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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOTrO Kypca «I'eomerpus» 6a30BOTO YpOBHS Il O0Y4aIOIIUXCS
10 kmaccoB paszpaboraHa Ha ocHOBe DenepaibHOr0 TOCYAapPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHIapTa CpeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUCKOTO 00pa3oBaHUSL.
PeaJII/I3aHI/I51 IIporpaMMbl obOecIeynuBaeT OBJIAJICHUC KIIIOYCBbIMH KOMIICTCHIUAMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO Pa3BUTHUS JIUYHOCTH O0YUYaFOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUHM Ha YypOBHE cpeaHero oOuiero ooOpazoBaHUs
00yCIIOBJIEHa NPAKTHUYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PA3BUTUS OO0YyYaromuxcs, (OPMHUPOBAHUS
(GYHKIMOHATHHONH MaTeMaTHYeCKOH TPAMOTHOCTH, W3YYEHUS JAPYIHX YYEeOHBIX UCIHMILIHH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYHIIHOCTH U TMPOUCXOKIECHUU
TEOMETPUUECKUX a0CTPaKIIUN, COOTHOIIEHUU PEAIbHOTO U HJCAbHOTO, XapaKTepe OTPasKeHUs
MaTE€MaTU4YeCKON HAayKOM SIBJICHUH U IPOLECCOB PEAIIBHOIO MUpPA, MECTE TEOMETPUU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHHMS B HAYYHOM IIO3HAHWU W B TPAKTHKE
croco6cTByeT (HOPMHPOBAHHIO HAyYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KayecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /1alITAllii B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OAHMM K3 0a30BBIX TPEJAMETOB HAa YpPOBHE CPEIHETO OOIIEro
o0pa3oBaHus, TaK KakK O0eCleYrBaeT BO3MOXKHOCTh M3YYEHHUS KaK IUCHIUIUINH €CTECTBEHHO-
HAyYHOW HAIMPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKJACHUH B XOJE pEHICHUs
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3a7ad eCTECTBEHHO-HAyYHOIro LHUKJIAa, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPAaeT CYHNIECTBEHHYIO pOJb BO BCEX
o0macTsaX HesTedbHOCTH 4YenoBeka. OpHEeHTalusl 4YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIET0 MUpA,
yCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs  JAEHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHOU U TPYI0BOM
NeSITETIbHOCTH, SIBJISIETCS OJHUM M3 TMPO(ECCHOHANBHO BaKHBIX KAa4eCTB, IMMOITOMY aKTyalbHa
3amada (GOPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JEeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Ilens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecredeHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMATHUECKUX T'€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIIEHITHOTO MIPOI0JDKEHUsT 00pa30oBaHus Mo
CHENUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCIIOJIB30BAHUEM T€OMETPHH.

[Iporpamma 1o TeoMmeTpun Ha 0a30BOM YpOBHE NpeIHA3HAYCHA JUIS OOYYaOIIHXCS
CpedHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPYJAHEHHI Ha YPOBHE OCHOBHOI'O



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
06H_II/IG MaTCMAaTUYCCKUC YMCHHS, CBA3AHHBIC CO CHCHH(I)HKOﬁ réeoMCeTpruu u HGOGXOI[I/IMBIC JJIA
JKU3HHU B COBPCMCHHOM O6H.[CCTB€. KpOMe 9TOro, OHM UMCIOT BO3MOXKHOCTb U3YUYUTb T'COMETPHUIO
Oosee TIyOOKO, €CITM B JAJIbHEHIIIEM BO3ZHUKHET HEOOXOJAUMOCTh B TEOMETPUYCCKUX 3HAHUSIX B
poeCCUOHATLHOM IeATEILHOCTH.

I[OCTI/I)KCHI/IC e OCBOCHHA ITPOrpaMMBbI O6€CHC‘II/IBa€TC$I PCICHUCM COOTBCTCTBYIOIIUX
3anay. IlpuopurerHpiMu 3amadamMu ocBoeHHs Kypca «['eomerpum» Ha 6a3zoBoM ypoBHe B 10
KJ1accax sIBIISTIOTCS:

e hopMupoBaHHE MPEICTABICHUSA O TEOMETPUUM KaK 4YacTh MHUPOBOW KYJIbTYpHl U

0CO3HAHKE €€ B3aMMOCBSI3U C OKPYKAFOIIUM MHPOM;

.(bopMI/IpOBaHI/IC IpeAcTaBJICHUA O MHOIOIpAaHHHMKAX M TelaxX BpalleHusa Kak O

BaXKHEUIIIMX MaTEeMaTUYECKUX MOACIAX, IIO3BOJIAKOMIUMX OIIMChIBATH H
M3y4aTh Pa3HbIE ABICHUS OKPYKAIOLUIETO MUPA;

e OpMHUpOBAaHHE yMEHHS PACIIO3HABATH HA 4YEPTEkKaX, MOJEIAX M B PEAIbHOM MHPE
MHOTOTPAHHUKH U TeJla BPALCHUS;

®OBJAJICHME METOJAMM pEIIeHUs 3aJad Ha IIOCTPOEHHsS Ha  H300paKEHHAX
IIPOCTPaHCTBEHHBIX (PUTYD;

e QOpMUpPOBaHHE YMEHMS ONEPUPOBATH OCHOBHBIMM IIOHATHUSMM O MHOTOTPAHHUKAX U
TeNax BPAIEHUS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJIAJICHHE AITOPUTMAMHU PELICHUsS OCHOBHBIX THMIOB 3aa4; (POPMHUPOBAHHE YMEHHUS
IPOBOAUTL  HECIOKHBIE  JOKA3aTelbHBIE  PACCY’KACHMS B  XONE  pELICHHS
CTEpPEOMETPHUECKHX 33124 ¥ 3374 C IIPAKTUYECKHM COJEPKAHUEM;

®pa3BUTHE  HUHTEIUIGKTYyalbHBIX M TBOPYECKMX  CHOCOOHOCTEl  00ydaromuxcs,
I03HABATENILHOIM aKTHBHOCTH, UCCIEI0BATENbCKMX YMEHHUI, KDUTUYHOCTH MBILLICHHUS;

e popMupoBanue (PYHKIMOHAILHOM TI'PAMOTHOCTH, PEIEBAHTHON TE€OMETPHU: YMEHHE
pacro3HaBaTh NPOSBICHUS TEOMETPHUYECKUX MTOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEANbHBIX JKU3HEHHBIX CUTyalUsIX W IPH HM3YyYEHUM IPYTUX y4eOHBIX IPEIMETOB,
IPOSIBICHUS 3aBUCMMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIMpOBaTh HMX Ha S3BIKE
reOMETpUH M  CO3/1aBaTh TIEOMETPHYECKHE MOJENHU, IPUMEHSATh OCBOCHHBIH
reOMETPUYECKMI anmapaT [y pelleHHs NPaKTHKO-OPUEHTHPOBAHHBIX  3a71ad,
MHTEPIPETUPOBATH U OLIEHUBATH IIOJYYEHHBIE PE3YIbTATHL.

OTIMYUTENBHON 0COOEHHOCTBIO IIPOrPAMMBI SBISETCS BKIKOYEHHE B KyPC CTEPEOMETPHUU

B Hauyale €ero M3y4yeHWs 3aj]ad, pElIaeMbIX Ha YPOBHE MHTYUTUBHOTO MO3HAHUA, H
ONpeeéHHBIM 00pa30M OpraHM30BaHHas paboTa HaJ HHMH, 49TO CHOCOOCTBYIOT Pa3BHTHIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBILNLIEHHS, CTUMYJIUPYET IPOTEKAHHE HHTYMTHBHBIX
IPOLIECCOB, MOTUBHMPYET K AalbHEHIIEMY H3yUEHUIO IIPEIMETA.

[IpennouTeHnue OTHAETCA HArIAAHO-KOHCTPYKTUBHOMY METOAYy OOy4eHHs, TO €CTh
TEOPETUYECKHE 3HAHMS HMEIOT B CBOEH OCHOBE UYyBCTBEHHOCTh MPEIMETHO-IPAKTHYECKOM
NeSATeNbHOCTH. Pa3BHTHE TPOCTPAHCTBEHHBIX IPEJACTABIEHWHA Yy ydaluxcs B Kypce
CTEpPEOMETPHH IIPOBOAUTCA 34 CYET PEIICHHS 3aa4 Ha CO3/IaHUE IPOCTPAHCTBEHHBIX 00Pa30B M
3a/a4 Ha ONEPMPOBAHUE IPOCTPAHCTBEHHBIMU oOpasamu. Co3faHume o0pas3a IPOBOJMTCS C
OIOPOii HAa HATTISAHOCTD, 4 ONIEPUPOBAHUE 0OPA30M — B YCIOBHAX OTBICUYEHHUS OT HATJISAIHOCTH,
MBICJIEHHOTO U3MEHEHHS €r0 HCXOIHOTO COIEP/KAHMS.

OcHOBHBIE ~ cozmepKaTenbHble JMHMH Kypca «leomerpum» B 10  Kiaccax:
«MHuororpanHuKm», «[IpsAMBbIE ¥ IIOCKOCTH B IPOCTPAHCTBE.



dopmupoBaHHe JIOTHYECKUX YMEHHH PAcIpeAeNseTcsi He TOJIBKO 10 COIEpKaTeTbHBIM
JMHUSAM, HO | 10 ToZiaM 00y4YeHHsI Ha YPOBHE CpPeIHEro 001Iero oopa3oBaHus.

Conepxkanue 00pa3oBaHMs, COOTBETCTBYIOIEE IPEAMETHBIM pPe3yabTaTaM OCBOCHHUS
paboueii IporpaMmBbl, pacrpeeIEHHbIM 110 roiaM 00y4eHH s, CTPYKTYPUPOBAHO TAKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TIEOMETPUYCCKMMH  IIOHATHSIMH W HaBBIKAMH  OCYIIECTBIISUIOCH
IIOCIIEIOBATEIFHO M TIOCTYNATeNbHO, C COOJIOACHHEM IPHUHIUIA IPEEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY I€OMETPUYECKHX MPEICTABICHUA 00YJIarOIIUXCS,
paciupsist 1 yriryousist e€, o0pasysi IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usydenne reomerpun oTBOAUTCS 2 Yaca B Henenmo B 10 kimacce, Bcero 3a roja 00ydeHust
- 68 yueOHBIX Jaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHoOe pacnosiokeHue NMpsIMBIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NapaJIeIbHbIE U
cKpemuBampmyecss npsamsie. llapamnenbHOCT NpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MpSMBIMH B
npoctpancTBe.  [lapanienbHOCTh  IJIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuiockocTel. [IpocTeiine mpocTpaHncTBeHHbIE PUTYpBI HA MJIOCKOCTHU: TETPadIp,
KyO, mapaJuiesienune; noCTpOCHUE CEUCHUN.

[lepnieHaAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: NEPHEHIUKYJISpPHBbIE MpsSMblE B
IIPOCTPAHCTBE, TMpSMbIE MapajuleJbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIpHU3HaK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHEHAUKYISPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJd MEXAY NPSAMOW M IUIOCKOCTBIO; JIBYIPAaHHBIA YIOJ,
JUHENHBINA yron AByrpaHHoro yria. [lepneHaukysasip U HakJIOHHBIE: PACCTOSIHUE OT TOYKU JO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[lepneHAUMKyYISPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IuiockocTel. Teopema
0 TPEX NEPHEHIUKYIIApaXx.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIPAHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MIPU3MBI.
[Tapannenenunen, NpsMOYTOJbHBIN Mapajienenumnes U ero cpoicrea. Ilupamuaa: n-yromapHas
NUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb IMHPaMUJBbI;
npaBUjbHAasl W YyCEUEHHas MNUpaMuja. OJIEMEHThl Mpu3Mbl W nupaMmuibl. [IpaBuiibHbBIE
MHOTOIPAHHUKHU: MOHSTHE MPAaBUJIBHOTO MHOIOIPAHHHMKA; MPaBWIbHAs MpU3Ma W MPaBUIIbHAA
NUpaMKJia; MpaBUiIbHAsl TPEyroibHasi MUpaMKia U IPaBUIBHBIN TeTpasap; kyO0. [IpencraBienue
O TMpaBWJIbHBIX MHOTOTPaHHMKAX: OKTajdap, JoJeKa’Ap M ukocadap. CedeHus Opu3Mbl U
MUpPaMUIBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NMPAMOMN, MIIOCKOCTH.
DneMeHTbl CUMMETPUH B IUpaMuax, Napaieienurnenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Brruucnenue »1eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPU3MBI, IJIOLIAAb OCHOBAHMH, TeOopema O
OOKOBOW TMOBEPXHOCTH NpsAMOM mpu3Mel. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
MPaBWIbHON NMHUpamMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 006 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH IMOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3yIOTCSA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOTO OOIIEeCcTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoIeayp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUH € UX (QYHKIMUAMU M HA3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OPMUPOBAHHOCTBHIO POCCUICKON IPpaXKTAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOT0; OCO3HAHHMEM JIMYHOTO BKJIAa/la B MOCTPOEHUE
YCTOHYMBOTO OYyIyIIEroO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHWEM K  MHpYy, BKJIKOYash 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM acleKTaM pa3JInYHbIX BUJ0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B MHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBo€e mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, peryisipHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JIESATEIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K pa3IMYHBIM
chepam npodhecCHOHATBHOM JesTeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpPUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUU BCEH KM3HMU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
HDKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME IMPUPOJHOM U COLMAIBHOW Cpefbl, OCO3HAHUEM
I00aMbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpHEeHTalued Ha  [pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUM Ul pelieHus 3afad B 00JIacTU OKpYXKaroule cpelbl, MIaHUPOBaHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

IleHHOCTH HAYYHOI'0 MO3HAHMS:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MaTeMaTU4YECKOW KyJIbTYPOH KaK CpPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOro npeameta «MaTemaThka
XapakTepU3yIOTCd  OBJAJICHHEM  YHHBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.
1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
Bba3zoBble Jioruyeckue eiicTBUSA:
®BBISIBIISITh M XAPAKTEPHU30BATh CYIICCTBCHHBIC MPHU3HAKA MATEMaTHYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAEICHUSI MOHATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIIPHHUMATH, (OPMYJTUPOBATH M TPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTCIHHBIC U
OTpHUIATEIIbHBIC, SANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBEISIBIISITh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUHS B (paKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IpEAarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;
® JIe)IaTh BBIBOJIBI C HWCITOJIb30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® [IPOBOJTUTH CAMOCTOSITEIIBHO JTOKA3aTeIbCTBA MATEMATUICCKUX YTBEPKIACHUN (IIPSAMBIC H
OT TMPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BBIBO/IBI;

® BEIOMpATh CIOCO0 pelieHus y4eOHOUM 3amaun (CpaBHHMBATh HECKOJIBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOoJIee MOIXOSAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® IICITOJIE30BATh ~ BONPOCHI  KaK  HCCICAOBATEIbCKUH  WHCTPYMEHT  TO3HAHWS,
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHIO,
MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIM  OKCIEPUMEHT, HCCIEIOBaHHE 10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro o0OBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATEBHO (DOPMYITHUPOBATH 000OIIEHUS U BEIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUs, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH IMONYYECHHBIX DPE3yJIbTaToB,
BBIBOZOB M 000OIIEHNI;



® [IPOrHO3UPOBATH BO3MOXHOE PAa3BUTHE MPOLECCA, & TAKIKE BBIIBUIaTh IPEIIIOIOKEHUS O
€r0 pPa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBISBJIATH Ae(PULNTHI MHPOPMALIMH, TaHHBIX, HEOOXOAUMBIX JJIs1 OTBETA HAa BONPOC U JJIs
pelIeHNs 3a1a4H;

eBbIOMpaTh MHGOPMALMIO U3 HUCTOYHMKOB pa3JIM4YHBIX TWUIIOB, aHAJIM3UPOBATh,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

® CTPYKTYpHpOBaTh  HH(OpMAIMIO, NPEACTaBIATh €€ B  pasauuHbIXx  (opmax,
WITIOCTPUPOBATh IpadMuecKy;

® OIICHMBATh HAAEKHOCTh HMHPOPMALUM IO CaMOCTOSTENBHO CHOPMYINPOBAHHBIM
KPUTEPHUSM.

2) VHusepcanvHbie KOMMYHUKAmMuUGHbIE Oelicmeus, 00ecneyusaom cQopmuposaHHoCb

COYUAIbHbIX HABBIKO6 06)/‘{61}01/(41/!)(6’2.

O0menue:

® BOCIIPUHUMATH M (DOPMYIUPOBATh CYKICHUS B COOTBETCTBUH C YCIOBHSAMHU U LEISIMH
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

®B X0/ 00CYX/ICHHS 3aJaBaTh BOIPOCH! MO CYIIECTBY OOCYKIaeMOil TeMbI, IPOOIEMBI,
pemaeMoi  3aja4yM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE HA TIOUCK pEUICHUS;
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHHSAMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
00HapY)XMBaTh pa3In4ue U CXOJCTBO IMO3UINHI; B KOPPEKTHOH opme HOopMyIUpOBaTh
pa3HOIIACHsl, CBOM BO3PaKECHUS;

® [IPEJICTABIIATh PE3YIbTAThl PEUICHUS 33/Ja4M, DKCIIEPHMEHTA, MCCIEIOBAHHS, MPOCKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUAYAILHONW paObOTHI TIPH
pemeHnn y4eOHbIX 3a/1a4; PHHAMATH 11eJIb COBMECTHOH NEesATEIbHOCTH, TUNIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloThl, pacmpeneisTh BHIBI paboT, J1OroBapHBAThCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001aTh MHEHHUS HECKOJIBKUX JIFOACH;

® y4yacCTBOBaTh B IPYNNOBBIX (GopMax paboThl (00CYXIeHUs, OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
MPOJIYKT IO KPUTEPHUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSI.

3) Vuusepcanvhvie pezynamusnsie oeticmausi, 06ecneuugaiom opmMuposanue CMviC08bix

YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranusaunus:

® COCTABJIATh IJIaH, aJTOPUTM PEIICHUs 3aJaud, BbIOMpPATh cHoco0 pemeHus ¢ y4éTom
UMEIOIINXCS PECYpPCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb:



® BJIa/ICTh HaBbIKAaMH MTO3HABATEIBHOM pedieKCuu KaKk OCO3HAHMS COBEPILAEMBIX JeHCTBUI
U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YyIbTATOB; BIALETh CIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCA U PE3YIbTATA PEIICHU MATEMATUYECKOH 3a1a4u;

® [IPEIBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPH PEIUICHUM 3a]a4H, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, AaHHBIX, HAWICHHBIX
OIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHMBAaTh COOTBETCTBUE pE3yJibTaTa IETHM M YCJIOBUSAM, OOBSICHATH TNPHYUHBI
JOCTHKEHUSI WIM HEIOCTHKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

OnepupoBaTh NOHATUSAMU: TOUKA, MPsAMasi, IIIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUH I€OMETPUUECKHUX
3ajad4.

OnepupoBaTb MOHATHSAMHU: MAPAUIENBHOCTh U MEPHEHAUKYISPHOCTh HPSAMBIX U
IIJIOCKOCTEM.

KnaccugummpoBars B3auMHOE pacloI0KEHNUE MPSMBIX B IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPAaHHBIM Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN Yol ABYIPaHHOI'O YIJia; IpaayCcHas Mepa JBYTPaHHOIO yIia.

OnepupoBaTh MOHATHUSMHU: MHOIOIPaHHHUK, BBINYKJIBI M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTHl MHOTOTPaHHHUKA, IPABUIbHBIH MHOTOTPaHHHUK.

Pacrio3HaBaTth OCHOBHBIE BUJbl MHOTOIPDAaHHUKOB (MHMpaMuja; IpusMa, NpsMOYTrOJIbHBIN
napanjenenurnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS I KiacCU(UKaLUU
(BBIYKJIBIE M HEBBIMYKJbIE MHOTOTPAaHHHUKH; TPAaBUJIbHbIE MHOTOIPAHHUKH; NpSIMblE H
HAKJIOHHBIE TIPU3MBI, NTapajljIeICUIebl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHU, UCTIONIB3YSI METO]T CIIE/I0B.

Crtpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKMX BEIMYMH IO oOpaslaMm HIu
QIropuT™MaM, IMPUMEHAS HU3BECTHBIE AHAJIUTHUUECKUE METOIBl IPU PEUICHMHM CTaHAAPTHBIX
MaTeMaTUYeCKUX 3aJjad Ha BBIUMCIEHHME PACCTOSHUN MEXAy JIBYMS TOYKAaMM, OT TOYKU IO
PSIMOM, OT TOYKHU 70 TVIOCKOCTH, MEXK1Y CKPELIUBAIOIIUMUCS TPSIMbBIMH.

Pemarp 3amaun Ha HaxOXAGHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaM WIn
QIropuTMaM, INPUMEHAS HU3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAApTHBIX
MaTEMaTUYECKUX 3a/1a4 HAa BBIUYHCIEHHE YIJIOB MEXAY CKPELIMBAIOIIMMUCS MPSIMBIMH, MEXIY
NPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npUMeHeHHeM (GOpMyll; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAASMU TOBEPXHOCTEMH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTb NOHATUSIMU: CHUMMETPUS B MPOCTPAHCTBE; ILEHTP, OCb MU IIJIOCKOCTh
CUMMETPUU; UEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYPHI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YepTEekKaX U PUCYHKAX.

[TpumensTh reoMerpuueckue (aKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHEIE CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUYCCKHX 3a]1ad.

[lpuBoMUTH, TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAE U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS HA MPAKTUKE: aHAU3UPOBATHh PEaJbHBIC CUTYAIlMH U
NPUMEHSTh HM3YYCHHBIC TIOHATHS B  MPOLECCE TMOWCKAa PEIICHUS MaTeMaTHYeCKU
cOpMYITHPOBaHHOW TPOOIEMbI, MOACTUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNU C HCIOJIb30BAHHEM TI'€OMETPHUYCCKUX TOHSATHH U TEOPEM,
anmapara aireOpsl; peniaTh NPakTHISCKUE 3a7a9d, CBI3aHHBIE C HAXOXKICHHUEM IeOMETPHUICCKIX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (UU(pOBbHIE)
Kourpoububle IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
http://www.tmn.fio.ru/works/
1 BBenenue B ctepeoMeTpuio 10
5 IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 12 1 http://www.tmn.fio.ru/works/
[TapanmnenbHOCTb NPSAMBIX U INIOCKOCTEN
2 TlepreHaMKyASPHOCTD IPSIMBIX H b http://www.tmn.fio.ru/works/
IIJIOCKOCTEN
http://www.tmn.fio.ru/works/
4 VYTriel MEXAY NPSIMBIMU U TNIOCKOCTSIMH 10 1
MHororpaHHUKH 11 http://www.festival.1september/
6 OO6BbEMBI MHOTOI'PaHHUKOB 9
I1 : .
7 OBTOPEHHE: CCHCHIL, pactTonmut i 4 1 http://www.festival.1september/
YTIIBI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[NPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

OCHOBHBbIE MOHATHUS CTEPEOMETPHUU:
TOYKa, IIpsiMast, INIOCKOCTh,
npoctpancTBo. [IpaBuna
n300pakeHus Ha pUCYHKaX:
1300pakeHus MIIOCKOCTEH,
napajiesIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

[TonsaTHA: nepecekarommecs

IIJIOCKOCTH, IIEPECCKAOIIUCCA
npsamMas U mJIOCKOCTb

02.09

02.09

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

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

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, NEPECEKAIONIUECS
psiMas U MJIOCKOCTh

09.09

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

3HaKOMCTBO C MHOTOIPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOSKITHOHHBIX
gepTeKax

09.09

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

HauanbHble cBefieHUs 0 KyOe u
nUpamuie, X pa3BEPTKU U MOJIEIH.
CeueHnss MHOTOTPaHHUKOB

[Tonsatre 00 akCMOMATHUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUU:

16.09

16.09

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

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



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

aKCHOMBI CTEPEOMETPUU U
CIICAICTBUS U3 HUX

10

11

12

13

HavansHbie cBeeHs 0 KyOe u
ApaMuJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPaHHUKOB

[TonsATHe 06 aKCHOMAaTHYECKOM
IIOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[Tonsatue 06 akCHOMATUYECKOM
IIOCTPOCHHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMETPUU U
CICACTBUA N3 HUX

BzaumHuoe PacCIoJIOKCHHUEC IPSAMBIX B
MMPOCTPAHCTBE: IIEPECCKAIOINECCA,
apaJiICJIbHBIC U CKPCITHBAOIIUCCA
IpsAMBIC

[TapauenbHOCTh IPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:
NapajuleJIbHbIC NPSIMBIE B
IIPOCTPAHCTBE; MAPAJUIEIBHOCTD
TPEX MPSAMBIX

[TapauienbHOCTB IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
[TapauienbHOCTB IPSIMOU U
IIJIOCKOCTH

VYTIBI ¢ COHAIIPaBICHHBIMHU
CTOpOHAMHU

23.09

23.09

30.09

30.09

07.10

07.10

14.10

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

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

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

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

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

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

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



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

VYros Mexay IpsMBIMU B

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

14 14.10
MIPOCTPAHCTBE
VToN MEXLy IPAMBIMY B http://www.tmn.fio.ru/works/
15 21.10
MIPOCTPAHCTBE
16 IMapayuIenbHOCTh IIOCKOCTE: 110 http://www.tmn.fio.ru/works/
napasJiesibHble INIOCKOCTH '
CaoiicTBa mapaIesbHbIX http://www.tmn.fio.ru/works/
17 . 28.10
IUIOCKOCTEH
TIpocrefilme MPoCTpaHCTBEHHbIE http://www.tmn.fio.ru/works/
18 (bUrypHI Ha MIOCKOCTH: TETPAdIP, 28.10
KyO, napajuiesenumnes
http://www.tmn.fio.ru/works/
19 Iloctpoenue ceuennii 11.11
http://www.tmn.fio.ru/works/
20 Iloctpoenue ceuennii 11.11
KonrtponbHas pabora no Teme
"[IpsiMble U TUIOCKOCTH B
21 p 18.11
npoctpaHncTse. [lapamienbHOCTb
MPSIMBIX U MJI0CKOCTEN"
IleprieRMKyILPHOCTE IPAMOH H http://www.tmn.fio.ru/works/
22 MNJIOCKOCTH: TIEPHCHAUKYIISPHBIC 18.11
MpsIMBIE B IPOCTPAHCTBE
[TonsaTue 06 akCHOMaTHYECKOM _
23 IOCTPOEHUHU CTEPEOMETPHU: http://www.tmn.fio.ru/works/
25.11

aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX



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

24

25

26

27

[IpsiMble mapasienbHele U
NEPIEHIUKYISIPHBIE K INIOCKOCTH

[IpsiMble mapasienbHele U
NEPIEHIUKYISIPHBIE K INIOCKOCTH

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIPSIMON U TUIOCKOCTH

[Ipu3Hak nepneHIuKyIIpHOCTH
MPSIMOM U TUIOCKOCTH

25.11

02.12

02.12

09.12

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

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

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

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

28

Teopema o npsimoit
MEePIEeHIUKYISPHON MI0CKOCTH

09.12

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

29

Teopema o npsamon
NEPIEHIUKYIIIPHON MJIOCKOCTU

16.12

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

30

Teopema o npsamon
MEPIEHANKYISIPHON TIJIOCKOCTH

16.12

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

31

[IepneHuKynsp ¥ HAKJIOHHBIE:
pacCcTosHUE OT TOYKH [0 IIIIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH

23.12

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

32

[lepneHuKynsp U HAKIOHHBIE:
paccTosHUE OT TOYKH [0 IIIOCKOCTH,
paccTostHue OT MPSMOM 10
IIJIOCKOCTH

23.12

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

33

[lepneHauKynsp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 MII0CKOCTH,
paccTosHUE OT MPSIMOM 110

30.12

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

[lepieHuKyNAp U HAKIOHHBIE:
paccTostHUuE OT TOYKH JI0 IJIOCKOCTH,

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

34 o 1 30.12
paccTosiHue OT IpsIMOM 10
IJIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YIOJI MEXY 1
IPSIMOH U TIOCKOCTBIO

36 JIByrpaHHbIN yroJi, JMHEHHBIN yroa 1
JBYI'PAHHOI'O yIJia

37 JIByrpaHHBIN yroJl, JMHEHHBIN yromi 1
JBYTPAHHOI'O yIJia
[leprieHANKYISAPHOCTH MIIOCKOCTEH:

38 MIPU3HAK MEPIEeHIUKYIIPHOCTU ABYX 1
IIJI0CKOCTEN
IlepneHIMKYIAPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX 1
IIJIOCKOCTEN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:

40 MIPU3HAK NEPIEHAUKYIIPHOCTH IBYX 1
IIJIOCKOCTEN

41 Teopema 0 TpEX nepHeHANKYIApax

42 TeopeMa 0 TpEX NepHeHAUKYIIApax

43 Teopema o TpEX mepreHANKYIAPax
KonrponbHas pabota no remam

44 "IlepneH IUKYISIPHOCTD NPSAMBIX U 1
mockocTeil" u "YTiabel Mexy
NPSAMBIMH U TIJIOCKOCTAMM"

45 IlonsiTHEe MHOTOIpaHHUKA, OCHOBHBIE 1



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

3JI€MEHThl MHOTOTPaHHUKA,
BBINYKJIbIE U HEBBIMYKJIIbIE
MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHUKA

46

IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMast U
HaKJIOHHasl IPU3MBbl; OOKOBas U
II0JIHAsl IOBEPXHOCTh IIPU3MBI

47

48

49

[Tapamrenenunen, NpsAMOYTOJIbHBII
HapajuleNICUIe] U €ro CBOMCTBA
IIupamuza: N-yrosbHas nupamuaa,
I'PaHU ¥ OCHOBaHME NMUPaMUIbI;
OOKOBast ¥ OJTHASI TOBEPXHOCTH
MMpaMM/Jibl; IpaBUJIbHAS U
yCeu€HHas nupaMuaa

[IpaBuUIbHBIE MHOTOTPAHHUKU:
MOHATHUE MPABUILHOTO
MHOTI'OrpaHHUKaA; IMpaBUJIbHAA
IIpru3Ma 1 1paBUJIbHAasd NUpaMuaa,
[IpaBUJIBHAS TPEYTOJbHas UpaMuia
Y IPaBUJIBHBIN TETPasp; Kyo

50

51

[IpencraBnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOAEKadAp U UKOCAIP.

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTbI
CUMMETpPHUU B TUPAMHUJAX,
napajuleJIenuIe1ax, IPaBUIbHBIX




MHOTI'OrpaHHUKax

Brrancnenue 31eMeHTOB

52 MHOTOTPaHHHUKOB: pEOpa, 1
JaroHaJd, YTkl
[Tnomaae 60KOBOM MOBEPXHOCTH H
MOJIHOM MOBEPXHOCTH MPSMOU
53 MIPU3MBI, TUTONIAh OCHOBAaHHH, 1
TeopeMa 0 OOKOBOI OBEPXHOCTU
IIPSIMOM IIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIBHOM
54 MMUPaMU/IBI, TEOpPEMa O TIOMIATH 1
OOKOBOI TIOBEPXHOCTH YCCUEHHOM
T PAMH/TBI
55 KonTponbHas pabota mo Teme 1
"MHororpanHuku"
56 [TonsiTre 06 00BEMeE 1
57 O06BEM TUpaMuIbI 1
58 O0BEM nupamMuIsI 1
59 O0BEM nupamMuIsI 1
60 O0BEM TUpaMUIBI 1
61 OOBEM TTPHU3MBI 1
62 O0BEM npU3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KonTponbHas pabota mo Teme 1
"O06BEMBI MHOTOT'PaHHUKOB"
65 [ToBTOpeHue, 0600IIEHNE 1

cucTeMaTu3alis 3HaHUH.




[TocTpoenue ceueHuii B
MHOTOTpaHHHUKE

66

[ToBTOpenue, 0600IICHNE
CUCTEMATU3ALU 3HAHUM.
Beluncrnenue paccTosHAN: MEXIY
IBYMsI TOUKaMH, OT TOUKH J10
IIPSIMOM, OT TOYKH 10 IVIOCKOCTH,
MEXy CKPELMBAIOIUMUCS
IPSIMBIMU

67

68

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpeHME, 0000IIEHNE
CUCTEMAaTU3alMsl 3HAHUMH.
Beruucnenue yrios: Mexay
CKPEILMBAIOIIUMUCS MPSIMBIMH,
MEXy NPSAMOM U IJIOCKOCTBIO,
JBYTPaHHbBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[Hunuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300paxkeHre NUINHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
HUIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroIime
KOHUYECKOW MMOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTHU




Konyc: ocHOBaHue U BepIIMHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
MIOJIHOM MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MMOBEPXHOCTh
N300paxkeHne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapalICIIbHOM
OCHOBAHUIO, U IIOCKOCTHIO, TTPOXOISIICH
yepes BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06bEM UIMHApa, KOHYCa

15 O06BEM mapa u rwiomaas cheps
[TogoOHbIE TEeNa B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonrtponsHas padora no temam "Tena
Bpaienus" u "O6bembl Ten"

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 Crno)keHre ¥ BRIYUTAHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsimoyronbHas cucreMa KOOpJHHAT B
npocrpancTse. KoopanHatel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

Yron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrios Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBINA METOT ITPU
pPELIEHNH T€OMETPUYECKUX 3a1a4

KontponsHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucremarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpeHme, 0600IIEHNE U
cucreMarn3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHue, 0600IIEeHNE U
cUcTeMaTH3allis 3HaHUM. 3agauu
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1
39 cucTeMaTu3anus 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIbHAS paboTa 1 1
34 [ToBTOpEHME, 0606H_[eHI:Ie u 1
CHUCTEMATHU3AIMs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







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

* Maremaruka: anrebpa U Hayajla MAaTeMaTUYECKOTo aHayin3a, reomeTpus. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., byry3oB B.®., Kagomnes C.b. u npyrue, AkipionepHoe 00IIECTBO

«3marensctBO «lIpocBemenune»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

['eometpus 10-11. Tloypounsie pa3paOoTku. Atanacsu JI.C., Caaksin

C.M3narenscTtBO «lIpocBemenne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

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

http://www.festival.1september/
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