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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma ydye6HOro kypca «I'eomerpus» 06a30Boro ypoBHs A 00y4arOLIMXCS
10 —11 xmaccoB paspabortaHa Ha ocHOBe DeneparbHOrO roCyAapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa cpenHero odmero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEIbABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHHIO, U TPAJULUN POCCHICKOro 00pa30BaHUS.
Peannzanuss  mporpaMmbl  00ecrieuyMBAeT  OBJIAJEHHE  KJIIOUYEBBIMM  KOMIETEHLUSIMH,
COCTaBJIAIOIMMH OCHOBY IJId CaMOpPa3BHUTHA W HCIIPCPBIBHOTO 06p3.30BaHI/ISI, OEI0CTHOCTD
06HleKy.HI>TypHOFO, JIMYHOCTHOT'O U IMO3HABATCJIBHOI'O0 Pa3BUTHA JINMYHOCTH 06y11a101m/1xcg.

HEJIX U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpPUM Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTATOB
0o0y4eHHUs TEOMETPUU B HANPABJICHUHU JIMYHOCTHOTO Pa3BUTHs 00ydaromuxcsi, GOpMUPOBaHUS
(GyHKIIMOHATBHOW MaTeMaTHUYeCKOH TPAMOTHOCTH, W3Y4YEHHS JAPYTrUX Y4YEeOHBIX IAUCIMILINH.
PazButne y oOydaromuxcs NPaBHIBHBIX MPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMETPUUECKUX aOCTpaKIuii, COOTHOLICHUN PEaJbHOTO U HACATBHOT0, XapaKTepe OTPAKEHHS
MaTeMaTUYECKON HAyKOMW SBJICHUN W MPOLECCOB PEAJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK M pOJIM MAaTE€MaTUYeCKOr0 MOJEIMPOBAHMA B HAy4YHOM IIO3HAHUU M B TPAKTHKE
CHOCOOCTBYET (POPMHPOBAHMIO HAYYHOTO MHPOBO33PCHHUS YUAIIMXCS, a TakXKe KadyecTB
MBIIUIEHHSI, HEOOXOUMBIX JJISl a1allTallii B COBPEMEHHOM OOILECTBE.

['eomeTpus sBisiercs OJHUM U3 0a30BBIX MPEAMETOB HAa YpPOBHE CPEIHEro OOILIEero
o0pa3oBaHMs, TaK Kak OOECHeYrBaeT BO3MOXKHOCTb M3YUEHHUs KaK JAMCLUUIUIMH €CTECTBEHHO-
Hay4HOM HAIPaBICHHOCTH, TaK U T'YMaHUTapHOU.

Jlornueckoe wmbiieHue, GopMHpyeMOe MPU H3YYCHUH OOYUYAIOIIMMUCS TOHSITHIHHBIX
OCHOB TE€OMETPHUM M TOCTPOCHHH IIETOYKH JIOTHUECKUX YTBEP)KICHUH B XOJle pPELICHUS
FeOMETPUUECKHUX 3a/lay, YMEHHE BBIABUTaTh U OMpPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS IPH PEIICHUM 3a/ad €CTECTBEHHO-HAyYHOI'O IMKJA, B YAaCTHOCTH W3 Kypca
bu3uky.

YMeHne OpUEHTHPOBATHCS B TMPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0rnacTsx aesTenbHOCTH dYenoBeka. OpHeHTalusi 4ejoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €ro COLMAJIbHOTrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOIIEro MHUpa,
YCIIOBUE  YCIEHIHOIO MO3HaHWs M  aKTHMBHOI'O  IpeoOpa3oBaHUs  JEHCTBUTEIbHOCTH.
OmnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAUHSET pa3Hble BUABI yYeOHON U TPYAOBOI
JESTEIbHOCTH, SIBIISIETCS OJHUM U3 MPOPECCHOHATHHO BAXKHBIX KAYECTB, MOATOMY aKTyalbHa
3ama4a GOpMHUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUSIT — CYIIECTBEHHOI'O KOMIIOHEHTa B IOATOTOBKE K IPAKTHYECKOMN
JESTeIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

Llenb ocBOeHMsI MporpaMMBbl yueOHOro Kypca «['eomerpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0mieoOpaszoBarelbHOE M OOIICKYJIBTYPHOE pPAa3BUTHE OOYYArOIIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETEHUS] U HMCIIOJIb30BAaHMUS CUCTEMAaTHUYECKUX T'€OMETPHUECKUX 3HAHUHA U
JeicTBUM, crienn(@UYHBIX T€OMETPUN, BOZMOXKHOCTH YCIIEIITHOTO MPOJOJIKEHHSI 00pa30BaHUs 110
CIIELMAJIbHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAaHUEM I'€OMETPHUHU.

[Iporpamma 1o reomeTpun Ha 0a30BOM YpOBHE NpEAHA3HAYCHA IS OOYYaIOLIMXCS
CpeHEM IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyJHEHHM Ha YPOBHE OCHOBHOIO



obmiero obpazoBanus. Takum oOpa3om, oOydaromipecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOWTH
o0mye MaTeMaTHYeCKUe YMEHHUsI, CBA3aHHbIE CO CHEIM(UKON TeOMETpUM U HEOOXOIUMBIE IS
KHU3HHU B COBpeMeHHOM oO1iecTBe. Kpome 3Toro, OHM MIMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHUIO
6osee r1yOOKO, €Clii B JaJbHEHIIEM BO3HUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
poQeCcCHOHATBHOMN e TETFHOCTH.

JlocTrkeHue el OCBOEHUS TPOrpaMMbl 00€CTIeYHBAETCS PEILICHUEM COOTBETCTBYIOLINX
3agau. [IpuoputeTHpIMU 3a1auaMu 0OCBOeHUA Kypca «l eomeTpun» Ha 6azoBom ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMHUpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH KyJIbTYyphl U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIKUM MUPOM;

e (opMHUpOBaHME MPEACTABICHUS O MHOTOTpAaHHMKaX M TelaX BpALICHUS Kak o
BAKHEHMIIINX MaTeMaTUUYECKUX MOJEINSX, MO3BOJISIONINX ONUCHIBAaTh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KaIOLIETr0 MUPA;

e (opmupoBaHuEe yMEHMs paclioO3HAaBaTh HAa UYEPTEkKaxX, MOJEISIX U B PEalbHOM MHUDE
MHOTOI'PaHHMKH U TeJla BPaIlleHUs;

e OBJQJECHUE METOJaMHU pELIeHUs 3ajJjad Ha IOCTPOCHUS Ha HM300paXKeHUAX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHME YMEHHs ONEPUPOBATH OCHOBHBIMH IMOHATUSAMHU O MHOTOTPAaHHUKAX U
TeJlax BpallleHUs] U UX OCHOBHBIMHU CBOMCTBAMU;

® OBJIAQJICHUE AITOPUTMAMHU PEIIEHUS OCHOBHBIX THUIOB 33/a4; (hOpMUPOBAHHE yMEHUS
IPOBOJUTH  HECIIOKHBIE  JIOKA3aTeNbHbIE  pAcCy)KJIEHHs B  XOA€  pEeLIeHus
CTEpPEOMETPUUECKHX 33/Ja4 U 3a/1a4 C IPAKTUUECKUM COJIEPIKaHNUEM;

® Da3BUTHE UWHTEIUIEKTYaJbHBIX UM TBOPYECKHUX CIIOCOOHOCTEH  OOydarommuxcs,
[I03HABATEJILHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUIN, KPUTUYHOCTH MBIIIICHUS;

e (opmupoBaHue (HYHKIHMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHE
pacro3HaBaTh IIPOSIBICHUS T€OMETPUUECKUX MIOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEeaIbHBIX JKU3HEHHBIX CUTYallUSX W MPH H3YyUYEHUU APYTUX Y4eOHBIX MPEIMETOB,
IPOSIBICHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OpMyIMpOBaTh HX Ha s3bIKE
FeOMETpUM M  C€O3JaBaTh I'E€OMETPUYECKHE MOJIENH, IPHUMEHSATh OCBOEHHBIN
reOMETpUYECKUN ammapar s pelIeHUs MPaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJTY4YEHHBIE PE3YJIbTAThI.

OTnn4uTeIbHOM 0COOEHHOCTBIO MPOTPAMMBI SBJISETCSA BKIIOYEHUE B KYypC CTEPEOMETPUHN
B Hayaje €ro M3y4yeHUs 3a7ay, pELIacMbIX HAa YPOBHE HHTYUTHUBHOIO II0O3HAaHUS, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO ¥ TPOCTPAHCTBEHHOIO MBINUICHUS, CTUMYJIUPYET NPOTEKaHHE HHTYUTHBHBIX
IPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY N3yUEHHIO NTpeIMeTa.

[Ipennourenue OTAAETCS HATIATHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKON
NeSITeNbHOCTH. Pa3BuUTHE NPOCTPAaHCTBEHHBIX NPEACTABICHUH Yy ydalMxcs B  Kypce
CTEpEOMETPUH MPOBOIUTCA 3a CUET PELICHH 33/1a4 Ha CO3JlaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CozfgaHue oOpa3za NMPOBOAUTCS C
OMOpOI Ha HArJSAHOCTh, & ONEPUPOBAHUE O0PAa30M — B YCJIOBMSX OTBJIEUEHUS OT HAIJIAJHOCTH,
MBICJIEHHOTO U3MEHEHMS €r0 UCXOJHOI'O COACP KaHusI.

OcHoBHBIE coaepkaTesnbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukmn», «lIpsmMble U MIIOCKOCTH B IMPOCTPaHCTBE», «Tena BpameHus», «BekTopsl n
KOOPAMHATHI B IPOCTPAaHCTBE». POPMUPOBAHHE JIOTHYECKUX YMEHUH pacpeeisieTcss He TOJIbKO



10 COJEPKATeNbHBIM JIMHUAM, HO M TO rojaM oOOydeHHWs Ha YPOBHE CpEJHEero OOIIero
o0OpazoBaHwsl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHHS
paboueii mporpamMmsbl, pacrpeeEHHbIM 0 ToAaM 00yUYeHHs, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
YTOOBl  OBJQJICHUE T'EOMETPUYECKHMMH TOHATHUSAMH WM HaBBIKAMH  OCYIIECTBIISIOCH
HOCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM IPUHIMIIA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHHUS BKIIIOYAJIHNCH B OOIIYI0 CUCTEMY I'€OMETPUYECKHX MPEACTAaBICHUN 00yJaromuxcs,
pacuupsisi U yriyOssist e€, o0pa3ysi IpoYHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3ydenue reomerpun oTBoaUTCS 2 yaca B Heaento B 10 kiacce u 2 yaca B Hezenio B 11
KJIacce, BCEro 3a JiBa rofa oOyueHus - 136 y4eOHBIX 4acoB.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ MUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsiMasi, INIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTHYeCKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHHU U CIIEJICTBUS U3 HUX.

B3anmHOE pacmnosokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIUECS, TapalIeIbHbIE U
CKpeluBamomuecs npsaMble. IlapamienbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
napajulejbHble NPSIMbIE B IMPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MAPAJIIEIBHOCTh
OpsAMOM M TUIOCKOCTH. YTJbl C COHAINPAaBICHHBIMU CTOPOHAMHM; YroJl MEXKIY HIpsIMBIMH B
npoctpaHcTBe.  [lapamienbHOCTP  MJIOCKOCTEH:  MapajulielbHble  IUIOCKOCTH;  CBOMCTBA
napajuIeNbHBIX TUIOCKOCTel. [IpocTeiinme mpocTpaHCTBeHHBIE PUTYPHI Ha MIIOCKOCTH: TETPAdIpP,
KyO, mapajuiesienune; NoCTPOCHUE CEUCHUH.

[lepneHaAUKYISIPHOCTh OPSAMOM M IJIOCKOCTH:  IEPIEHIUKYJSpPHbIE IMpsIMBIE B
MIPOCTPAHCTBE, NPSIMbIE MapajUIeIbHbIE M MEPHEHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK
NEPIEHAUKYJSIPHOCTA IPSIMOM M IUIOCKOCTH, TEOpeMa O MpAMOU NEpPHEHAUKYJISPHOU
IUIOCKOCTH. YTJIBl B NMPOCTPAHCTBE: YroJl MEXAY MPSIMOW M IUIOCKOCTHIO; ABYIPAHHBIN yrod,
JUHENHBIN yroj JAByrpaHHoro yria. llepneHaukyisp U HaKJIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, DPACCTOSHUE OT NPAMOM 1O IUIOCKOCTH, NPOEKIHS (UTYpbl Ha IJIOCKOCTb.
IIeprieHAUKYIAPHOCTD IIJIOCKOCTEN: MIPU3HAK MEPIICHIUKYIIIPHOCTH ABYX IUIOCKOCTEN. TeopeMa
0 TPEX MEPIECHAUKYIApaX.

MHororpanHuKu

IToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOI'DAaHHHUKA, BBIIYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronbHas npusma; rpaHu
Y OCHOBAHUS MPU3MBI; IIPsIMasi U HAKJIOHHAs IPU3Mbl; OOKOBAs U I0JIHAS IOBEPXHOCTb IPU3MBI.
[Tapannenenunen, NpsAMOYTroJIbHBIN Mapajuiesienunes U ero coiictea. [Iupamuaa: N-yromapHas
nupaMuja, TpaHU M OCHOBAaHUE NHUPaMUIbI;, OOKOBas W TMOJHAS MOBEPXHOCTH MHPAMUJIBI;
IpaBWIbHAs M yCeu€HHas MNHUpaMuaa. OJIEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOIPAHHUKHU: MOHATHE NPABUJIBHOTO MHOTOIPAHHUKA; MPAaBWIbHAS NMPU3Ma M IpaBUIbHAs
NUpaMuja; MpaBuiibHas TPEyroiabHasl MUpaMuia U IpaBWIbHBIN TeTpasp; Ky0. IlpencraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’JAp, HoJeKa’Ap M ukocadap. CedeHus NOpU3MBI U
MUPAMUIBL.

CummeTpHsi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOM, IIOCKOCTH.
DJIEMEHThl CAMMETPUH B IUpamMuAax, napauiejenuneaax, IpaBUujibHbIX MHOTOTPAaHHUKAX.

Bbruuciienne 31eMEeHTOB MHOTOIPAaHHHUKOB: p&Opa, quaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTU M TIOJHOM MOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIaJb OCHOBAHUW, Teopema O
OOKOBOW TMOBEPXHOCTH MPsAMOM mMpu3Mbl. Ilnomans OOKOBOW MOBEPXHOCTH U TMOBEPXHOCTH
NOpaBWIbHON MUpaMuibl, TeopeMa o Iulomaau yced€éHHol nupamuiabl. [lonarue o6 oObEMe.
O0BbEM MUpPaMHIBL, TPU3MBL.

[TonoGuble Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOUIAIIMH IOBEPXHOCTEH,
00BEMaMHU MTOJO0HBIX TEJL.

11 KUIIACC

Tesa BpaneHus



[MunuHapuueckas NOBEPXHOCTh, O0Opa3ylolIe IWIMHIPUUYECKON IOBEPXHOCTH, OCh
WIMHIPpUYECKOI nmoBepxHocTU. L{uanHap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromas u
0Cb; TUIOIAAb OOKOBOM 1 MOJTHOI MOBEPXHOCTH.

Konnueckasi MmoBepXHOCTb, OOpa3ylolne KOHUYECKOM IMOBEPXHOCTH, OChb M BEpIIMHA
KOHMYECKOW TMoBepxHOCTH. KOHyC: OCHOBaHME W BEpIIMHA, OOpasymoomas W OCh; IUIOMIAIh
OOKOBOH M TIOJTHOM MOBEPXHOCTHU. YCEUEHHBIN KOHYC: 00pasylollie M BBICOTA; OCHOBaHUS U
OOKOBasi MOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, IuUaMeTp; IUIONIaJb HOBEpXHOCTH cdepbl. B3aumHoe
pacmonoxxenue chepsl ¥ INIOCKOCTH; KacaTeIbHask INIOCKOCTh K cdepe; mIonaas cepsl.

N3o6paxenue Ten BpalleHus Ha INIOocKocTH. Pa3BépTka HuIMHApa 1 KoHyca.

KomOunammu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Torsitue 00 o00béMe. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapayienenuneaa u ciaeAactBus u3 He€. OO0béM 1mummHapa, KoHyca. O0BEM
1apa u miomaab chepsl.

[TonoGubie Tena B mpocTpaHcTBe. COOTHOUICHHS MEXAY IUIOMAASIMHU TOBEPXHOCTEH,
00BéMaMu ITOTOOHBIX TEIN.

Ceuennst umnuHApa (MapajjieIbHO M NEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJIAIIEe Yepe3 BepIINHY), CEUSHHUS I1apa.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miockocT u B poctpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxkeHue BeKTOpa MO TpEM HEKOMILIaHApHBIM BekTopam. IlpaBuio
napajuienenuneaa. Pemenue 3agay, CBA3aHHBIX ¢ IPUMEHEHHUEM MPABUII JIEUCTBUM C BEKTOPaMHU.
IIpssmMoyrosibHass cucTeMa KOOpAMHAT B IpocTpaHcTtBe. Koopaunarsl Bekropa. IIpocreiimue
3aJaud B KOOpJAuHATaX. Yroia Mexay BekTopamu. CKalipHOE NpPOU3BEICHHE BEKTOPOB.
Boeluucnenue yrioB Mexay NpSAMbIMH M IUIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIM METOJ INpHU
pELIEHUN T€OMETPUIECKUX 3a/a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMHHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3ynbTaThl OCBOCHHS INpOrpamMmbl yuyeOHOro mnpenmera «MaTemaThkay
XapaKTEePU3YIOTCS:

I'paiknanckoe BocnuTanue:

Cc(OPMHUPOBAHHOCTBIO TPAXJAHCKOW TMO3UIMM OOydaroulerocs Kak akTHBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHUEM O MaTEeMAaTUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIEHUI, NpOLEAyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHl M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLMATbHBIMU HHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIHMSIMHU U Ha3HAYCHUEM.

IIaTpuoTnyeckoe BocnuTaHMe:

c(OpMHUPOBAHHOCTHIO POCCUICKON IpaXKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K MPOILLUIOMY
U HACTOSILIEMY POCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIICHHEM K JIOCTH)KEHUSIM
POCCHIICKHX MaTEMaTUKOB U POCCUMCKON MaTeMaTH4E€CKOM IIKOJbI, K HMCIOJIb30BAHUIO ITHX
JOCTIDKEHUH B IPYTruX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOTO Hapoja; cHOpMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUM HAYKH M JIEATEIBHOCTHIO YUYEHOI0; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOEHHUE
YCTOMYMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIHOYas JCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEHIeHUH, pacCyX JCHUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHUYECKUM acleKTaM pa3InyHbIX BHI0B UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHS NPUMEHATh MaTeMaTW4YecKHe 3HaHUS B HHTEpecax
310poBOro M Oe3omacHoro oOpas3a »U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0pPOBBIO
(3mopoBoe muTaHue, cOaTaHCHUPOBAHHBIA PEXUM 3aHATHH M OTHAbIXa, peryispHas Quandeckas
AaKTUBHOCTb); (DU3MUECKOr0 COBEPIICHCTBOBAHHUSA, MPU 3aHATUSAX CIIOPTUBHO-0310POBUTEIHHON
JEATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHMEM IEHHOCTU TPYIOJIOOUS; UHTEPECOM K pPa3IUYHBbIM
chepam npodhecCHOHABHON AESITENTbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPHIOKEHUSIMU,
YMEHHEM COBEpIlATh OCO3HAHHBIN BbIOOp Oyaymiei npodeccu U peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa3oBaHMI0 Ha MPOTSHDKEHWHM BCEM JKMU3HM;, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PELIEHUH IIPAKTUYECKUX 3a/1a4 MaTEMATUYECKOM HAIIPaBIEHHOCTH.

IKO0JIOTHYEeCKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTHUECKOW KYJIbTYpHl, NMOHMMAaHUEM BJIHMSHUS COILUAIBHO-
SKOHOMHMYECKHX TPOILIECCOB Ha COCTOSIHWE NPUPOJHOW M COLMAIbHOW Cpelbl, OCO3HAHUEM
I00AaNBPHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpHEeHTaluMel Ha  MpUMEHEHHE
MaTeMaTHYECKUX 3HAHUHU JJIS PEeLIeHMs 3a/1a4 B O00JIACTH OKPYKAIOWIEH Cpeibl, MIIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY>KAIOIIEH CPEIBL.

LleHHOCTH HAYYHOI'0 MO3HAHUA:



c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSL HAYKH U OOIIECTBEHHOMN MPAKTHUKH, MTOHMMAaHUEM MaTeMaTHUYECKOM HayKu Kak chepbl
YeJIOBEUECKOU JIEATENIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUMMOCTH JJIsl Pa3BUTHS LMBUIIM3ALINY;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTHMKH UM MAaTEMaTUYECKOW KYyJIbTypOM Kak CPEICTBOM IMO3HAHUS
MHpa; TOTOBHOCTBHIO OCYIIECTBJISITh TIPOCKTHYIO U  HCCJIEAOBATEIBCKYIO JIE€SITEIbHOCTH
WHAWBHUAYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yiabTaThl OCBOSHUS MPOTrpaMMbl yueOHOTro npeamera «MaremaTukar
XapaKTepU3yIOTCS  OBIAJCHUEM  YHUBEPCAIBHBIMU  HO3HAGAMENbHBIMU  Oeliceusamu,
VHUBEPCAHLIMU —~ KOMMYHUKAMUBHBIMU — OeLiCMUAMY,  VHUBEPCANbHLIMU — PecyIsAmUSHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensusle oeticmeusi, obecneuusaom Gopmuposanue 6a3068blx
KOCHUMUBHBIX NPOYECCO8 00 Yaowuxcs (0c8oeHue mMemooo8 NO3HAHUSL OKPYHCAOWe20 Mupa,
npuMeHeHue 102U4eCKUX, UCCIe008ameNbCKuxX onepayutll, yMeHuil pabomams ¢ uHpopmayueti).

Ba3oBble JioruuecKkue JaeiicTBUS:

® BBISBISATh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MaTEMaTHUYECKHX OOBEKTOB,
MOHSITUI, OTHOIIEHUH MEXIy MOHATUSAMH; (HOPMYIHUPOBATH OMPEICIICHUS TOHSATHI;
YCTaHABIIMBATH CYIICCTBCHHBIN MPU3HAK KJIAaCCH(PUKAIIUN, OCHOBAHUS JIJIs1 000O0IICHUS
Y CpaBHEHUS, KPUTEPUHU TPOBOIMMOTO aHAN3a;

® BOCIPHUHHUMATH, (OPMYIHUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIaTeNbHbIC, AMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIE,

® BBISBIISATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIOJICHUAX W YTBEPXKACHHUAX; MpeiaraTb KPUTEPUU JUIS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

® J[eNaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOUEHU M, YMO3AKIIOUECHUH 110 aHAJIOTHH;

® IIPOBOJUTH CAMOCTOSITEILHO JI0KA3aTeILCTBA MATEMATHUECKUX YTBEPKACHUM (TIPSIMBIC
U OT TMPOTUBHOIO), BBICTpaUBaThb AapryMEHTAlUl0, NPUBOJUTH MPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBCHHBIE CYXKICHUS U BBIBO/IBI,

e BpIOMpaTh croco® pemieHUsT y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOASIIUN ¢ YIETOM CaMOCTOSTENILHO BBIJEICHHBIX
KPUTEPHUEB).

Ba3oBble ucciiefoBaTeIbcKue 1edCTBHA:

® CIIOJI30BAaTh  BOTMPOCHI  KaK  HCCIICMOBATCIIbCKHA  MHCTPYMEHT  IO3HAHUS;
(dbopMyIIMpPOBaTh BOIPOCHI, PUKCUPYIONTUE POTHBOPEYHE, MPOOIeMYy, YCTaHABIIUBATh
HUCKOMOE U JaHHO€, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTUPOBATH CBOIO IO3UIIHIO,
MHEHHUE;

® T[POBOJUTH CAMOCTOSITEIbHO CIUIAHHUPOBAHHBIA OJKCIEPUMEHT, HCCIEIOBaHHE TIO0
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTU4ecKoro OOBEeKTa, SBJICHHs, MpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy 00BbEKTaMH, SBIICHUSIMU, IPOIIECCAMU;

® CaMOCTOSATENBHO (HOPMYJIHpPOBATh OOOOIICHWS W BBIBOABI 1O  pe3yjbTaTaMm
MPOBEIEHHOTO HAOIIOCHSI, UCCIEAOBAHUS, OIEHUBATH JJOCTOBEPHOCTH IMOJYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;



IMPOrHO3UPOBATH BO3MOXKHOC Pa3BUTHUC NPOLECCCA, 4 TAKIKC BbIABUT'AThL MMPCAITIOJIOKCHUA
0 €I'0 pa3BUTHUU B HOBBIX YCIIOBUSAX.

PabGora ¢ undopmanmeii:

BBIABIIATE Ae(UIIMTHI HHPOPMAINH, TAaHHBIX, HEOOXOJUMBIX /ISl OTBETa HA BOIIPOC U
IUTSL pEIICHUS 3a/1a4H;

BBIOMpaTh HMHGOPMALMIO W3 HCTOYHUKOB PpA3IMYHBIX THUIIOB, aHAJIM3UPOBATh,
CHCTEeMaTH3HPOBaTh M WHTEPIPETUPOBATh MH()OPMALMIO PA3IMYHBIX BUIOB H (hopm
Npe/ICTaBICHNUS;

CTPYKTypUpOBaTh HMH(OpMaIMio, MpeICTaBIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH I'paUuecKu;

OLIEHMBATh HAAEKHOCTh MH(GOPMAIMM IO CaMOCTOATENBbHO C(HOPMYIUPOBAHHBIM
KPUTEPUAM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OClICMEUs, 00eCnedusarom cohopmuposaHHoOCmsb
COYUANBHBIX HABLIKOE 00YYAIOWUXCSL.
Oomenne:

BOCIPUHUMATh U (POPMYITUPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSMHU U LETSIMU
OOIIEeHHS; SICHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NMUCbMCHHLIX TCKCTAX, AaBATh IMMOACHCHH MO XOA4Y pCIICHUA 3ala4id, KOMMCHTUPOBATDH
MOJTyYECHHBIN pe3ysbTaT;

B X0JIe 00CYXCHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI, TPOOIEMBI,
pelmaeMoil  3a7aud, BbICKa3bIBaTh WJEU, HAICJIEHHbIE HAa T[OUCK pEeIleHUs;
COTOCTABJIATh CBOM CYXICHHS C CYXACHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
OOHapyXUBaTh pa3IMuUe M CXOJCTBO MO3UIIHIA; B KOPPEKTHOH Popme popMyInpoBaTh
pa3HoIIacHsi, CBOM BO3PAKEHHUS;

NpCACTABIATE PE3YJIbTAThI PCUHICHUA 3aa4ud, SKCIICPUMCHTA, UCCIICIOBAaHNUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C y4ETOM 3ajgad Mpe3eHTalud U
0COOEHHOCTEN ayIUTOPUH.

CoTpyannuecTBo:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHAMBUIYAIbHOM pabOTHI
IpU pelleHWH Y4eOHBIX 3a/ay; MPUHUMATh LeJdb COBMECTHOW JesTeNbHOCTH,
IUIAHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmpeiensTb BHIBI padoT,
JIOTOBapuBaThCcs, OOCYXXJIaTh MpPOLECC U pe3yiapTaT paboThl; 00001aTh MHEHUS
HECKOJIbKUX JTIOJICH;

Y4acCTBOBATh B TPYNIOBBIX opMax paboThl (00CyX aeHUS, 0OMEH MHEHUM, «MO3TOBBIE
IITYPMBl» U MHbBIC); BBINOJHATH CBOIO YacTb pabOTbl W KOOPIMHHPOBATH CBOU
JNEUCTBHSI ¢ IPYTHMH WICHAMU KOMaH/Ibl; OIICHUBATh KAYECTBO CBOETO BKJIAAa B 00N
MPOAYKT 10 KPUTEPHUSM, CHOPMYITUPOBAHHBIM YIACTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pecynamuensvie oeticmausi, obecneuusarom Gopmuposanue CMoiClo8blxX
YCmMAaHOB0OK U HCUSHEHHbIX HABbIKOB JIUYHOCNIU.
Camoopranusauus:

COCTABIISATH IJIAH, AITOPUTM PELICHHUS 3a7a4H, BEIOUPATH CIIOCO0 pEIIeHHs ¢ yIYETOM
HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELIEHUI ¢ y4ETOM HOBOI MH(QOpMAIIIH.

CaMOKOHTPOJIb:



e BJaJeTh HABBIKAMM IIO3HABATEJIbHOW pE(IEKCMM KaK OCO3HAaHUS COBEpIIAEMBIX
JEUCTBUII W MBICIUTENBHBIX TPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJS IPOLECCa M PE3yJIbTaTa PEIICHHs MaTeMaTU4eCKOU
3a/1a4y;

® IIpPEABHUJETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUH 3aJadd, BHOCUTH
KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HAWJIEHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE pe3ysibTaTa LEIA U YCIOBUSAM, OOBSCHATH NPUYMHBI
JTOCTIDKEHHSI WM HEIOCTM)KEHHUS PE3YJIbTAaTOB JEATENbHOCTH, HAXOIHWTh OIIMOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATbBI
10 KVIIACC

OnepupoBaTh MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPHUH U CJIEICTBUS U3 HUX MPHU PEIIEHUU FeOMETPUUECKHUX
3a/ad.

OnepupoBaTh TOHATHUSAMH: TAPAUICIBHOCTE W MEPHEHAUKYISIPHOCTh TMPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3aUMHOE pacONOKEHUE MPSMBIX U TNIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIM Yroj, TpaHU JABYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJia; JWHEHHBINA yroJl ABYTPAHHOTO YIJIa; TPaayCcHas Mepa JBYTPaHHOTO yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIbI MHOTOIpaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, PABUIBHBI MHOTOTPAaHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHUJIBI MHOTOTPAHHHKOB (IMHpaMUJIA; MPU3MA, MPSMOYTOIBHBIN
napaJieNenurnen, Kyo).

KnaccudumupoBarh MHOTOTpaHHHWKH, BBIOMpas OCHOBaHHMS Ui KiIacCHUKAIMH
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKH; TPABUIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIC PU3MBI, TaPAJIICIICITUTIC/IBI ).

OnepupoBaTh MOHATUSMU: CEKYIIasl TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSACHATH IPUHITUIIBI TOCTPOCHUS CEYCHUH, UCTIONB3YSI METO/T CJICIOB.

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIMIOJHATH (BBIHOCHBIE) IIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP: BH]I CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXKAEHHE TEOMETPUYECKHX BEJIMYMH MO0 ofpasuaM Win
IropuT™MaM, TMPUMEHSS W3BECTHHIC AHATUTHYCCKHE METOJbI IPH PENICHHH CTaHAapTHBIX
MaTeMaTHYECKUX 3a7au Ha BBIUMCICHHE PACCTOSHUN MEXIy IBYMS TOYKaMH, OT TOUKH [0
IPSIMOM, OT TOYKHU J0 TUIOCKOCTH, MEXAY CKPEIINBAOIIUMUCS TIPSIMBIMHU.

Pemarp 3amaunm Ha HaAXOXJICHWE TEOMETPUYCCKHX BEJIMYUH 110 oOpasiaM WIn
aIropuT™MaM, MPUMEHSS WU3BECTHbIE AaHAJUTHUYECKUE METOJbl MPU PEUICHHH CTaHAAPTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha BBIUMCICHHE YIJIOB MEXAY CKPEIIUBAIOLIIUMUCS MPSMBIMH, MEXKIY
MPSIMON M TUTIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, TBYTPAHHBIX YTIIOB.

Bbraucnsate 00bEMBI U TUIOIIAIA TTOBEPXHOCTEH MHOTOTPAHHHUKOB (ITPU3Ma, IHpPaMHUJIa) C
npUMeHeHneM (OpMYI; BBIUMCISATH COOTHOIIEHUS MEXIy IUIOMAAsSMHU [OBEPXHOCTEH,
00BbEMaMu TOOOHBIX MHOTOI'PAaHHHUKOB.



OHepI/IpOBaTI) MOHATUAMU: CHUMMCTPUA B MPOCTPAHCTBC, LCHTP, OCb U IIJIOCKOCTbH
CUMMETPHH; IICHTP, OCh U IMJIOCKOCTh CHMMETPUH (DUTYPBI.

W3Bnekath, MpeoOpa3oBbIBATh U UHTEPIPETHPOBATH WHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (PUTypax, MPeACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[MpumensTh reomMeTpuueckue (aKThl IS PEHICHHS CTEPEOMETPHUUECKUX — 3ajad,
IPEANOJIarafoniX HECKOJIBKO MIAroB PEIICHUs, €CIAM YCIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

IIpuMeHATs npocCTEHIINE NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUUCCKUX 3a/1aY.

[lpuBOAMTH TpPHMEPbl MaTEMATHYECKUX 3aKOHOMEPHOCTSH B TPHPOJEC U IKH3HH,
pacrio3HaBaTh MPOSIBIICHUE 3aKOHOB IT€OMETPUHU B HCKYCCTBE.

IIpuMeHATH NOJIy4eHHBIE 3HAHMSI HA IPAKTUKE: AHAJIU3UPOBATH PEANBHBIE CUTyallUd M
MMPUMCHATH HN3YUYCHHBIC IIOHATHUA B mnmpounecce IIOHUCKa pemicHuAd MaTeMaTu4€eCKUu
copMyTHPOBaHHON MNPOOJIEMBbI, MOJCIUPOBATh pPEAbHBIC CHTYallMH Ha SI3bIKE I'€OMETPUH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIM C WCIOJIb30BAHUEM T'€OMETPUYCCKHUX TOHSITHH U TEOPEM,
ammapara anreOpbl; peliath IPakKTHYECKHUE 3aauH, CBSI3aHHbIC C HAXOXKJICHUEM IeOMETPUUYCCKIX
BEJINYHH.

11 KJIIACC

OnepupoBaTb MOHATUSIMHU: UWIAHAPUYECKas MIOBEPXHOCTH, oOpazyroriue
[WTMHIPUYECKON TOBEPXHOCTH; IIMITMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroIIe KOHNIeCKOH
HOBEPXHOCTH, KOHYC; C(hepruuecKas HIOBEPXHOCTb.

Pacno3naBats Tena BpameHus (IUIMHIDP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOJTyUEHUS TEJ BpallleHUsI.

KnaccugumnupoBats B3auMHOE pactoiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUAMU: IIAPOBOI CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA CEIMEHTa;
IIapOBOi1 CJI0HM, OCHOBAHHE IIaAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBON CEKTOP.

Bbrauciate 00bEMBI M TUTOIIAAM TIOBEPXHOCTEH TE BpallleHUs, TEOMETPHUUECKUX TEN C
npuMeHeHueM hopmyi.

OnepupoBaTh NMOHATUSAMHU: MHOTOTPAHHUK, BIMCAHHBIA B cdepy M ONMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WU TEJIO BPALICHHUS.

BBIUUCIIATE COOTHOWICHUS MEXIY IUIOINAISIMA TOBEPXHOCTEH M 00BEMaMHU IMOJO0OHBIX
TeJl.

N300paxkaTh M3ydyaeMble (QUIYpbl OT PYKH M C IPUMEHEHHEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBINOAHATE (BBIHOCHBIC) MJIOCKHE YEPTEKU U3 PHCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI
CBEpXY, cOOKY, CHU3Y; CTPOUTb CEYEHUS TeJl BpallCHUs.

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPa30BbIBATE HH(POPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (PUrypax, MpeICTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEITIONHATE TEHCTBHS CIIOKEHUSI BEKTOPOB, BRIYUTAHHUS BEKTOPOB W YMHOKEHHSI BEKTOpa
Ha YUCII0, OOBSICHAThH, KAKUMH CBOMCTBaMU OHHU 00J1a/1a10T.

[TpuMeHSTH PAaBUIIO apaIeNieIHIe a.



OnepupoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpA, Yrojl MEXIYy BEKTOPaMH, CKAISPHOE
MIPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuts cymMMy BEKTOPOB U IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOPaMHU,
CKaJIIpHOC MPOMU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOPAM.

3amaBath IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOP IMHAT.

[TpumensaTe reomerpuueckue (akTbl IS pPELICHUS CTEPEOMETPHUUECKUX — 3ajad,
MIPEJITOJIATAFOIINX HECKOJBKO IIIaroB PEMICHUS, €CJIM YCJIOBUS TMPUMEHEHUS 3aJlaHbl B SBHOU
dbopwme.

Pemrate mpocTeiinie reoMeTpHYeCKUe 3aJa9i Ha PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/1a.

Penrtate 3aa4 Ha J0Ka3aTCJIbCTBO MATEMAaTHUUYCCKUX OTHOULICHUH U HaXO0XJICHHUC
TCOMCTPHUICCKUX BCJIWYHH I10 06pa3uaM HIIN aJIrOpUuTMaM, MPUMCHAA U3BCCTHBIC MCTOAbI MPHU
PELICHUH CTaHJAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[TpumeHsTh TpoCTeine MPOrpaMMHBIE CPECTBA M JIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUYCCKHX 3a]1ad.

[TlpuBoAMTH TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOAEC U IKU3HH,
pacrno3HaBaTh IMPOSIBIICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE.

[TpuMmeHsTh TIOMyYeHHBbIC 3HAHHS HA MPAKTUKE: aHATW3UPOBATh PEabHbIE CUTYyalluu U
MMPUMCHATH HN3YUYCHHBIC IIOHATUA B mnmpounecce IIOHUCKa peumicHu-d MaTeMaTnudCcCKn
chopMyITHPOBaHHOW TPOOIEMBI, MOJICIUPOBATh pPEATbHBIC CHUTYyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOEHHBIE MOJENH C WCHOJIB30BAHHEM T'€OMETPUUYECKUX TOHATUNH U TEOpeM,
anmapara anreOpbl; peniath NPakKTUYECKHUE 3aJ1a4u, CBSI3aHHbIC C HAXOXKICHUEM IeOMETPUYCCKIX
BCIIMYHNH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuectBo 4acos JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (uudposbie)
Kontpoabnubie IIpakTuyeckue
n/n MPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMBbI€ U TUIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTb MPSIMBIX U MJIOCKOCTEH
3 [TepneHIUKYISIPHOCTD MPSMBIX U 12
IJIOCKOCTEN
4 VYTIbl MEXIY NPSIMBIMU U TUIOCKOCTSMHU 10 1
5 MHoTOTrpaHHUKN 11 1
6 OO6BEMBI MHOTOIPaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMUSI, PACCTOSTHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
11 KJIACC
Kosan4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TeM uu@poBbIe
Ne i/m P Konrpoabnubsie IIpakTHyeckue (muucpp )
NMpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
1 Tena BpatieHus 19 1
2 OO0BEMEBI TET 14 1
3 BekTopbl 1 KOOpAMHATHI B POCTPAHCTBE 18
4 [ToBTOpEHwme, 0606HIGHI:I€, 17 1
CUCTeMaTH3alus 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KosmmyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoka Kontpoasnbie IIpakTnyeckue
n/n Bcero u3y4eHusi 00pa3oBaTeJIbHbIC

padoThI padoThbI pecypes:

OCHOBHBIE IIOHATUS CTEPEOMETPUU: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[TpaBuia nzo6pakeHust Ha pUCYHKaX: 1 7.09
M300pakeHUsl MII0OCKOCTEH, MapaljIeIbHbIX

MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IousTus: MMEpECCKAarOIMECA IMIOCKOCTH,
MNepeCCKaromuec: nmpsamMad U rjI0CKOCTb

1 7.09

IlousTus: NepeCCKaromumecsd mIoCKOCTH, 1 14.09
NepeCceKarommecs npsamMas U rmiIO0CKOCThb '

3HAaKOMCTBO C MHOTOT'PAaHHUKAMHU,
n300pakeHre MHOTOTPAaHHUKOB Ha 1 14.09
PUCYHKAX, Ha MMPOCKIIMOHHBIX YePTeKaX

HavaneHble cBeieHNs 0 KyOe U mUpaMu/e,
uX pa3BEPTKU U Mozenn. CeueHuns 1 21.09
MHOTOT'PaHHUKOB

HavanpHbie cBeieHNs 0 KyOe U mUpaMu/e,

ux pa3BépTku U mozenu. CedeHus 1 21.09
MHOI'OIPAHHUKOB

[TonsiTne 06 akCMOMATHYECKOM

IHOCTPOCHUH CTEPEOMETPUU: aKCHOMBI 1 28.09
CTEpEOMETPUH U CIIEACTBUS U3 HUX



ITonsTHe 00 aKCHOMAaTHYECKOM

8 IOCTPOCHUH CTCPEOMETPHH. aKCHOMBI 28.09
CTEpEOMETPHUH U CIEACTBUS U3 HUX
[TonsATHE 00 AaKCMOMATHYECKOM
9 NOCTPOCHHUM CTEPEOMETPHUHN: AKCUOMBI 5.10
CTEpEOMETPHUH U CIECACTBUS U3 HUX
[TonsiTre 006 akcHOMaTHYECKOM
10 MMOCTPOEHUHU CTEPEOMETPUHN: aKCHOMBI 5.10
CTEpEOMETPUH U CJIEICTBUS U3 HUX
B3auMHOe pacnonoxeHue NnpsMbIX B
11 IIPOCTPAHCTBE: NEepeceKaroImecs, 12.10
NapajuleNIbHbIE U CKPEIIHUBAIOIINECS
IpsIMbIE
[TapanienbHOCTb MPSAMBIX U INIOCKOCTEN B
12 IIPOCTPAHCTBE: MapaiesbHbIE PSIMbIE B 12.10
IIPOCTPAHCTBE; NapaAJIIEIBbHOCTD TPEX
IIPSIMBIX
[TapaniaenbHOCTb NPSAMBIX U INIOCKOCTEN B
13 npoctpanctse: [lapannenbHoCTh NpsAMoil U 19.10
IJIOCKOCTH
14 VYTIIIBI ¢ COHANPABIECHHBIMU CTOPOHAMU 19.10
15 Yrois MexX1y NpsSIMBIMU B IPOCTPAHCTBE 26.10
16 Yroa Mexay IpsMbIMU B IIPOCTPAHCTBE 26.10
[TapanienbHOCTh TNIOCKOCTEN:
17 9.11
HapajulesIbHbIE IJIOCKOCTU
18 CBoiicTBa mapaienbHBIX MIOCKOCTEH 9.11
19 [Tpocreiinme npocTpaHCTBEHHBIE (PUTYPBI 16.11

HA TUIOCKOCTHU: TETPadp, KyO,



MmapauICICIIUIICa

20 [Toctpoenue ceveHuit 16.11

21 [TocTpoeHue ceueHuit 23.11
Kontponbnas padota o teme "[Ipsimbie u

22 TJIOCKOCTH B TIPOCTPAHCTRE. 23.11
[TapannenpHOCTh NPSMBIX U IIOCKOCTER"
IlepneHqUKYISAPHOCTD NPSMOM U

23 TUTOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSMBIC B 30.11
MIPOCTPAHCTBE
[IpsimMble mapasnsienbHbie U

24 P P 30.11
NEPIEHIUKYIISIPHBIE K IJIOCKOCTH
[IpsimMble mapasnsienbHbie U

25 P P 7.12
MEePHEHANKYIISIPHBIE K ITTIOCKOCTH

26 [Ipu3HaKk NepneHIuKyIIPHOCTH NPSIMOU U 71
IJIOCKOCTH '
[Ipu3Hak nepHneHANKYISPHOCTH IPSIMOM U

27 14.12
IIJIOCKOCTH
Teopema o npsAMON NEPIEHANKYIISIPHON

28 P P P P 14.12
IIJIOCKOCTH
Teopema o psiMOI TEPIIEHINKYIISPHOU

29 21.12
IIJIOCKOCTH
Teopema o npsAMON NEPIEHANKYISIPHON

30 P P P P 21.12
IIJIOCKOCTH
[lepneHauKyIsip U HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKHU A0 INJIOCKOCTH, PACCTOSIHUE OT 28.12
IIPSIMOM 0 TUIOCKOCTH
[lepneHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

32 P P P 28.12

OT TOYKH A0 IJIOCKOCTH, paCCTOAHUC OT



HpHMOﬁ J0 IINIOCKOCTH

[TeprieHAMKYISIp ¥ HAKJIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUTOCKOCTH, PACCTOSTHUE OT 11.01
MPSMOM 10 TIJIOCKOCTH
[lepnieHuKyIIp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKHU 0 MNIOCKOCTH, PACCTOSTHHUE OT 11.01
MIPSAMOM J10 INIOCKOCTH

35 Vel ]\31 IIPOCTPAHCTBE: YTOJI MEXIY 18.01
IPSIMOM U TJIOCKOCTHIO

36 JIByrpaHHbI{ yroJi, TUHEUHBIA YToJl 18.01
JIBYTPAHHOI'O yria

37 JIByrpaHHBIN yroJi, TMHEHHBIN yroi 55 01
JIBYTPaHHOI'O yria
IlepneHqUKYISPHOCTD IIJIOCKOCTEM:

38 MPU3HAK MEPIICHANKYISIPHOCTH IBYX 25.01
IIJIOCKOCTEN
[leprnieHIUKYISIPHOCTD MIIOCKOCTEH:

39 IIPU3HAK NEPIIEHIUKYIIPHOCTU ABYX 1.02
IIJIOCKOCTEMN
[TeprieHAMKYASAPHOCTD IUIOCKOCTEM:

40 MPU3HAK NEPIECHIUKYISIPHOCTH ABYX 1.02
IUIOCKOCTEHN

41 Teopema o Tpéx nepneHAuKyIspax 8.02

42 Teopema o TpEX nepneHANKYISIPax 8.02

43 Teopema o TpEX MEepHEHANKYISIPAxX 15.02
KonrponbHas padora no remam

44 "IlepneHIUKYISIPHOCTD MPSIMBIX U 15.02

rwiockocTe" u "YTibl MeXIY IPSIMBIMU U



45

46

47

IJIOCKOCTIMHA"

[TonsiTHEe MHOTOTPAaHHKUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA, BBITTYKJIBIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

IIpusma: N-yronpHas npu3Ma; rpaHy U
OCHOBAHMS MPU3MBI; IIpsIMasi ¥ HAKJIOHHAs
IpU3MbI; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

[Tapamienenunen, NpsAMOYTrOJIbHBII
napauleIeIUIe] U €T0 CBOWCTBA

22.02

22.02

29.02

48

49

50

51

IIupamupa: N-yroiapHas NUpaMUIa, TpaHu U
OCHOBaHHUE MUPaMU[bL; OOKOBAsi U MOJTHAS
[IOBEPXHOCTb MMPAMUBI; IPABUIIbHASL U
yCeu€HHas nupaMuIa

[TpaBuiIbHBIE MHOTOTPAHHHUKH: TIOHSTHE
NPaBUIBHOIO MHOTOTPAHHUKA; TIPAaBUIIbHAS
npu3sMa 1 npaBuJibHas NMupamMuaa,
[paBUJIbHAs TPEYroJbHAs NUpaMHUIA U
IIPABWJIBHBIN TETpa’ap; KyO
[IpencraBnenue o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOACKa P U
HKOCAXIP.

CummeTpHst B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENILHO TOYKH, PSIMOH, IIIOCKOCTH.
DeMeHTbl CHUMMETPUH B MUpaMUaXx,
napajuleJenune1ax, NpaBUiIbHbIX
MHOTOTpaHHHKaX

29.02

7.03

7.03

14.03



Brranciaenue 3meMeHTOB MHOTI'OI'PaHHHUKOB!

52 . 1 14.03
pEOpa, AuaroHau, yrisl
[Tnomans 60KOBOM MOBEPXHOCTH U TTOTHOM
53 HOBerHO(jTI/I pSIMOI HpI/ISMI)I,V TUTOTIA/Tb 1 5103
OCHOBaHHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTH TPSMON TIPU3MBI
[Tnomans G0KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH TPABUIIBHOM HI:IpaMI/Iz[LI, 1 2103
TEopeMa O TUIOMIAN OOKOBOM MOBEPXHOCTH
YCEUEHHOM MUPaMUIbI
55 'I'<0HTp0J'II>Ha$I pabota 1o Teme 1 4.0
MuororpanHuku"
56 [TonsaTue 06 00BEMeE 1 4.04
57 O0BEM THpaMuIbI 1 11.04
58 O0BEM nupaMuab! 1 11.04
59 O0BEM paMuIbI 1 18.04
60 O0BEM nupaMuabl 1 18.04
61 O0BEM npu3MBI 1 25.04
62 OOBEM pU3MBI 1 25.04
63 OO0BEM TPU3MBI 1 2.05
64 KonTponbshas pa6"0Ta o Teme "OO0BEMBI 1 505
MHOTOTPaHHUKOB
[ToBTOpEeHME, 006001IIEHNE CHCTEeMAaTH3aIINS
65 3HaHui. [locTpoeHue ceueHuii B 1 16.05
MHOTOTpaHHHKE
[ToBTOpeHue, 0000IIEHUE CUCTEMATH3AIHSI
66 3HaHUU. BpIUnCIeHNE pacCTOSTHUI: MEXKIY 1 16.05

ABYMs TOYKaMH, OT TOYKHU JO HpﬂMOﬁ, oT



TOYKH OO0 INTIOCKOCTHU, MCKIY
CKpCHINBAOIIUMUCS ITPAMBIMU

67 Nrorosas koHTposbHas paboTa

23.05

[ToBTOpEeHME, 006001IEHNE CHCTEMAaTH3AIINS
3HaHWM. Berunucienue yrios: Mexay

68 CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXTY
IPSMOM | TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEX/Y TNIOCKOCTSIMH

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

23.05



11 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbBIE
Ne n/m Tema ypoka Koutpoabubie IlpakTHueckue Aara unpposbie
Bcero u3yuyeHuss oOpa3oBaTesibHbIE
padoThI padoThI pecypesI
1 Cdepa u map: HeHTp, paanyc, uameTp; 1 £.09
TUIOMIA/Ib TTIOBEPXHOCTH CHEPHI
5 Cdepa u map: ueHTp, paanyc, IMameTp; 1 6.09
IUIOMIA/Ib TIOBEPXHOCTH CHEPHI
Bsaumnoe pacnonoxenue chepsl U
3 IUIOCKOCTH; KacaTeJIbHas IJI0CKOCTh K 1 13.09
cdepe; miomaab cheps
4 N3o0pakenue cdepsl, mapa Ha 1 13.09
mockocT. CedeHus mapa
5 N3obpaxenue chepsl, mapa Ha 1 20,09
miockoct. CedeHus mapa
Hununaapuueckas MOBEPXHOCTb,
5 o0pa3yrolre WIHHIPHIECKOM ) 1 20.09
MOBEPXHOCTH, OCh IIVIIMHPUIECKON
MOBEPXHOCTHU
Hununap: ocHoBaHMS U OOKOBas
7 MOBEPXHOCTh, 00pa3yroIas 1 ocCh; 1 27.09
TIoIaib OOKOBOH U MOJTHON MOBEPXHOCTH
[unwHIp: ocHOBaHMS U OOKOBaS
8 MMOBEPXHOCTh, 00pa3yroias 1 oCh; 1 27.09
TI0MIA1b OOKOBOH U MOJTHON TTOBEPXHOCTH
N300pakeHne UIMHApa Ha TNIOCKOCTH.
10 PazsépTra nununapa. CedeHus MuIMHIpa 1 4.10

(TITOCKOCTHI0, TAapaIebHON UITH




11

12

13

14

15

16

17

18

19

20

NEePIEHIUKYJISPHON OCH LIMIMHIPA)

Konnueckasi moBepXHOCTh, 00pa3yromme

KOHUYECKOW MOBEPXHOCTH, OCh M BepLINHA

KOHMYECKOMN IMOBCPXHOCTU

Konyc: ocHOBaHue U BepIINHA,
oOpa3ymolas 1 och; IJI01aab OOKOBOU U
MOJTHON TOBEPXHOCTHU

Konyc: ocHOBaHUWE U BepIInHAa,
o0pa3yrolas 1 0Ch; IO b OOKOBOU U
ITOJIHOW ITOBEPXHOCTH

VY ceu€HHbIi KOHYC: 00pa3yromme u
BBICOTA; OCHOBaHHS U OOKOBasI
IIOBEPXHOCTh

VY ceu€HHbIN KOHYC: 00pa3yromue u
BBICOTA; OCHOBaHMs U OOKOBast
IIOBEPXHOCTh

N300pakeHre KOHyca Ha TUIOCKOCTH.
PasBépTka konyca. CeueHnst KOHyca
(MI0CKOCTHIO, TAPAJIICIIEHOW OCHOBAHHUIO,
U TIOCKOCTBIO, TPOXOAALICH uepe3
BEPILUHY)

Kom0Ounanus ten BpauieHus u
MHOI'OI'PAaHHUKOB

MHOrorpaHHuK, ONMCaHHbIA OKOJIO
cdepsl; chepa, BIMcaHHAs B
MHOT'OTPaHHMK WJIN B TEJIO BPALLECHUS

Kontponbnas pabora no teme ' Tena
BpauieHus "
[Toustue 06 00néMe. OCHOBHEIE CBOMCTBA

00BEMOB Tell

4.10

11.10

11.10

18.10

18.10

25.10

25.10

8.11

8.11

15.11




21 O0BEM MIMHIpA, KOHYCa 1 15.11
22 O0BEM nmunMHpa, KOHYyCa 1 22.11
23 O0BEM nnMIMHapa, KOHYyCa 1 22.11
24 O06BEM IUIMHIPA, KOHYCa 1 29.11
25 O06BEM mapa u riomazb chepbl 1 29.11
26 O0BEM mapa u wionaab cheps 1 6.12
27 O0BéM 1apa u miomaab chepsr 1 6.12
28 O0BEM mapa u wionaab chepsl 1 13.12
[TogoOHBbIe Tena B MPOCTPAHCTRE.
29 CoOoTHOIIEHUS MEXKTY TUIOIIAISIMHU 1 13.12
MOBEPXHOCTEH, 00bEMaMH TOJOOHBIX TEIT
[TooGHBIE TENa B IPOCTPAHCTBE.
30 CooTHoIIeHUsI MEXy IUIOIAIMU 1 20.12
MOBEPXHOCTEH, 00BEMaMU TOJOOHBIX TEJ
ITooGHbBIE TENa B IPOCTPAHCTBE.
31 CooTHoIEeHUsI MEXy IUIOIAJIMU 1 20.12
MOBEPXHOCTEH, 00BbEMaMH TOJOOHBIX TEIT
32 Pemenue 3anau o teme "OObeMbI Ten" 1 27.12
33 KOI'{'TPOJIBHaSI pabota o Teme "OObEeMBI 1 2712
Ten
34 BekTop Ha MI0CKOCTH ¥ B TPOCTPAHCTBE 1 10.01
35 Crno’xeHue 1 BBIYMTAHUE BEKTOPOB 1 10.01
36 CrnosxeHue 1 BBIYMTAHUE BEKTOPOB 1 17.01
37 YMHOKEHUE BEKTOPa HA YUCIIO 1 17.01
PasnoxeHne BekTopa 1o Tpém
38 HEKOMIUTaHAapHBIM BekTopam. [IpaBuiio 1 25.01
napajuliesenuneia
39 Paznoxxenue BekTopa 1o TpéM 1 25 01

HEKOMIUIaHAapHBIM BekTopam. [IpaBuiio



40

41

42

43

44

45

46

47

napajijiejacnuiicia

Pemenue 3aga4, CBSI3aHHBIX C
MPUMEHEHUEM MPABUI AEHCTBHI C
BEKTOpaMHU

Pemenue 3aga4, CBSI3aHHBIX C
IIPUMEHEHNEM TPaBUJI ACHCTBUM C
BEKTOPAMH

Pemenue 3anay, CBSI3aHHBIX C
IIPUMEHEHUEM IPaBUIl ACUCTBUH C
BEKTOPaMH

[IpsimoyronbHas cucTemMa KOOpAWHAT B
npoctpancTBe. KoopanHAaThl BEKTOpA.
IIpocreiimne 3a1a4u B KOOpAUHATAX
[IpsimoyronbHast cucTemMa KOOpAWHAT B
npoctpancTBe. KoopanHatel BeKTOpa.
[Ipocreiimine 3a1aun B KOOpAUHATAX
VYron mexnay Bekropamu. CKansipHOe
MIPOU3BE/IEHNE BEKTOPOB

VYron mexay Bektopamu. CKanasipHOE
IIPOU3BE/IEHNE BEKTOPOB

Boruncnenue yrioB Mex 1y NpsSMbIMH U
IUIOCKOCTSIMU

1.02

1.02

8.02

8.02

15.02

15.02

22.02

22.02

48

49

KoopanHatHO-BEKTOPHBINA METO TPU
pEILIeHNU TeOMETPUYECKUX 3a/1a4
KoopanHaTHO-BEKTOPHBIN METO IIPU
pEILIeHNU T€OMETPUYECKUX 3a/1a4

29.02

29.02

50

KoopanHatHO-BEKTOpHBINA METO TTPU
pEeLIeHNU T€OMETPUYECKUX 3a1a4

7.03

51

Kontponbnas pabora nmo teme "Bektopsl u
KOOpJMHATHI B IPOCTpaHCTBE"

7.03



52

53

54

55

[ToBTOpeHue, 060061IeHUE U
cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢paxThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHME, 0000IICHUE U
cucteMaTu3aius 3HaHui. OCHOBHEIC
¢burypsl, ¢paxThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEeHME, 0000IICHUE U
cucreMarusanus 3HaHui. OCHOBHBIE
burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEHME, 0000IICHNE U
cUcTEMaTH3alMs 3HaHUM. 3agaqu
TUTAHUMETPUH U METOJIbI X PEIICHHS

14.03

14.03

21.03

21.03

56

57

[ToBTOpEeHME, 0000IICHUE U
cUCTEMAaTH3aIMs 3HAHUN. 3a1aun
TJIAHUMETPUH ¥ METOJIBI KX PEIICHHS

[ToBTOpeHME, 00600IICHUE 1

cUcTeEMaTH3alMs 3HaHUM. 3a1adu
HJ'IaHI/IMeTpI/II/I U MECTOABI UX peHIGHI/Iﬂ

4.04

4.04

58

[ToBTOpeHue, 06001IeHUE U
cUCTEMAaTH3aIMs 3HAHUN. 3a1aun
TUTAHUMETPUH U METOJIBI X PEIICHHS

11.04

59

60

[ToBTOpeHue, 060061IeHUE U
cucremMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTEPEOMETPHH

[ToBTOpeHue, 06001IeHUE U
cucTeMaTH3anus 3Hanui. OCHOBHBIC

11.04

18.04



61

62

63

64

65

66

67

68

¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

[ToBTOpEeHME, 0000IICHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakTbl, TEOPEMBI Kypca
CTepEeOMETPUH

[ToBTOpEeHME, 0000IICHNE U
CUCTEMaTHU3aIMs 3HaHUW. 3a/1a9un
CTEepEOMETPUHU M METO/IbI UX PEIICHUS
[ToBTOpenue, 0600IIEHUE U
CUCTEMaTHU3allMs 3HaHUN. 3a1auun
CTEPEOMETPUH M METOJIBI X PEIICHHS
[ToBTOpeHmE, 06001IeHUE 1
cUCTeMaTH3alus 3HaAHWA. 3a1a4n
CTEPEOMETPUU M METOJIBI MX PEIICHUS
[ToBTOpeHue, 060061IeHUE U
cUCTeMaTu3alus 3HaHWi. 3a1a4uu
CTEpEOMETPUH M METOJIbI X PEIICHU
HtoroBas KOHTpoJbHAs paboTa
[ToBTOpenue, 0600IIEHUE U
cUucTeMaTu3auus 3HaHUI
[ToBTOpeHue, 060061IeHNE U
cucTeMaTu3alus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

18.04

25.04

25.04

2.05

2.05

16.05

16.05

23.05

23.0¢



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






