyronbpHas cucTeMa KOOpAWHAT B
npoctpancTBe. KoopamHatel BekTopa. CBs3pb MeEXAy KOOpAMHAaTaMH BEKTOpAa W
KOOpJIMHATaMU TOYEK. YTOI MeExXAy BekTopaMu. CKalsIpHOE IPOU3BEIECHHUE BEKTOPOB.



INJIAHUPYEMBIE PE3YJBTATBHBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPUS»
(YFJIYBJIEHHI)IFI YPOBEHb) HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaanckoe BOCIIUTAHME:

c(OPMUPOBAHHOCTh TPAXKAAHCKONW TMO3UIUU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA, MIPE/ICTABIEHNE O MATEMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SIBICHHM, MpOLEayp TpakJIaHCKOTo 00IecTBa
(BBIOOPBI, OMPOCHI U JIPYrO€), YMEHUE B3aUMOJEHCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIHUSIMH U HA3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh POCCUMCKON I'PaX1aHCKON UACHTUYHOCTH, YBAXKEHUS K IPOILIOMY
M HACTOSLIEMY POCCHUMCKONM MATEMAaTHKH, LIEHHOCTHOE OTHOIICHHE K JOCTHIKECHHSIM
POCCHICKMX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI, UCIOJIb30BAHUE ATHUX
JOCTH)KEHUW B IPYTUX HAYKaX, TEXHOJOTHUAX, CPepax SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHUE JYXOBHBIX II€HHOCTEH pOCCHICKOro Hapoja, Cc(HOopMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, JSTUYECKOTO IOBEICHHUS, CBA3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUI HayKU U JEATENbHOCThIO YUEHOTO, OCO3HAHKE JIMYHOTO BKJIaJa B
MOCTPOEHUE YCTOMYMBOTO OYyILETO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE  OTHOIIEHHME K MHpY, BKIIOYas OCTETUKY  MaTEMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lay, pELICHUN, pPacCyXIAEHUH, BOCHPUMMYUBOCTH K
MaTEeMaTUYECKUM acleKTaM Pa3IuYHbIX BUJOB HCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

c(OPMUPOBAHHOCTh YMEHHS MPUMEHATh MaTeMaTHYECKHE 3HAHUS B MHTEpecax
3I0pOBOro M 0€30MacHOro odpasa >KW3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO
(3mopoBoe mnHTaHWe, COAJAHCUPOBAHHBIA PEXKHUM 3aHATUH W OTIbIXA, pEryJsipHas
¢u3nueckass aKTHUBHOCTh), (PU3MYECKOE COBEPILIECHCTBOBAHHME MPU 3aHATUSX CHOPTUBHO-
03JI0POBUTEJILHON IEATEILHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE LIEHHOCTU TPYIOIIOOUS, UHTEpPEC K pa3IuyHBbIM
chepam mnpodecCHOHANBHOW  JIESATEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u  eé
MPWIOKEHUSIMHA, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u
peaii30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHbl, TOTOBHOCTh U CIOCOOHOCTh K
MaTeMaTHUYeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHUI0O HAa MPOTSHKEHWHM BCEW JKU3HH,
TOTOBHOCTh K AKTHMBHOMY Y4YacTHIO B PEUICHUU MPAKTUYECKUX 3a7a4 MaTeMaTHYeCKOU
HaIpPaBJIECHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:



c(hOPMHUPOBAHHOCTh JIKOJOTUYECKON KYJIbTYphl, TOHHMMAaHHWE BIUSHUS COIUAILHO-
SKOHOMMYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHONW U COLMAIBHON Cpellbl, OCO3HAHUE
I00AJBbHOTO  XapakTepa OSKOJIOTMYECKUX IMpoOJieM, OpHEHTalusT Ha MPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUM JJId pelIeHus 3ajad B 00JIacTHU  OKpY’KaloIIeH cpessl,
IJITAHUPOBAHUE TOCTYNKOB M OIEHKHM KX BO3MOXKHBIX TOCJIEICTBUU [IJIi OKpPYXKaomIei
Cpenbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOIIECTBEHHON NPAKTHUKH, MOHMMAHUE MAaTeMaTHUYeCKOM HayKu Kak
chepsl YeJIOBEUYECKOW NEATeTLHOCTH, 3TAlloB €€ Pa3BUTHS W 3HAYUMOCTH JIJISI PA3BUTHS
IUBWIN3ALNK, OBJAJCHUE S3bIKOM MATEeMaTUKM W MaTEMAaTHYECKOM KYyJIbTYpOH Kak
CPEACTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATH IMPOCKTHYIO M HUCCIIECIOBATEIIBCKYIO
NeATEeIIbHOCTh MHANBUIYaIBHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXAY TMOHATUAMH, (QOPMYIUPOBATH ONpENETICHUsI MOHSITHUH,
YCTaHABIMBATh CYIIECTBEHHBIA TMPU3HAK KIAaCCHU(UKAIIMN, OCHOBAHUSA ISl OOOOIICHUS U
CpaBHEHUS, KPUTEPHUH MMPOBOJIMMOTO aHAJINA3A;

BOCIIPUHUMATh, (DOPMYIUPOBATh M MPEOOPA30BBIBATh CYKICHUS: YTBEPAUTEIBHBIC U
OTpULIATEIbHBIC, €AUHUYHBIC, YACTHBIC U 00IIIME, YCIOBHBIC,

BBISIBIISITh MATEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOpEYHs B (pakTax,
JTAHHBIX, HAONIOMCHUSIX W YTBEPKICHUAX, TpeajJaratb KPUTEPUH I BBIIBICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUUI;

JIeaTh BBIBOJBI C MCITOJIb30BAHUEM 3aKOHOB JIOTHUKH, EAYKTUBHBIX W WHIYKTHUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHUM 110 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEeIbCTBA MATEMATUYECKUX YTBEPKACHUM (IIpsIMbIE
¥ OT TIPOTUBHOTO), BHICTPAWBATh apTyMEHTAIMIO, TPUBOIUTH TPUMEPHI B KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIC CYK/ICHUS U BHIBOJIBI;

BBIOMpATh CrMOCO0 pelieHus y4eOHOW 3ajauyu (CpaBHHBATh HECKOJBKO BapHaHTOB
perieHus, BBIOMpATh HauOoJiee TOAXOMSIIUNA C YYETOM CaMOCTOSITENIBHO BBIJIEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

UCIIOJIB30BaTh ~ BOINPOCHI  KaK  MCCIICIOBATEIbCKUM  MHCTPYMEHT  ITO3HAHHMS,
dbopMyIupOBaTh BOMPOCHI, (UKCHPYIONME MPOTHBOPEUYUE, MPOOJIEeMy, YCTaHABJIMBATh
HMCKOMOE U JIaHHOE, (P OPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINI0, MHCHHE,

IIPOBOJUTH CAMOCTOSATENILHO CIUTAHMPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAaHUE TIO
YCTaHOBJICHUIO 0COOEHHOCTE MaTeMaTHUECKOTO O0BEKTa, SBJICHUS, MPOIIECCa, BHISBICHUIO
3aBUCUMOCTEHN MEXTy 00BEKTaMH, SIBICHHUSIMU, TPOIECCAMU;



CaMOCTOSTENIbHO  (hopMyaupoBaTh OOOOIIEHUST W  BBIBOJABI IO  PE3yJIbTaTaMm
NpOBEAEHHOTO HAOMIOACHHS, HCCIEAOBAHUS, OLEHUBATh JOCTOBEPHOCTh IMOJyYEHHBIX
pe3yJbTaTOB, BBIBOJIOB M O000IICHUH;

IPOTrHO3UPOBATh BOZMOXKHOE pa3BUTHUE IMPOIIECcca, a TAKXKE BBIIBUTATh MPEANIOI0KECHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nuHpopmanueii:

BBISIBIISITh JIePUIIMTHI MHPOPMALIUU, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha BONPOC U
JUTSL pelIeHUs 3a/1a4H;

BbIOMpaTh HMH(POPMALIMIO U3 MCTOYHUKOB PA3IMUHBIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEMATHU3UPOBATh W HWHTEPHPETUPOBATH HWH(OOPMAIUIO PA3IUYHBIX BHIOB U (HOpM
Mpe/ICTaBICHHUS,

CTPYKTYpUpOBaTh HWHGOpPMAIUIO, TMPEACTaBIsATh €€ B  pa3IuuHblX  (popmax,
WUTIOCTPUPOBATh TpaduuecKy;

OLICHMBATh HAAEKHOCTh HH(MOPMALMKA 1O CaMOCTOSATENBHO CHOPMYITHPOBAHHBIM
KPUTCPHUSIM.

KoMMyHUKAaTHBHBIE YHUBEpPCaIbHbIE yUeOHbIE TeiiCTBHA

Oo0menne:

BOCIPUHUAMATH U (OPMYJIUPOBATH CYKICHUS B COOTBETCTBUH C YCIIOBUSAMHU U ICIISIMU
OOIIeHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PECHHUS B YCTHBIX M MHCHMEHHBIX
TEKCTaxX, JaBaTh MOSICHEHHS IO XOAY pEIICHHS 33Ja4d, KOMMCHTHPOBAThH IOJYYCHHBIH
pe3yIIbTaT;

B X0JI¢ OOCYKJCHHMS 33J1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI, ITPOOJIEMBI,
pelraeMoit 3a1a4u, BBICKa3bIBaTh UICH, HAIICJICHHBIC HA IMIOMCK PELICHUS, COIIOCTABIISATH CBOU
CYXICHHS C CYXICHUSMHU JPYTUX YYaCTHHKOB JWajora, OOHApPYKWBAaTh pa3jnuvie Hu
CXOJICTBO TIO3UIIHH, B KOPPEKTHOH opme PopMyTUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHIS,

MPEJCTaBIATh PE3y/IbTaThl PEIICHUS 3a/Ja4H, SKCIIEPUMEHTA, UCCIICIOBAHMSI, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3a7ad NPE3CHTAMA U
0COOEHHOCTEH ayTUTOPHHU.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIATh IJIaH, QJITOPUTM PEIIEHUs 33/a4, BHIOMpATh CIOCOO pEIIeHUs: ¢ y4ETOM
UMEIOLIUXCA  PECYypcOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpOBaTb U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOM MHPOpPMALIHH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJaJIeTh HABBIKAMM TI03HABATENIBHON pEeQIEKCUM KaK OCO3HAHMSI COBEpIIAEMbIX
JOCHUCTBUM W  MBICIUTENbHBIX MPOLECCOB, MX pE3yJNbTaToB, BIaAETh CrHocobaMu
CaMOITPOBEPKH, CAMOKOHTPOJIA IPOLIECCA U PE3YyJIbTaTa PEIICHNUs] MaTEMAaTUUECKOM 3a/1a4H;

NPEABUIETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPHU PEIICHUU 3a1a4d, BHOCUTh
KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENLCTB, JIaHHBIX, HAWJACHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OIICHWBATh COOTBETCTBUE pe3yJbTaTa IEIW U YCIOBUSAM, OOBICHATH NPUYUHBI
TOCTIDKCHUSI WM HEJOCTIDKCHUSI PE3YJIbTaTOB ACATEIBHOCTH, HAXOAWTH OIMHMOKY, IaBaTh
OILICHKY TIPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MOHUMATh M WCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBHAYAJIHLHOW PabOTHI
MIPU PENICHUH y4eOHBIX 3aJad, MPUHUMATH IIeJIb COBMECTHOM NEATEILHOCTH, TUIAHUPOBATH
OpPTaHM3AIMI0 COBMECTHOW paboOThI, paclpeaensiTh BHIbI paboT, JAOrOBapUBATHCH,
00CYyXKIaTh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B TPYIINOBBIX (popMax padboThl (00CYkKIeHUS, 0OMEH MHEHHH, «MO3TOBbIE
IITYPMBI» ¥ WHBIE), BHITIOJHATH CBOIO YacTh PaOOThI M KOOPAMHHUPOBATH CBOM JCHCTBHUSA C
JIPYTUMHU WICHAMH KOMaHbI, OICHWBATh KauyeCTBO CBOETO BKJAJa B OOIIMM MPOIYKT IIO
KpUTEPHUsIM, CHOPMYITNPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDI

K xoniry 10 kiaacca oOyyaromuiicst HAy4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHATUSAMHU CTEPEOMETPUH TIPU PEIICHUH 33729
Y TIPOBEICHUHA MaTeMAaTHUECKUX PACCYKICHUMH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM U CJICACTBUS M3 HUX TMPU PEUICHUU
r€OMETPUYECKUX 33]1aY;

e KJaccupUIIUPOBATh B3ANMHOE PACIIOIIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MIIOCKOCTEH
B IIPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOIHO OMEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C YTJIAMU B MIPOCTPAHCTBE: MEKIY
IPSIMBIMH B TIPOCTPAHCTBE, MEX]TY MPSIMON U MIIOCKOCTHIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBA3aHHBIMH C MHOTOTPAaHHUKAMH,

e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BUABI MHOTOTPAHHHUKOB (MIpH3Ma, MHUpPaMUAA,
MPSMOYTOJIbHBIM Napaijiesienunen, Kyo);

e KJAacCU(pUIMPOBATH MHOTOTPAHHUKH, BHIOUPAsi OCHOBAHUS JIJIsl KJIacCU(UKAIUY;

e CBOOOJHO OIEPUPOBATH TMOHITHUSIMHU, CBSI3aHHBIMH C CEUYCHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

e BBINIOJHSATH MapaJlJIeIbHOE, IIEHTPAIbHOE U OPTOTOHAIILHOE POSKTUPOBaHNE PUTYD
HAa TUIOCKOCTb, BBITIOTHATH M300pakeHus! GUTYp Ha TIIOCKOCTH;

e CTPOWTh CEUYECHHMsS] MHOTOTPAHHUKOB PAa3IMYHBIMH  METOJIaMH,  BBITIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y;

e BBIYMCJIATH IUIONIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpW3Ma, MHpaMHUJIa),
TE€OMETPUUECKUX TeJl C MPUMEHEHHEM (popmy,

e CBOOOJHO OMEPHUPOBATH MOHSATUSMHU: CUMMETPUS B TPOCTPAHCTBE, IEHTP, OCh H
MJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI;

e CBOOOJHO OMEPUPOBATH MOHATHSIMH, COOTBETCTBYIOITMMH BEKTOpaM U KOOpAUHATAM
B TIPOCTPAHCTBE;

e BBINOJHSATH JACUCTBUS HAJ] BEKTOPAMU;



pemary 3aJadyd Ha JO0KA3aTeNbCTBO MATEMATUYECKUX OTHOLICHUU W HAXO0XKICHUE
F€OMETPUYECKUX BEIUYUH, TMPUMEHSII M3BECTHbIE METOJAbl MPU PEIICHUU
MaTeMaTUYECKHUX 3a/1a4 IMOBBIILIEHHOTO U BBICOKOTO YPOBHS CJI0KHOCTH;

IPUMEHSITh pocTenme IpOrpaMMHBbIE CpencTBa U AIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
W3BJICKaTh,  MPeoOpa3oBbIBATH W HMHTEPIPETHPOBATH  HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypaX, MPEACTABICHHYI0O Ha 4YepTexax U
pUCYHKaX;

NPUMEHSTh IOJYYEHHbIC 3HAHUA HAa NPAKTUKE: CPAaBHUBATh WU AHAIM3UPOBATH
peanbHbIEC CUTYaIlNH, IPUMEHSITh U3YYCHHBIC MMOHATHS B MIPOIIECCE MOUCKA PEIICHUS
MaTeMaTU4ecKn  CPOpPMYyIHPOBAHHON MPOOJEMBI, MOJCITUPOBATh  peaTbHBIC
CUTyallud Ha $3bIKE T[E€OMETPUH, UCCIENOBATh ITOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHI U TEopeM, ammnapara ajireOpbl, peiaTh
MPaKTUYECKUE 3a7a4M, CBSA3aHHBIE C HAXO0XK/ICHUEM T€OMETPUUECKUX BEIIUYUH;
MMETh MPEACTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTUSI T€OMETPUM KAaK COCTABHOM
yacTu (pyHIaMeHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xoniry 11 kiaacca oOyyaromuiicst HAy4uTCs:

CBOOO/IHO OIEPUPOBATh MOHATUSIMH, CBSI3aHHBIMU C LIWJIMHAPUYECKON, KOHUUYECKON
1 c(hepuvecKoil MOBEPXHOCTIMU, OOBSICHATH CIIOCOOBI MOJTYyYEHHUS;

ONEepUPOBATh MOHATUSAMHU, CBI3AHHBIMU C TE€JIAMU BPAILECHUS: WIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpalleHUs (UMIUHAP, KOHYC, cdepa U map) U OOBICHITH
CHOCOOBI MOJTYYEHUS TEJ BPALLECHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE c(hephl U MITOCKOCTH;

BBIUKCIIATh BEJIUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TeJl BpallleHHs, OOBEMBI U
IUIOLIAAH MTOBEPXHOCTEH MHOTOTPAHHUKOB M TE€Jl BPAILLEHUS, T€OMETPUUECKUX TEN C
npuMeHeHueM GopMyI;

CBOOOJHO ONEpPUPOBATh MOHATHUIMH, CBA3AHHBIMH C KOMOMHALIMSIMU TEJI BPALLEHUS
M MHOTOTPAaHHUKOB: MHOTOIPDAaHHHK, BIHMCAHHBIA B cepy U OMHCAHHBIA OKOJIO
cdepsl, chepa, BMcaHHAsA B MHOTOTPAaHHUK WJIU TEJIO BPAlllCHHUS;

BBIUMCIISITH COOTHOILIEHUS MEXIYy IUIOMIAAsSMU TOBEPXHOCTEM U 00bEMaMu
ITOJIOOHBIX TEJI;

M300pakaTb HM3ydaeMble (UTYpHI, BBINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3
PUCYHKOB MPOCTBIX 00BEMHBIX PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS
TEJ BPALLEHUS;

U3BJIEKATh,  UHTEPIPETHPOBaTH U  MNpPeoOpa3oBbIBaTh  MHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTeKax U
PUCYHKaX;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITMOJIHATH ONEPALIMU HaJl BEKTOpaMH;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKaPTOBOW CHCTEME KOOPJIMHAT;



pemarh TEOMETPUYECKHE 3a/ladyd Ha BBIYUCICHHE YIJIOB MEXIY NPSIMBIMA H
MJIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUNA OT TOYKU N0 IUIOCKOCTH, B IICJIOM, Ha
IpUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/Ia MPU PEIICHUH;

CBOOOJTHO OTEpPUPOBATH MOHSITHSIMHU, CBA3aHHBIMHU C JBUKCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJTHATh M300PKCHUSI MHOTOTPAHHUKOB W TEJI BPAIICHUS] TIPHU TMapauieTbHOM
nepeHoce, LEHTPAIbHOM CUMMETPUH, 3€pKAIbHOM CHUMMETPUM, TIPU TIOBOPOTE
BOKPYT MPsIMOiA, MpeoOpa3oBaHus Mo 100us;

CTPOUThb CEYEHHS] MHOTOTPAHHUKOB U TeJl BpalleHHs: CEUCHUS UUIUHApA
(mapajuilenbHO W TEPIEHIUKYJSIPHO OCH), CEYEHUsI KOHyca (MapajieiabHbIe
OCHOBAHUIO U MPOXO/ISIIKE Yepe3 BEPILNHY), CEUCHHUS I1apa;

UCIOJIb30BaTh METOJIbl MOCTPOEHUSI CEYEHUMH: METOJ CJIEI0OB, METOJ BHYTPEHHEIO
IPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEeH MITOCKOCTH;

JIOKa3bIBaTh TEOMETPUUYECKHUE YTBEPIKICHHUS,;

MPUMEHATh TEOMETprUYeCKue (AKTBI ISl PEMICHUS CTEPEOMETPUUYCCKUX 3ajad,
MPEOJIarafoIMX HECKOJIBKO IIAaroB PEIICHUs, €CITU YCIOBHS MPUMEHEHHS 3a/1aHbI
B SIBHOU M HESIBHOM (opme;

pemiaTh 3a/ladyd Ha J0Ka3aTeIhCTBO MATEMATHUYECKUX OTHOIICHUH U HaXOXKJICHHE
TCOMETPUUYCCKUX BEITUYHH,

MPUMEHSATH MPOTPAMMHBIC CPEJICTBA U AJICKTPOHHO-KOMMYHHUKAITMOHHBIE CHUCTEMBI
IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4;

NPUMEHSTh TOJYyYEHHBIE 3HAHUS HAa TPAKTUKE: CpaBHUBATh, aHAIM3UPOBATh U
OLICHUBATh pEaJbHbIC CUTYyallud, NPUMEHSITh U3YYCHHBIC TOHATUS, TEOPEMBI,
CBOMCTBAa B IIpOllECCE€ IOMCKA pEHICHUs] MaTeMaTH4YeCKHu CGHOPMYIUPOBAHHON
po0JIeMbI, MOIETTUPOBATH peajbHbIe CUTYaIlMd HA S3BIKE TEOMETPHUH, UCCIIETOBATh
MIOCTPOEHHBIE MOJIENTM C MCIOJB30BAHUEM TI'€OMETPUUYECKUX TOHATUH U TEOPEM,
anmapata aiareOpbl, pemaTh MPAKTHUYECKUE 3a/Jaud, CBS3aHHBIC C HAXOXIECHUEM
TCOMETPUUYECKUX BEITUYHH,

UMETh TIPEACTABICHHS 00 OCHOBHBIX 3Tallax Pa3BUTHS T€OMETPHHM KaK COCTaBHOM
JacTH dbyHIamMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3esioB M TeM NPOrPaMMBbl Kontpoabubl | I[IpakTnueckune (pposIe)
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThlI padoTshI pecype
1 | BBenenue B cTepeoMeETpHIO 23 1 http://fcior.edu.ru
2 B3anmHoe pacnonokeHue npsMbIX B IPOCTPAHCTBE 6 1 http://fcior.edu.ru
3 [TapaymiensHOCTh MPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE 8 http://fcior.edu.ru
4 IlepneH uKyISIpHOCTD NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE 25 http://fcior.edu.ru
5) VYriibl U pacCTOSHUS 16 1 http://fcior.edu.ru
6 MHororpaHHUKH 7 1 http://fcior.edu.ru
7 BekTopsl B mpocTpaHcTBE 12 http://fcior.edu.ru
8 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIus 3HaHUH 5 2 http://fcior.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka
o/ yp Beero KOHTpﬁOJILHLIe HpaKTﬁnquRne wiyuenusi | oGpazoBaTEIbHbI
padoThI padoThI e pecypesl
1 OcHOBHBIE IpaBUIIa U300pAKEHUSI HA PUCYHKE TIIOCKOCTH, 1 04.09.2023 |  http://fcior.edu.ru
napajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[lonsATus cTepeoMeTprn: TOYKa, MpsiMasi, INIOCKOCTb,
9 npoctpaHcTBO. OCHOBHBIE IIPAaBUIIa H300paKEHHs HA PUCYHKE 1 06.09.2023 |  http://fcior.edu.ru
IUIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
3 [TonsTHS: nepecekarolecs IIOCKOCTH, ITepeceKaroLIecs 1 07.09.2023 |  http://fcior.edu.ru
npsiMasi ¥ III0CKOCTh; MOJIYIPOCTPAHCTBO
II : .
4 OHATHS: TIEPECEKAIOIINECS UIOCKOCTH, ITEPECEKAIOIITIECS 1 11.09.2023 | http://fcior.edu.ru/
npsiMasi ¥ MI0CKOCTb; MOJYIPOCTPAHCTBO
M i .
5 HOTOTPaHHUKH, N300pa’keHHe MPOCTEHIIINX 1 13.09.2023 |  http://fcior.edu.ru/
IIPOCTPAHCTBEHHBIX (DUTYpP, HECYIIECTBYIOIINUX OOBEKTOB
M i .
5 HOTOTPaHHHKH, N300pakeHHE MTPOCTEUIITIX 1 14.09.2023 | http://fcior.edu.ru/
IPOCTPAHCTBEHHBIX (DUTYp, HECYIIECTBYIOUINX 00BEKTOB
Il AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEICTBUS U3 HUX 1 18.09.2023 | http://fcior.edu.ru/
8 AKCHOMBI CTEPEOMETPHUHN U NIEPBBIE CIEACTBHSI U3 HUX 1 20.09.2023 | http://fcior.edu.ru/
AKCHOMBI CTEPEOMETPHHU U TIEPBBIE CIICACTBUS U3 HUX.
9 Crioco0sI 3a/1aHus MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE. 1 21.09.2023 | http://fcior.edu.ru/
0O0603Ha4YeHUs NPSMBIX U TJIOCKOCTEH
N3o6pakenue ceueHuit mupaMmusl, Kyoa v IpU3Mbl, KOTOpPbIE
0XO0, epes eopa. 1 .
10 | [TPOXOMIT Hepes ux pe6pfl 300pKeHHE NepeceHeH 1 25.09.2023 | http:/fcior.edu.ru/
MOJIYYEeHHBIX TIOCKOCTe!. PackpariBanue mocTpOeHHBIX
CEUYEHUI pa3HbIMU IIBETAMU
N300paxeHne cedeHnit mupamMuibl, Kyoa 1 Mpu3Mbl, KOTOpPbIE
11 | MPOXOZAT Hepes hx perfl 300pakeHHe MmepeceueHus 1 27.09.2023 | http://fcior.edu.ru/
NOJy4EHHBIX IIOCKOCTEeH. PackpaninBanue moCcTpOEHHBIX
CEUCHHH pa3HBIMU IIBETAMHU
12 | U3o6paxxenue ceueHnit mupamMubl, Kyda v mpU3Mbl, KOTOPBIE 1 28.09.2023 | http://fcior.edu.ru/
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MPOXOIAT uepe3 ux péopa. M3zoOpakenue nepecedeHus
IIOJIYYEHHBIX IIIOCKOCTEH. PackpalnBaHue ocTpOeHHBIX
CCUYCHUI Pa3HBIMU IIBETAMU

13

N300pakeHre ceueHui MupaMuIbl, Kyoa U IPU3MBbI, KOTOpPbIC
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpanimBaHue mOCTPOSHHBIX
CEYCHUH Pa3HbIMU LIBETaMU

02.10.2023

http://fcior.edu.ru/

14

Mertoa cneoB i HOCTPOCHUS CEUEHUI

04.10.2023

http://fcior.edu.ru/

15

Merton crenoB aiis noctTpoeHus ceuenuid. CBoiicTBa
NepeceYeHH MPSMBIX U IIIOCKOCTEN

05.10.2023

http://fcior.edu.ru/

16

Merton cnenoB uisi nocTpoeHus ceuenuit. CBoiicTBa
IIEPECEUECHNUM NPAMBIX U IUNIOCKOCTEN

09.10.2023

http://fcior.edu.ru/

17

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
pébpax. CozraHne BEIHOCHBIX YepPTEKeH U 3alliCh 11aros
IOCTPOCHHUS

11.10.2023

http://fcior.edu.ru/

18

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam Ha
pé€bpax. CozraHre BEIHOCHBIX YEPTEXkKEH 1 3alich 11aros
IOCTPOCHHUS

12.10.2023

http://fcior.edu.ru/

19

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKam Ha
pébpax. CozraHre BEIHOCHBIX YEPTEXkKEH 1 3alicCh 11aros
HOCTPOCHHUSI

16.10.2023

http://fcior.edu.ru/

20

[TocTpoeHue cedueHuii B mupamuie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3manne BBIHOCHBIX YEPTEKEH U 3aIUCh IIaroB
MOCTPOCHHUS

18.10.2023

http://fcior.edu.ru/

21

[ToBropenue nnanumeTpuu: Teopema o MPONOPIIMOHATBHBIX
otpeskax. [loobue TpeyroibHUKOB

19.10.2023

http://fcior.edu.ru/

22

IToBTOpenne mnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexax. Mcropus pa3BuTUs
TJIAHUMETPUU U CTEPEOMETPUH

23.10.2023

http://fcior.edu.ru/

23

KonTponbhas pabota "Akcruomsl ctepeomerpun. Ceuenus"

25.10.2023

http://fcior.edu.ru/

24

B3anMHoOe pacnosnokeHue npsMbIX B IPOCTPAHCTBE.
CkpenBaronyecs npsmsele. [Ipu3Haky cKpemmBaromuxcs
npsMbix. [lapamienpHble npsiMble B IPOCTPAHCTBE

26.10.2023

http://fcior.edu.ru/

25

Teopema 0 CyleCTBOBAHUHU U €IMHCTBEHHOCTH MPSIMOI1

08.11.2023

http://fcior.edu.ru/
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napasuieIbHON JaHHOM MPSIMOM, MPOXOISIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKAIEH Ha JaHHOM npsaMoi. Jlemma o
NepecedeHNH NMapaylIeNIbHbIX MPSIMBIX IIIOCKOCTBIO

26

[TapamnensHOCTD TpeX NpsSIMbIX. Teopema o Tpéx
napajuieIbHbIX MPSMbIX. TeopeMa 0 CKpenMBatomMnXCs
PSIMBIX

09.11.2023

http://fcior.edu.ru/

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
NapajuIeIbHOrO NMPOEeKTHpoBaHus. M300paskeHne pa3HbIx
dburyp B napayienbHON NPOSKIUU

13.11.2023

http://fcior.edu.ru/

28

LleHTpanbHas IPOEKUUA. YTOI C COHAIIPaBICHHBIMU
CTOPOHAMU. YTOJ MEXAY IPSIMBIMU

15.11.2023

http://fcior.edu.ru/

29

3aﬂaq1/1 Ha JO0Ka3aTCJIbCTBO U UCCICI0OBAHUC, CBA3AaHHBIC C
PaCIIOJIOKCHUEM ITPAMBIX B IIPOCTPAHCTBC

16.11.2023

http://fcior.edu.ru/

30

[TonsiTHst: mapayiebHOCTh MPSMOI U MIIOCKOCTH B
npoctpancTse. [[pu3Hak napaaienbHOCTH NPSIMON U
riockocTi. CBOMCTBA MapaIeIbHOCTH MPSIMOM U TNIOCKOCTH

20.11.2023

http://fcior.edu.ru/

31

['eomeTpryeckue 3aaun Ha BBIYUCIICHUE U 10Ka3aTEIbCTBO,
CBSI3aHHBIE C MMApPAJIJICIbHOCTHIO IPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

22.11.2023

http://fcior.edu.ru/

32

ITocTpoeHue cedenus, IPOXOAAILErO Yepe3 JaHHYI0 IIPSIMYIO
Ha 4epTexe U NapajuiesIbHOrO Apyroi npsmou. Pacuér
OTHOILLIEHUN

23.11.2023

http://fcior.edu.ru/

33

[TapannenbHas npoekuys, IpUMEHEHNE AJI IOCTPOEHUs
ceueHMi kyda u nmapauienenuneaa. CpoiicTa
napajuieJienunesia u Ipu3Mbl

27.11.2023

http://fcior.edu.ru/

34

[TapannensHble IockocTr. [Ipu3Haku napamienbHOCTH IBYX
IIJIOCKOCTEN

29.11.2023

http://fcior.edu.ru/

35

TeopeMa 0 mapanIeNbHOCTU U €IUHCTBEHHOCTH MIIOCKOCTH,
MIPOXO/ISIIEH Yepe3 TOUKY, He TPUHAIJICKAITYIO TaHHOU
TJIOCKOCTH U CJICJICTBUS U3 HEE

30.11.2023

http://fcior.edu.ru/

36

CBolicTBa napajuieabHbIX INIOCKOCTEN: O MapaIeIbHOCTH
IPSIMBIX IIEPECCUEHUS IIPU IEPECEYCHUH IBYX NTAapAJUICIbHBIX
TJIOCKOCTEN TPEThEN

04.12.2023

http://fcior.edu.ru/

37

CBoiicTBa mapajieNIbHBIX MIIOCKOCTEH: 00 OTpe3Kax

06.12.2023

http://fcior.edu.ru/
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napaaijaCIbHBIX MPSAMBIX, 3aKJIIOYEHHBIX MCXKIY
napajiCJIbHbIMU IJIOCKOCTAMU; O ICPECCUCHUU HpHMOﬁ C
ABYMA TapaJlJICIbHBIMU IIJIOCKOCTAMU

38 | [loBTopenue: reopema [ludaropa Ha niaockoctu 1 07.12.2023 | http://fcior.edu.ru/

39 [ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBLHOTO 1 11.12.2023 |  http://fcior.edu.ru/
TPEYroJIbHUKA

40 | CpoiicTBa Ky0a u IPSMOYTOJIHHOTO MapauIeNIenuIe a 1 13.12.2023 | http://fcior.edu.ru/

a1 Brruncnenue IIMH OTPE3KOB B KyOe U MPSIMOYTOoJIbHOM 1 14122023 | http://fcior.edu.ru/
napasuieNienune e

42 [leprieHqUKyYIAPHOCTD HPAMOH H IUIOCKOCTH. [Ipu3nak 1 18.12.2023 | http://fcior.edu.ru/
NEPIICHIUKYISIPHOCTH PSIMON U TNIOCKOCTH

43 [lepnienAMKYASAPHOCTH Hpi[MOfI 1 wiockoctu. [Ipuznak 1 20.12.2023 | http://fcior.edu.ru/
NEPIEeHIUKYISIPHOCTH IPSIMON U TIIOCKOCTH
Teopema 0 CyIIeCTBOBAHHH U €IMHCTBEHHOCTH MPSMOM,

44 | mpoxonsiieil uepe3 TOUKy MPOCTPAHCTBA U 1 21.12.2023 | http://fcior.edu.ru/
MIEPIICHIUKYIIIPHON K TIOCKOCTH

45 [TnockocTH U MepIeHUKYIISIPHBIC UM MPSIMBIC B 1 25.12.2023 | http://fcior.edu.ru/
MHOTOTpaHHHUKaX

16 [110CKOCTH ¥ TIePIEHINKYISIPHBIE UM TIPSIMbIE B 1 27.12.2023 |  http://fcior.edu.ru/
MHOTOTPaHHHKAX

47 [Iepnenaukynsap u HaknoHHas. [locTpoeHue neprneHuKymnspa 1 28.12.2023 | http://fcior.edu.ru/
U3 TOUKH Ha IPSIMYIO

48 [Mepnennukynsip u HaknoHHas. [locTpoeHue neprneHauKymsIpa 1 10.01.2024 |  nhttp://fcior.edu.ru/
13 TOYKH Ha TIPSIMYIO

49 | Teopema o TpEX MEepIEHIUKYIApax (TpsMas 1 oOpaTHast) 1 11.01.2024 | http://fcior.edu.ru/

50 | Teopema o Tpéx mepreHAUKYIApax (MpsiMast ¥ 0OpaTHast) 1 15.01.2024 | http://fcior.edu.ru/

51 | Yroa Mexy CKpeIrBalOIUMHKCS PSIMBIMUA 1 17.01.2024 | http://fcior.edu.ru/

52 | OpTroroHajapbHOE TPOSKTUPOBAHNE 1 18.01.2024 | http://fcior.edu.ru/

53 TomCK neprer Ky IAPHEIX TPAMBIX € TIOMOTIBIO 1 22.01.2024 | http://fcior.edu.ru/
MEPIICHIUKYISPHBIX TIOCKOCTEH

54 [TocTpoenune ceueHwmii Ky6a,u MIPU3MBI, TPABUIILHON MHPaAMUIBI 1 24.01.2024 | http://fcior.edu.ru/
C TIOMOIIIbIO OPTOTOHAJIBHON MPOEKIIUU

55 | [loctpoeHue ceuenwuii Kydoa, MpU3Mbl, TPABUIHHOM MMHUPAMHUIBI 1 25.01.2024 | http://fcior.edu.ru/
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C IOMOIIIO OPTOTOHATBHOM MPOEKIINH

CI/IMMeTpI/IH B IIPOCTPAHCTBE OTHOCUTEIILHO ITIJIOCKOCTH.

o6 . 29.01.2024 | http:/fcior.edu.ru/
[T10cKOCTH CHMMETpPUI B MHOTOTPaHHUKAX

57 [Ipu3HaK neprneHauKyIIpHOCTH MPSMON U IMIIOCKOCTH KaK 31.01.2024 | htto://fcior.edu.ru/
CIIC/ICTBHE CHMMETPHHU

58 [IpaBunbHBIE MHOTOTPaHHUKH. Pacuér paccTosHUil OT TOUKH 01.02.2024 | htto:/ffcior.edu.ru/
JI0 TUIOCKOCTH

59 [IpaBunbHBIE MHOTOTPAaHHUKHU. Pacyér paccTosHUI OT TOUKU 05.02.2024 | htto://fcior.edu.ru/
JI0 TIOCKOCTH

60 CriocoObl OIyCTUTh NEPHCHANKYISPBL: CUMMETPHS, CIBHT 07.02.2024 | htto:/ffcior.edu.ru/
TOYKH 10 TTapaJUICTbHON IPSMON

61 | CnBur no HenmapayuIeILHOU MPSIMOM, N3MEHEHUE PACCTOSTHUN 08.02.2024 | http://fcior.edu.ru/

62 KOHTponLHUaﬂ pabora BsamxgHoe pacnooKeHne NpsMBIX U 12.02.2024 | http://fcior.edu.ru/
TUTOCKOCTEH B TPOCTPAHCTBE
[ToBTOpeHue: yroyn Mexay NpsSMbIMU Ha MIIOCKOCTH,

63 | TPUrOHOMETPHS B IPOU3BOJILHOM TPEYTOJbHUKE, TEOpEMa 14.02.2024 | http://fcior.edu.ru/
KOCHHYCOB

64 [ToBTOpEHUE: yroy MeXIay CKPEIIHBAIOIIUMUCS MTPSIMBIMH B 15.02.2024 | htto:/ffcior.edu.ru/
POCTPAHCTBE

65 ['eomeTpHuyeckre METO bl BEIYMCICHHS YTIiIa MEXy IPSIMbIMU 19.02.2024 | http://fcior.edu.ru/
B MHOTOTPaHHHUKAX

66 }Ji[rljl};l"paHHBH/I yroi. CBOWCTBO JIMHEHHBIX YIIIOB IBYTPAHHOTO 21.02.2024 | htto:/ffcior.edu.ru/

67 [leprienauKynsapHbie IUIOCKOCTH. CBoiicTBa B3aUMHO 22.02.2024 | http://fcior.edu.ru/
NePIEHIUKYIISPHBIX TUIOCKOCTEH
[Tpu3Hak neprneHAnKYISIPHOCTH IIOCKOCTEH; Teopema o

68 | mpsimoii mepeceueHHs ABYX MJIOCKOCTEN MepHeH IUKYISPHBIX 26.02.2024 | http://fcior.edu.ru/
TPEThEN MIIOCKOCTH

69 Hps[vMoyronLHLm napaieNienure; Kyo; H3MepeHus, 28.02.2024 | htto://fcior.edu.ru/
CBOWCTBA NMPSIMOYTOJBHOT'0 apaJljiesienunea

70 Teopema o JMarOHAIH NPSMOYTOBHOTO NapauleNenHiesa i 20.02.2024 | http://fcior.edu.ru/
CIIC/ICTBHE U3 HE

71 | CrepeomeTpuueCcKre W MPUKIIAIHBIC 3a]]a4H, CBSI3aHHBIC CO 04.03.2024
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B3aMMHBIM PaCIIOJIOKCHHUEM NIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/Iei CKpCIIUMBAIOIIHECS IIPAMBIC, IapaljICIbHbIC

72 1 06.03.2024 | http://fcior.edu.ru/
TUIOCKOCTH B CTAHJAPTHBIX MHOTOTPAaHHHKAX
[Tapa mapaienbHBIX IOCKOCTEH HAa CKPEIIMBAOIINXCS
73 | IpsIMBIX, PACCTOSIHUE MEX]y CKPEIIMBAIOIIMMHUCS MPSIMBIMH B 1 07.03.2024 | http://fcior.edu.ru/
MIPOCTBIX CUTYAITHSIX
74 PaccrostHuEe OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSMOit 1 11.03.2024 | http://fcior.edu.ru/
JI0 TJIOCKOCTH
75 Boruncnenue paccTosHUN MEXIY CKPEILIMBAIOLIUMHCA 1 13.03.2024 | http://fcior.edu.ru/
TPSIMBIMU C TIOMOIIBIO TTEPIICHIUKYISIPHOM TIOCKOCTH
TpéxrpaHHbIi yroj, HEPABEHCTBA JIJIsl TPEXTPAaHHBIX YTJIOB.
76 | Teopema IIudaropa, TeopemMbl KOCHHYCOB ¥ CUHYCOB IS 1 14.03.2024 | http://fcior.edu.ru/
TPEXTPAHHOIO yIJIa
77 DNEeMEHTHI CPEPUIECKON reOMETPUH: Te0IC3NUCCKHUEC JTHHUN 1 18.03.2024 | http://fcior.edu.ru/
Ha 3emiie
78 | KonTponbHas paboTa "YTIIbl U paccTOSTHUS" 1 20.03.2024 | http://fcior.edu.ru/
79 Cucremaru3zanusi 3HaHUN "MHOTOTpaHHUK U €T0 SJIEMEHTHI" 1 21.03.2024 | http://fcior.edu.ru/
80 | [lmpammpa. Buasl nupamun. [IpaBuisHas nmupamMuaa 1 01.04.2024 | http://fcior.edu.ru/
81 | Ilpusma. [IpsimMast u HaksIOHHAS TpU3MBL. [IpaBribHAs TpH3Ma 1 03.04.2024 | http://fcior.edu.ru/
82 II;I;)GS[MOH napajuIeIeUIe I, TPSIMOYTOJILHBIN IMapalie/IeuIe], 1 04.04.2024 | http://fcior.edu.ru/
83 | Bemykubie MHOTOrpanHukd. Teopema Ditnepa 1 08.04.2024 | http://fcior.edu.ru/
84 Brimykiibie MHOTOrpanHukH. Teopema Ditnepa. [IpaBunbHbIe 1 10.04.2024 | nhttp://fcior.edu.ru/
Y TIOJTYTTPaBWIIBHBIE MHOTOTPAHHUKH
85 | KonTponbHas padborta "MHOrorpaHHuKu" 1 11.04.2024 | http://fcior.edu.ru/
86 | [lonsaTre BeKTOpa HA IJIOCKOCTH M B POCTPAHCTBE 1 15.04.2024 | http://fcior.edu.ru/
87 | Cymma BEeKTOpOB 1 17.04.2024 | http://fcior.edu.ru/
88 | PasHOCTBH BEKTOPOB 1 18.04.2024 | http://fcior.edu.ru/
89 | [IpaBwio mapamienenuena 1 22.04.2024 | http://fcior.edu.ru/
90 | YMHOXEHHE BEKTOpa Ha YUCIIO 1 24.04.2024 | http://fcior.edu.ru/
91 PasnosxeHnue BekTopa mo 6asucy TpéX BEKTOPOB, HE JIKAIIUX 1 25.04.2024 | http://fcior.edu.ru/

B OJHOU INIOCKOCTH



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

92 | CkansipHOE TPOU3BEICHUE 1 29.04.2024 | http://fcior.edu.ru/
93 | Boruncnenue yria MexJ1y BEKTOpaMU B IPOCTPAHCTBE 1 01.05.2024 | http://fcior.edu.ru/
94 | Ilpocreiiimue 3a1aun ¢ BEKTOPaMH 1 02.05.2024 | http://fcior.edu.ru/
95 | [Ipocreiimue 3a1aun ¢ BEKTOpaMH 1 06.05.2024 | http://fcior.edu.ru/
96 | [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 08.05.2024 | http://fcior.edu.ru/
97 | Ilpocreiimue 3a1aun ¢ BEKTOpaMH 1 13.05.2024 | http://fcior.edu.ru/
98 | OGo0menue u cucTeMaTH3anys 3HaHUH 1 15.05.2024 | http://fcior.edu.ru/
99 | OGo0mIeHue u cucTeMaTH3anys 3HaHUH 1 16.05.2024 | http://fcior.edu.ru/
100 | MroroBas koHTpoIbHAS paboTa 1 20.05.2024 | http://fcior.edu.ru/
101 | MroroBas koHTpoIbHAS paboTa 1 22.05.2024 | http://fcior.edu.ru/
102 | O6obmenue u cucTeMaTH3aIus 3HAHUI 1 23.05.2024 | http:/fcior.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* Maremaruka. ['eometpus, 11 kimacc/ Mepsnsak A.I'., Homuposckuii /1. A., ITomsikoB B.M.;
nox penakiueit [Togonsckoro B.E., O01mecTBo ¢ orpaHnyeHHON OTBETCTBEHHOCTHIO
Nznarensckuit nentp « BEHTAHA-I'PA®y; AktinonepHoe obmecTBo «M31aTenbcTBo

«IIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

MareMatuka : anrebpa U Hayalla MATEMaTUYECKOTrO aHaau3a, reoMmeTpus. ['eomerpusi.
Yrny6aéunsiit ypoBens : 10 knacc : merogudeckoe mocooue / E. B. bynko, A. I'. Mep3isk,
B. b. Ilonouckuii, M. C. SAxup. — M. : Benrana-I'pad, 2020. — 83 c. : wi1. —

(Poccuiickuii yueOHUK).

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://www.tmn.fio.ru/works/

http://school-collection.edu.ru

http://fcior.edu.ru
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