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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTEMAaTHYECKOMY OOpa30BaHHUIO, M TPAJUIMN POCCHUIICKOTO 0Opa3oBaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CaMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOIJ_[I/IXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpUM Ha YpOBHE CpEIHEro oOulero oOpa3oBaHUs
00ycJIOBJI€Ha NPAKTUYECKON 3HAYMMOCTBIO METAlpeIMETHBIX M IPEIMETHBIX pe3yJbTaToB
00y4eHHs T€OMETPUM B HANPABJIEHUHU JIMYHOCTHOTO Pa3BUTHs 0Oydarommxcs, GOpMUPOBaHUS
(GYHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, H3YYCHMsI IPYTUX Y4eOHBIX IMCLUIUIMH.
Pa3Butne y oOyuaromuxcsi HOpaBWIBHBIX IPEACTABICHUN O CYIIHOCTH M IPOUCXOXKIACHUU
reOMEeTPUYECKUX aOCTpaKLUii, COOTHOIIECHUH PEabHOIO U UJEATbHOI0, XapaKTepe OTpaKeHHs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH U IPOLECCOB PEATIBHOIO MHUPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHMs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl a[lalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTCss OAHMM K3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaKk Kak OOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUH OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOCHHM IETOYKH JIOTMUECKUX YTBEPXKJIEHUH B XOJ€ pELICHUS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue OpHUEeHTUPOBAaThCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesTenbHOCTH 4YeroBeka. OpHEeHTalus yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (OopMa OTPaKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JAECHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAUHSIET pa3Hble BUAbI YUEOHON U TPYI0BOI
NEeSITebHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAdyecTB, IO3TOMY akTyajbHa
3agadya GopMHpoBaHUS Yy 0OYyYaIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIAHOCTHU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JESTENIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

Llenb ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eomeTpusi» Ha 6a30BOM ypOBHE 00yUeHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMAaTHUECKUX T'€OMETPHUUECKUX 3HAHUH U
neicTBui, ciennUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOJIOJIKEHHSI 00pa30oBaHUs 1O
CHEUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BaHUEM T'€OMETPUU.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aromuxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyJAHEHHI Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH
o0Imye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
’KM3HU B COBPEMEHHOM o011ecTBe. KpoMe 3TOro, OHu MMEIOT BO3MOKHOCTh U3yUUTh F€OMETPUIO
6osee ri1yO0OKO, €Clii B JaJIbHEHIIEM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUSAX B
npoeCCHOHATIBHOM 1EATEIbHOCTH.



JlocTirkeHue e OCBOEHUS MPOrpaMMBbl 00€CIIEUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3anad. [IppopureTHbIMU 3a1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (QopmupoBaHuE TPEJCTABICHUS O TIEOMETPUM KaK YacTU MHPOBOH KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e (QopmupoBaHuE TMpPEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpallleHUs Kak o
BaXHEHIIINX MaTeMaTHUYECKUX MOJEISX, MO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHuE yMEHHMs PACIIO3HABATh HA 4YEPTEkKaxX, MOJCNIAX U B PEalbHOM MUDE
MHOTOTPaHHUKH U TeJla BpaIlCHHUS,;

e OBJIQJICHHE METO/JaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPAHCTBEHHBIX QUTYD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH O MHOTOTPAaHHUKAX M
TeJax BpallleHUsl U X OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCyX JE€HHS B  XOJ€  pPELICHUS
CTEpEeOMETPUYECKHUX 3a/1a4 U 33]1a4 C MPAKTHUECKUM COJIEPIKaHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO3HABATENILHON aKTUBHOCTH, UCCIEA0BATENbCKUX YMEHHUM, KPUTUYHOCTH MBIIIIJICHHS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUYECKIX OHSATHIA, 00BEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUAX W MPH H3YyYEHUU APYrUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHpPOBATH MX Ha S3BIKE
FEOMETPUM M  CO3JaBaTh TI'E€OMETPUYECKHE MOJENH, IPHUMEHATh OCBOCHHBIN
FeOMETPUUECKUH ammapar Juis pelleHHus NPaKTUKO-OPUEHTHPOBAHHBIX  3ajiad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJTY4YE€HHbIE PE3yJIbTaThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIIOYEHHUE B KypC CTEPEOMETPUN
B HayaJle €ero U3yuyeHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEeKAaHHE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMY HU3yUEHHIO TIPEIMETA.

[Ipeamourenne OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOU
NeSITeNbHOCTH. Pa3BUTHE TNPOCTPAHCTBEHHBIX NPEACTABICHUH Yy ydallMXcsi B  Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET peIllleHus 3a/1a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBAHHE O0Pa30M — B YCJIOBUSX OTBJIEUYEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO CONEPIKaHNU.

OcHOBHBIE conepxaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MHororpanHuku», «lIpsMbie U MI0CKOCTH B MpocTpaHcTBey, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHKE JTOTHUYECKUX YMEHUN pacrpeaensieTcss He TOIbKO
[0 COJAEP)KaTeNbHBIM JIMHHUSM, HO W MO rojaM oOydyeHHs Ha YpPOBHE CpEJHEero oOIIero
o0Opa3oBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpeeEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMH  TOHATUSAMHM UM  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEIOBATENIbHO U IIOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAIUCH B OOLIYI0 CUCTEMY I€OMETPUYECKHX MPEACTaBICHUN 00yJaromuxcs,
pacumpsis ¥ yriayosnsis e€, o0pa3ysi IpOYHbIe MHOKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne reomerpuun orBoauTcs 2 yaca B Hegento B 10 knacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 ydeOHBIX yaca.

COJAEP)KAHHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsimasi, IOCKOCTh, MPocTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSCHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrniosnoxeHue NnpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKpeuuBawmuecss npsamblie. llapannenbHOCTh NPAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble TPsIMbIE B TMPOCTPAHCTBE; MAPAUICTBHOCTh TPEX NPSIMBIX; MapauIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAINPAaBICHHBIMH CTOPOHAMH; Yrojl MEXIY HIpsIMbIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  MapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiime mpocTpaHcTBEHHbBIE PUTYPHI HA TNIOCKOCTHU: TETPAdIP,
KyO, mapajuieNienuIie ], MoCTPOSHNE CEUCHU.

[lepneHaAUKYISIPHOCTh OPSAMOM M IJIOCKOCTH:  IMEPHEHIUKYJISpHbIE MpsIMbIE B
MPOCTPAHCTBE, NPSIMbIE TMapauiebHbIE M TEPHEHIUKYISPHBIE K IJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTH IPSAMOM M IJIOCKOCTH, TEOpeMa O MNpAMOW MNEepHeHAUKYISIPHON
IUIOCKOCTH. YTJbl B NMPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTHIO; JABYTPAHHBIN yroil,
JUHENUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp M HAKJIOHHBIE: PACCTOSHUE OT TOYKHU /0
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOM [0 IUIOCKOCTH, NpoeKuus (Urypsl Ha IIOCKOCTb.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIocKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHuororpanHuKu

[lonsiTue MHOTOTpaHHWKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPaHHUKA, BBINYKIbIE |
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOTOrpaHHuka. [lpusma: N-yrospHas npusma; rpaHu
Y OCHOBAHUS MPU3MBI; MIPsiIMasi M HAKJIOHHAS TPU3MBI; OOKOBAsl U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, nNpsAMOYTOIbHBIN Mapasuienenunen U ero cpoiictea. Ilupamuaa: n-yroiapHas
nupamMuJa, TpaHU W OCHOBAaHHME NUpaMHUAbl; OOKOBas W TOJHAs TOBEPXHOCTh IHPAMU/IBI;
npaBUjbHAasl W YyCEUEHHas MUpaMuJa. OIJIEMEHThl MNpu3Mbl W nupamuibl. I[IpaBuiibHbBIE
MHOTOTPAaHHUKHU: TOHSITHE MPABUILHOTO MHOTOTPAHHHWKA, MpaBWIbHAS MPU3Ma U TMpaBUJIbHAsS
NUpaMKJIa; PaBUIIbHAS TPEYTOIbHASI TUPAMKJIa U TIPABHIBHBIN TeTpadap; kyO. [IpencraBnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MoAeKa’aAp W uKocadaAp. CeueHus MNpU3MBI U
MAPaMU/IBL.

CummeTpusi B MPOCTPAHCTBE: CHMMETPHS OTHOCHUTEIHHO TOYKH, TPSIMOM, TUIOCKOCTH.
DJIeMEHTHl CAMMETPHUH B TUpamMuaax, napauienenuneaax, NpaBuiIbHbIX MHOTOTPAHHUKAX.

Brruncienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MOBEPXHOCTU W TOJHOM MOBEPXHOCTU MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWJIbHON MHpaMUAbI, TeopeMa O IUlomaau yceu€HHoil mupamunbl. [loHsTHE 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[Tonobupie Tema B mpocTpancTBe. COOTHONICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMHu ITONOOHBIX TEI.

11 KUIIACC

Tesa BpameHus



[{wimHapuYecKass IMOBEPXHOCTb, 0O0pa3ylolue IMINHAPHYECKOM TMOBEPXHOCTH, OCh
LWIMHAPUYECKON MOBepXHOCTH. LIMInHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckass 1moBepXHOCTb, 00Opa3yrollMe KOHUYECKOM IOBEPXHOCTH, OCh M BEpIIHHA
KOHMUYECKOW moBepxHOCTH. KoHyc: ocHOBaHME M BepuIMHA, 00pa3yomas W OCh; IUIOMIAIh
OOKOBOW M IOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUSA U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: ueHTp, paauyc, AMaMeTp; IJIOLIAJb IOBEPXHOCTH cdepnl. Bzaumuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepol.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka MIMHApa U KOHYCA.

KomOuHanuu Tten BpalieHWs M MHOTOTPaHHMKOB. MHOIOIpaHHUK, OIHCAHHBIM OKOJIO
cdepsl; chepa, BOMCAHHAs B MHOTOTPAHHUK, WJIU TEJIO BPAILEHUS.

[Torsitie 00 o0béMe. OcHOBHBIC cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OPSAMOYTOJIBHOTO Mapajuienenunena 1 ciaeactsus u3 He€. O0béM LmimHApa, KoHyca. OO0BEM
nrapa ¥ Iiomasib cepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IJIOUIAAIMH ITOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Ceuennss uMAMHIpa (MApalIeIbHO U TMEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHyca
(mapasienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPLIUHY), CEUEHUS 111apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. CiokeHue U BBIYUTAaHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BeKkTopa mo TpEM HEKOMIUIaHApHbIM BekTopaM. IIpaBuio
napajuienenunena. Pemenue 3anay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMHu.
[IpsamoyronbHas cuctemMa KoopAMHAT B mpocTpaHcTBe. KoopaumuaTsl Bektopa. Ilpocreiimue
3a7layl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIME U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
peLIeHNH TeOMETPUUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHMS INporpamMmbl yuyeOHoOro mnpenmera «MaTemaTHkay
XapaKTepU3YIOTCS:

I'paxknanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKOW TO3HMIMHU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIE€HA POCCHUHCKOr0 OOIIeCTBa, MPEICTABICHUEM O MaTEMaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIENyp TpakJaHCKOTo oO0IecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJECIHCTBOBATh C COLMAIbHBIMA HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHUEM.

I[laTpuoTHyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTBHIO POCCUICKON TPaKTAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
nu HaCTOHH_[eMy pOCCHﬁCKOfI MaréMaTHuKK, HTCHHOCTHBIM OTHOIICHHEM K JOCTHUXKCHUAM
POCCHUHCKMX MaTeMaTUKOB M POCCHMCKONW MAaTeMaTUYECKOW IIKOJIbI, K MCIOJB30BAHUIO ITHX
TOCTHKEHUH B IPYrHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; cHOpPMHUPOBAHHOCTHIO
HpaBCTBeHHOFO CO3HaHHA, DSTHYCCKOI'O ITOBCACHUA, CBA3aHHOI'O C HpaKTI/I‘-IeCKI/IM HpI/IMeHeHI/IGM
JTOCTYDKCHUH HAyKW U JIEATEILHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOHYHBOTO OYyIyIIEroO.

JcTeTnYEeCKOe BOCIIUTAHME:



3CTCTUYCCKUM OTHOUIICHUECM K MI/Ipy, BKJIFO4Yas 3CTCTI/IKy MaTEMaTUYCCKUX
3aKOHOMEPHOCTEH, OOBCKTOB, 3a7ad, pPEIICHUH, PACCYXKIACHUN; BOCIHPUMMYHUBOCTBIO K
MAaTEMATHUYCCKUM ACIICKTaM pa3n1/1qHHx BHUJIOB I/ICKyCCTBa.

duznyeckoe BOCIUTAHHE:

C(bOpMI/IpOBaHHOCTbIO yMeHI/ISI HpI/IMeHSITL MaTeMaTu4CcCKUEC 3HAHUA B I/IHTepeCB,X
30pOBOro M Oe3omacHOro oOpasza JKW3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIA PEXUM 3aHATUH M OTIbIXa, pPEryisipHas (Qu3nueckas
aKTHBHOCTh); (PU3UUYECKOTO COBEPIICHCTBOBAHUS, MIPH 3aHATHUSX CIOPTHBHO-03J0POBUTEIIBHON
JIeSITCIHHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOTIOOUS; UHTEPECOM K pPa3IMIHBIM
chepam npodeccHOHaATLHON NEeITEIbHOCTH, CBSI3aHHBIM C MATEMATHKON M €€ MPHIIOKCHHUSIMU,
YMEHHEM COBEpILATh OCO3HAHHBIN BBIOOp OynyIiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTreMaThdeckomy oOpa3oBaHUIO U
CaMOO6pa30BaHI/IIO Ha HpOTSI)KeHI/II/I BC€I71 KHU3HHU, T'OTOBHOCTBIO K aKTI/IBHOMy yT-IaCTI/IIO B
PEIICHUHU PAKTHYCCKUX 3a]]a4 MAaTeMaTHYECKOW HAIPaBJICHHOCTH.

IKo0rnYecKoe BOCIUTAHNE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYJIbTYpPbl, NMOHUMAHHEM BIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX IPOILIECCOB HA COCTOSHHE MPUPOJHOM W COIMAIBHOM Cpeibl, OCO3HAHHWEM
rI00abHOTO  XapakTepa JKOJIOTHYECKHMX  MpoOJieM; OpHEHTAIllMell Ha  NPUMCHCHHE
MaTeMaTUYeCKUX 3HAHUMN Ul pelleHMsl 3a7iad B 00JIacTU OKpYXaroulel cpelbl, IIIaHUPOBaHUS
MOCTYIKOB M OIEHKU UX BO3MOXHBIX ITOCJIEICTBUHN ISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOLIECTBEHHON MPAaKTUKH, TOHMMAHUEM MaTeMaTU4YECKON HayKu Kak cepbl
YeJIOBEUECKON JIEATEbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUMMOCTH JJIs Pa3BUTHS LUBUIIN3ALINY;
OBJIAACHUEM A3BIKOM MAaTCEMAaTUKU U MaTeMaTI/I‘IeCKOﬁ KyanypOﬁ KakK CpeI[CTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh HPOEKTHYIO U HCCIENOBATENbCKYIO JI€ATEIbHOCTh
I/IHI[I/IBI/I)IyaJ'II)HO U B rpynne.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMEBI yIeOHOTO mpeaMeTra «MareMaTukay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OeliceUaMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCALbHOIMU — DecyIsmUHbLMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensnsle oeticmeust, obecnewusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCalowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHull pabomams ¢ uHgopmayuetl).

ba3zoBblesiornyeckueeicTBus:
® BBIIBIATH M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKKM MAaTEMaTHYCCKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATHUAMHU;, (HOPMYIUPOBATH OINPEACICHUS TOHSATHH;
YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIaccU(PHUKAIIMN, OCHOBAHUS JIJIsi 00001IeHus
U CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAN3a;

® BOCIPHUHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpHUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIIIHE; YCIOBHEIC,

® BBIIBIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOpEYHS B (haKTax,
JMAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUAX; MpenjaraTb KPUTEPUU ISl BBISBICHHUS
3aKOHOMEPHOCTEN ¥ MPOTUBOPEUHIL;



JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, NE€AYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

IIPOBOJAMTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKJIECHUH (IIpsIMbIe
U OT TMPOTHUBHOIO), BBICTpauBaTb AapryMEHTAlMI0, NPUBOJUTH INPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYKJIEHHS U BBIBObI;

BBIOMpATh CIOCOO pemieHus] y4eOHOM 3aaaun (CpaBHUBATh HECKOJIBKO BApHAHTOB
peleHus, BEIOUpaTh HanboIee NOIXOAALINNA ¢ YIETOM CaMOCTOSATENBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBblenccienoBarebCcKueAeHCTBUA:

UCIIONIb30BAaTh  BOMPOCHI ~ KaK  HMCCJIEJOBATENbCKUA  MHCTPYMEHT  IO3HAHUS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIMBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IO3UIIHIO,
MHEHHUE;

MPOBOJIUTh CAMOCTOSITENIbHO CIUTAHHUPOBAHHBIA JKCIEPUMEHT, HCCIEIOBAaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHHS, IIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OObEKTaMH, SBICHUSMU, MPOIIECCAMU;
CaMOCTOSITENILHO ~ (pOpMYyTUpOBaTh O0OOMIEHUS ¥  BBIBOABI 10  pe3yJIbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHMs, OIEHUBATh JOCTOBEPHOCTh IMOITYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEITOIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBIIATH AeUIUTHI UHPOPMALIUY, TaHHBIX, HEOOXOAUMBIX JUIsI OTBETa HA BOIPOC U
JUISl pEILICHNUS 3a]a4H;

BI)I6I/IpaTB I/IH(i)OpMaHI/IIO U3 HWCTOYHUKOB PaA3JIMYHBIX THUIIOB, aHAJIMU3UPOBATD,
CUCTEMATHU3UPOBaTh U HWHTEPIPETHUPOBATh MH(POPMAIMIO PA3IUYHBIX BUIOB U (GOpM
IIPEJICTaBIICHHUS],

CTPYKTYpUPOBaTh HH(OpMAIMIO, TPEACTAaBISATh €€ B pa3Iu4HbIX (dopmax,
WTIOCTPUPOBATH TpapuyuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMK IO CaMOCTOATENBbHO C(HOPMYINPOBAHHBIM
KPUTEPHUSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COUUAJIbHBLIX HABbLIKOB 06)/’{61}01/[41/!)(0}1.
Oomenue:

BOCIIPUHUMATh U (POPMYIMPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISAMHU
oOIIeHus; SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY peIleHus 3a/1a4i, KOMMEHTHPOBATh
MIOJIyYEHHBIH PE3yJIbTAaT;

B X0J1e 00CYX/IeHHU 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOM TE€MBbI, IPOOIEMBI,
pemaeMoil  3aJaud, BbICKa3bIBaThb MJEU, HAlEJICHHbIE Ha IOUCK pEeLIeHUs;
COMOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JpYIMX YYacTHUKOB JHMAaJIOra,
0oOHapyXHUBaTh pa3IMuMe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH (hopme hopMyTupoBaTh
pa3HoOrIacHsi, CBOM BO3PAKEHUS;

MPEJICTaBIIATh Pe3yNbTaThl PEIICHUs 3a/1aul, SKCIIEpUMEHTA, UCCIIeI0BaHus, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHHSI ¢ Y4ETOM 3a7ay IMPE3eHTAUH U
0COOCHHOCTEH ayIUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh U HCIOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaTbHOM pPabOTHI
OpU pelieHuH Y4eOHBIX 3ajad; MPUHUMATh [elb COBMECTHOW JAESITeIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboOThl, pachpeleNiaTh BHIBI padoT,



JIOTOBAapHUBATHCS, OOCYKIaTh IPOLECC M pe3ylnbTaT paboThl; 0000maTh MHEHHS
HECKOJIBKHX JIIOACH;

® yYacTBOBAaTh B IPYMIIOBBIX (opmax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHUPOBATH CBOU
JIeMCTBUS C IPYTUMH YWICHAMHU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B OOIIMIA
IPOAYKT 110 KPUTEPUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom popmuposanue Cmoicio8bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranuszanus:

®  COCTaBJIATH IUIAH, AITOPUTM PELICHUS 33a4u, BBIOUPATh CIIOCO0O pelIeHus ¢ yuéToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIBb:

e BJAJeTh HAaBHIKAMH IIO3HABATEIBHOW pE(PIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX TPOLECCOB, HMX pE3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIPOBEPKH, CAMOKOHTPOJI Ipolecca U pe3yibTaTa pPEUIeHHs MaTeMaTH4ecKOon
3a/a4uu;

® [IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a]laul, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, IaHHBIX, HAWJEHHbIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBSACHATH IMPUUMHBI
JOCTMDKEHUSI WJIM HEIOCTMIKEHUS PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAWUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INMPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

OrniepupoBaTh MOHIATHUSAMU: TOYKA, MPSIMasi, INIOCKOCTb.

[IprMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUN T€OMETPHUYECKHIX
3azad.

OnepupoBaTh TOHATUSIMU: TApPaUIEIBLHOCTh M MEPHEHANKYISIPHOCTh TMPSMBIX U
MJIOCKOCTEH.

KnaccuduiupoBaTs B3auMHOE pacloI0KEeHUE MPSMBIX U IIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSMH: JBYTPAHHBIH YTOJ, TpaHW JBYTPAHHOTO YIya, pedpo
JIBYTPAHHOTO yTiia; TUHEHHBINA yroll ABYTPaHHOTO YIIIa; TpaaycHas Mepa JIBYTPaHHOTO yria.

OnepupoBaTh MOHATHSMH: MHOTOTPAHHWK, BBITYKJIBIA W HEBBIMYKIBIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, MPABUIBHBIA MHOTOTPAHHHUK.

Pacro3HaBaTh OCHOBHBIE BHBI MHOTOTPAHHHKOB (TUpamMuia; MpU3Ma, MPSIMOYTOIbHBIN
napajenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BbIOMpas OCHOBAaHHS I KjiacCUUKAIIUU
(BBIMTYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHHWKH; TPABUIBHBIE MHOTOTPAHHUKH; TMPSMBIE U
HAKJIOHHBIC MIPU3MBI, TTAPAIUICTICTTUTICIIBI).

OrnepupoBaTh NOHATHAMU: CEKYIIas INIOCKOCTb, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHATH MPUHITUTIBI TOCTPOCHUS CEYCHHH, HCTIONIB3YSI METOJ CIIC/IOB.

Ctpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BHITIOJTHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUI CBEPXY, COOKY, CHHU3Y.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 10 oOpasinaMm Wid
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AaHAJUTHUYECKHE METOJbl IMPU PEHIeHHH CTaHAApTHBIX



MaTeMaTHUECKUX 3a]ad Ha BBIYMCICHHUE PACCTOSHUN MEXIy IBYMsS TOYKaMH, OT TOYKU MO
OpSMOH, OT TOYKH A0 IIOCKOCTH, MEXK/y CKPEIINBAIOIIUMHUCS TPSMBIMH.

Pemate 3amauM Ha HaxOoXJIEHHE TIEOMETPUYECKMX BEIMYMH IO oOpa3naMm HiIu
QITOpUTMaM, NPUMEHSS W3BECTHBIC AHAJUTUYECKHE METOJbl TPU PEUICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3aJ7ad Ha BBIYMCICHHUE YITIOB MEXIY CKPEUIMBAOIIUMUCS MPSIMbBIMH, MEXKIY
IPSMOH M TUIOCKOCTBIO, MEX/Ty TNIOCKOCTSIMH, JABYTPAaHHBIX YIJIOB.

Boraucnare 00bEMBI U TUIOIIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpU3Ma, MUpaMuza) ¢
npuMEeHEHHEeM (OPMYJI; BBIUMCIATH COOTHOIICHHS MEXAy IUIOMIAJSIMH ITOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OmnepupoBaTh MOHATHSAMHU: CHMMETPHS B IPOCTPAHCTBE; LEHTP, OCb M IIOCKOCTb
CUMMETpPHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHH (DUTYPHI.

M3Bnekath, mpeoOpa3oBBIBATh U WHTEPIPETUPOBATH MH(POPMALINIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCcKuX (PUrypax, mpencTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

[lpumeHsaThr TeoMeTpUuYecKHe (aKThl s pEHIeHHs CTEPeOMETPUYECKUX  3ajad,
NPEIOIarafoIluX HECKOJBKO IIaroB pEIIeHUs, €CIH YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHSATh TpOCTEHIINE TPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ad.

[lpuBoMTE, TpPUMEpPH MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B TPUPOAE U IKU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TONMYYEHHBIC 3HAHUS HA MPAKTHKE: aHAIM3HPOBATh PEATbHBIC CUTYallud U
NPUMEHATh W3YYCHHbIE TOHSATHA B  TpOLECCe TOMCKA  PEHICHUS  MaTeMaTHYeCKH
chopMyITHPOBaHHOW TPOOIEMBbI, MOAETUPOBATh pPEATbHbIC CHTYyallUd HA S3bIKE T'€OMETPHH,
UCCJIEI0BAaTh MMOCTPOCHHBIE MOJIENU C HMCHOJB30BAHHEM T€OMETPHYECKHX IMOHATHH U TEOpeM,
ammapara anreOpbl; penarh NpakTHIeCKUe 3a7aqi, CBI3aHHbIE C HAXOKICHUEM IeOMETPUIECKIX
BEJIMYMH.

11 KUIIACC

OmnepupoBatb TOHSITUSMU: UIHHIpUYECKast MOBEPXHOCTb, oOpa3yromue
LWIMHIPUYECKON OBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolIie KOHMUECKON
MOBEPXHOCTH, KOHYC; ChepuyecKasi HOBEpXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdhepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccudumupoBars B3auMHOE pacioiiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBaHWE MIAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOMIAIM TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BIUCAHHBIA B cepy U OMHCAHHBIA OKOIO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYHCHATE COOTHOIIEHUS MEXKIYy IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TOIOOHBIX
Te.

N3o0paxarh u3yyaemble (UTYpPHl OT PYKH M C TPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BHUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPaAICHHUS.

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATH WH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKkux Gurypax, npeiCcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.



BbINOMHATE ACUCTBUSA CI0KEHUS BEKTOPOB, BHIYMTAHUSA BEKTOPOB U YMHOXKECHHUS BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMH OHH 00J1a/1a10T.

IIpuMeHATh IpaBUIIO MapasuIeICIUIIE A,

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXIY BEKTOPAMH, CKaJSIPHOE
IIPOU3BENICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymMMy BEKTOPOB U IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMH,
CKaJIIPHOE MPOM3BEECHUE, PACKIAIbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOpAMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHUS CTEPEOMETPHUYECKUX  3ajad,
IIPEANOJIAraloIuX HECKOJIbKO IIAarOB PEIICHMs, €CIM YCIOBHsS IIPUMEHEHHUs 3aJaHbl B SBHOU
dbopwme.

Pemats mpocreiimye reoMeTpu4YeCKre 3a/1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO
METOJa.

Pemlate 3amaun Ha JOKAa3aTeNbCTBO MAaTEMAaTHYECKMX OTHOIUEHUNM M HaXOXICHHUE
reOMETPUYECKUX BEJIMYMH 10 00pas3laM MM aJIrOpUTMaM, IPUMEHsSI U3BECTHbIE METOAbI IpU
pelIeHNH CTaHJApTHBIX MATEMAaTUYECKUX 3a1a4.

ITpuMeHATh NPOCTEMIINE MPOTPAMMHBIE CPENCTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

ITpuBoauTe NpHUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC M JKU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

ITpuMeHATh NOJyYeHHBIE 3HAHMWS HaA NPAKTUKE: aHAJIU3UPOBATh PEajbHbIE CUTyallUM U
IIPUMEHATh  W3Y4YEHHBbIE IIOHATHA B  IIPOLlECCE IIOMCKA  PELICHHMS  MaTeMaTU4eCKu
chopMyIMpPOBaHHOW NPOOIEMbI, MOAEIUPOBATh pPEAIbHbIE CUTyallUd HA S3bIKE I'€OMETPHH,
HCCJIEN0BATh ITOCTPOEHHBIE MOJEIN C MCIOJb30BAHUEM TI'€OMETPUYECKHMX IOHATHU M TEOpEM,
anmapara anreOpbl; peniath IpakTHYECKUe 3a7aui, CBA3aHHbIE C HAXOXKAEHUEM IeOMEeTPUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTtBouacon DJIeKTPOHHBIE
Ne HaumenoBaHnuepasieioB u (bpoBbIe)
n/n TEMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTnyeckunepadoTbl 06PA30BATETBHBICPECYPCHI
bubmuorexa [JOK
1 BBenenue B ctepeoMeTpuio 10
[IpsiMbIe U TIOCKOCTH B
NMPOCTPaHCTBE. bubmuorexa [JOK
2 12 1
[MTapannensHOCTBIPSIMBIX U
IIJIOCKOCTEN
3 [TepneHIUKYISIPHOCTHIIPSIMBIX U 12 brbmorexa LIOK
IIJIOCKOCTEN
4 Vbl MEXTy TIPAMBIMH 10 1 brbmorexa LIOK
TUTOCKOCTSIMU
bu6mmoreka [JOK
5 MHororpanHuKu 11 1
bu6mmorexa [IOK
6 OOBEMBIMHOTOTPAHHUKOB 9 1
; [TOBTOpEHKE: CEUCHHS, 4 1 Brbmorexa [IOK
pPacCTOSHUS U YTIIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME




11 KJIACC

Kosaun4vecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel  [IpakTnyeckunepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
bubmuorexa [JOK
1 TemaBpamenus 12
bu6mmoreka [IOK
2 OOBéMeITEN 5 1
3 BexTopsl u KOOpIMHATHI B 10 1 bubnmorexa IIOK
MIPOCTPAHCTBE
4 [ToBTopeHne, 06061IIeHNE, ; L bubmiorexa [OK
cUCTEeMaTH3aINsI3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME

ITOYPOYHOE IIVIAHUPOBAHMUE

10 KJIACC
Ne KoanuyecTBouacon
aTan3yd aexTpoHHbIenN(PoBbIeOOpa3oBaTEN
Temaypoka Bce  Konrtpouabnbiep  IIpakTuueckuep A y P p P

n/ eHHs bHBIEpeCypChI

u ro a00ThI a00ThI
1 OCHOBHBIC ITOHITHUS bubnunoreka LIOK




CTEPEOMETPHUU: TOUKA,
npsiMasi, TII0CKOCTb,
npoctpancTBo. [IpaBuna
M300paKCHHS HA
PUCYHKaX: U300paKEeHUS
IJIIOCKOCTEH,
napaieIbHbIX MPSMBIX
(OTpe3KOB), cepeaHBI
OTpe3Ka

Ilonstus:
MePECEKAIOIINECS
IUIOCKOCTH,
MepEeCEeKAOIINECs MpsMast
1 INIOCKOCTh

bubmuoreka [{OK

ITonsTus:
MepEeCeKarIINECs
IUIOCKOCTH,
MEepECEKaArOIIMNECS psAMast
7 TNIOCKOCTD

bu6nmorexa LIOK

3HAKOMCTBO C
MHOFOFpaHHI/IKaMI/I,
n300pakeHne
MHOFOFpaHHI/IKOB Ha
pUCYHKax, Ha
MPOEKIIMOHHBIX YepPTekKaxX

but6mmorexa [IOK

HauvanpHble cBegeHNs 0
KyOe ¥ TUpamMue, ux
Pa3BEPTKU U MOJAEIH.
Ce4eHUAMHOTOrpaHHUKOB

but6mmoreka [IOK




Hauanbnbie cBeneHus o
KyOe ¥ TUpaMue, ux
pa3BEPTKU U MOJIEIIH.
CeueHUSIMHOTOTPaHHUKOB

bubnunoreka LIOK

10

ITousarue 06
AKCHOMAaTHYECKOM
[IOCTPOCHHUHU
CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUH H
CJIEICTBHS U3 HUX

ITousarue 06
AKCHOMAaTHYECKOM
[IOCTPOCHHUHU
CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPUU U
CJICACTBUA U3 HUX

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPUU: AKCHOMBI
CTEPCOMETPHUH H
CJICACTBUA U3 HUX

ITousarue o6
AKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPUH U
CJIENICTBHS U3 HUX

bubnunoreka LIOK

bubmuoreka [{OK

bu6nmorexa LIOK

bubnunorexa LIOK

11

B3aumHoe pacnionoxxenue

bubnunoreka LIOK




12

13

14

15

IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroiuecs,
napaJiesibHble U
CKpPELMBAIOIINECs
npsMble

[TapamienbHOCTD IPSAMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
napaJuleJbHbIE IPSIMBIC B
IIPOCTPAHCTBE;
[apajuIeIbHOCTD TPEX
IPSIMBIX

[TapamienpHOCTD MPSIMBIX
U IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOCTE IPAMOM
Y IJIOCKOCTH

VYrusl ¢
COHAIPABJICHHBIMUCTOPOH
amu

VYron Mexay NpsIMbIMU B
IIPOCTPAHCTBE

bubnuoreka [{OK

but6mmorekxa [IOK

16

17

VYros Mexay NpsIMbIMU B
MIPOCTPAHCTBE
[TapaniaenbHOCTBINIOCKOCT
en:
HapasebHbIEINIOCKOCTH

18

CaolicTBamnapauieabHbIXIT
JIOCKOCTEMN

but6mmoreka [IOK




19

20

[Ipocreiimue
MPOCTPAHCTBEHHBIE
¢burypsl Ha MIOCKOCTHU:
TeTpa’ip, Kyo,
napasuiesenumne/

[TocTpoenueceueHuit

bubnunoreka LIOK

21

IToctpoenueceueHui

bubnunoreka LIOK

22

KonTtponpsHast pabora o
teme "[Ipsimbie u
TUIOCKOCTH B
IPOCTPaHCTBE.
[TapannenbsHOCTEIPSAMBIX
Y TUIOCKOCTEN"

bubnunorexka LIOK

23

[IepnieHAMKYIAPHOCTH
IIPSAIMOM M TNIOCKOCTH:
NEPIEHAUKYJIAPHBIE
IIPsIMBIE B IIPOCTPAHCTBE

bubmmoreka IIOK

24

IIpsiMble mapasnienbHbIe U
NEePIEHANKYIISIPHBIE K
IUIOCKOCTH

but6mmorekxa [IOK

25

26

[IpsimMble napannenbHblie U
NEePIEeHIUKYISIpHBIE K
MJIOCKOCTH

IIpu3naxk
NEPIEHIUKYIIPHOCTH
MPSMON U TNIOCKOCTH

bubnmnorexa LIOK

bubnunoreka LIOK

27

IIpu3naxk

bu6nunoreka LIOK




NEPIEHANKYJIAPHOCTH
IIPSIMOM U TUIOCKOCTH

28

29

30

Teopema o npsimoit
NEPIEHANKYIJIIPHON
IJIOCKOCTH
Teopema o npsimMoit
NEePHEHANKYIIAPHON
IJIOCKOCTH
Teopema o npsmoi
NEePHEHANKYIIAPHON
MJIOCKOCTH

bubnunoreka LIOK

bubnuoreka [IOK

bubnuoreka [{OK

31

[IepnienauKkymnsp u
HAKJIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 IIOCKOCTH,
paccTostHUE OT MPSMOH 10
IIJIOCKOCTH

bubmmoteka IIOK

32

33

[IepnieHauKymnsp u
HAKJIOHHBIE: PacCTOsTHUE
OT TOYKH JI0 IIOCKOCTH,
paccTostHUE OT MPSMOH 10
IIJIOCKOCTH
[lepnenaukynsp u
HAaKJIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 INIOCKOCTH,
paccTostHUE OT MPSMOH 10
IIJIOCKOCTHU

bubmmoteka IIOK

but6mmorekxa [IOK

34

[lepnienaukymnsip u
HAKJIOHHBIE: PacCTOSTHUE
OT TOYKH JI0 TJIOCKOCTH,

but6mmoreka [IOK




paccrosiHue OT NPSAMOU 110
IJIOCKOCTH

35

36

37

VYrusl B IPOCTPAHCTBE:
YTOJI MEXIY IPSIMOU U
IJIOCKOCTBIO
JByrpanHbIii yrod,
JIMHENHBIN yro
JBYTPaHHOIO yria
JIByrpaHHbIii yroi,
JIMHENUHBIN yro
JBYTPaHHOIO yrjia

bubnunoreka LIOK

bubnuoreka [IOK

bubnuoreka [{OK

38

[IepnieHAUKyYIAPHOCTD
IIJIOCKOCTEW: MpU3HAK
NEPIEHIUKYJIIPHOCTH
JIBYX IIJIOCKOCTEU

bubmmoteka IIOK

39

[IeprieHAUKyYIAPHOCTH
IIJIOCKOCTEW: MPU3HAK
NEPIEHIUKYJIIPHOCTH
JIBYX IIJIOCKOCTEU

bubmmoteka IIOK

40

[lepneHAUKYISIPHOCTD
IJIOCKOCTEN: MpHU3HAK
NEePIEeHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEU

but6mmorexa [IOK

41

42

Teopema o
TPEXIIEPIICHIUKYIISIpaxX
Teopema o
TPEXTIEPIICHIUKYIIIPAX

bubnmnorexa LIOK

bubnunoreka LIOK

43

Teopema o

but6mmoreka [IOK




TPEXTIEPIICHIUKYIIIPAX

44

KonrponbHas pabdora no
TeMaM
"IlepnieHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTER" 1
"Vl MeXAY NPSIMBIMU U
IJI0CKOCTSAMU"

bubnunoreka LIOK

45

IToHsiTHE MHOTOTPAaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTOTPaHHUKA,
BBIITYKJIBIE U HEBBIYKJIbIE
MHOT'OTPAHHUKY;
pa3BEPTKa
MHOT'OTPaHHUKA

bubnunoreka LIOK

46

47

48

[Ipu3ma: n-yronsHas
IIPU3Ma; TPaHu U
OCHOBAHUS IIPU3MBI;
npsiMasl 1 HaKJIOHHAas
npu3Mbl; OOKOBast U
IIOJIHASI [IOBEPXHOCTh
IIPU3MBI

[Tapamnenenunen,
IIPSIMOYTOJIBHBIN
napajuleseunes 1 ero
CBOMCTBA

[Inpamupna: N-yroiapHas
UpaMuJia, TPaHy U
OCHOBaHUE NIUPaMUJbL;
OOKOBast ¥ MOJHAS

bubnmorexa LIOK

bubnmnorexa LIOK

but6mmoreka [IOK




MOBEPXHOCTh MUPAMU/IBI;
IpaBUJIbHAS U yCEUEHHAS
nupamuia

49

50

51

[IpaBunbHbBIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOT'OTPaHHMKa;
IIPaBWJIbHAS IIPU3Ma U
IIPaBWIbHAs IUPAMMIA;
IIPaBWJIbHAS TPEYTOJIbHAS
NUpaMuJia U NpaBUIbHBIN
TETpadp; Kyo
ITpencrasnenue o
IIPABUJIBHBIX
MHOTOTpaHHHKAaX:
OKTa’/p, 10JI€KadIp U
UKOCadP.

Cummerpus B
IIPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIIBHO
TOYKH, MPSIMOIA,
MJIOCKOCTH.
DIJIEMEHTBICUMMETPHUH B
nupaMujax,
napasuleJenunen1ax,
IIPABUJIBHBIXMHOT OTPaHHU
Kax

bu6nmorexa LIOK

but6mmorexa [IOK

52

Brruncienue »ieMeHTOB
MHOTOTPaHHUKOB: pEOpa,

but6mmoreka [IOK




AuaroHaliv, yribl

[Tnomans 6OKOBOM
MMOBEPXHOCTH U MOJHOU
IIOBEPXHOCTHU IIPSMOM

b K
53 NPU3MBI, TUIOIIAb 1 nomorexa O
OCHOBAaHMH, TEOpPEMA O
OOKOBOW MOBEPXHOCTH
MPSIMOM MPU3MBI
[Tnomane 6okoBOM
MIOBEPXHOCTH U
OBEPXHOC a oil
MOBEPXHOCTH TIPABHIILHOM BuGmiorexa LIOK
54 MIMpaMUIbI, TEOpEMa O 1
Iomaau 0OKOBOM
MIOBEPXHOCTU YCEUEHHOU
MTUPAMU/IBI
55 KonTponsHas pabora no 1 bubmmnoreka HOK
teme "MHororpaHHukn"
b K
56 [TousaTrneo600bEME 1 nommorexa O
b K
57 O0BEMIIUPaMUIBI 1 nommorexa O
b K
58 OOBEMITHPAMHUTBI 1 nommorexa O
b K
59 O0BEéMIIUpamMuIbI 1 nommorexa O
b K
60 O0BéMIIUpamMuIbI 1 nommorexa O
61 OO0BEMITPU3ZMEBL 1 bubnmoreka [JOK




62

OO6BEMIPU3MEI

bubnunoreka LIOK

63

OO6BEMIPU3MEI

bubnunoreka LIOK

64

65

66

KonrponbHas pabora no
teme "OO0BEMBI
MHOTOTPaHHUKOB"

[ToBTOpEeHME, 0000IIEHNE
cHUCTEMaTH3aIMsl 3HAHWMA.
[TocTpoeHue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpenue, o6o0IIeHNE
CUCTEMATH3aLMsl 3HAaHUH.
Beluncnenue paccTosHuNA:
MEXy IBYMSI TOUKaMH,
OT TOYKH JI0 MPSAMOH, OT
TOYKH J0 IJIOCKOCTH,
MEXIY
CKPELIMBAOIINMUCS
IPSIMBIMU

bubmuoreka [{OK

bubnuoreka [{OK

bubnmorexa LIOK

67

68

HroroBasikoHTpoIBHAsIPAO
ora

[ToBTrOpenue, 06o01IEHNE
CHCTeMaTH3allns 3HaHUH.
Brrunciienue yrios:
MEXIY
CKPEIINBAIOIIIMHUCS
HPSMBIMH, MEXTY IPIMON

bu6nunorexa LIOK

bubnunoreka LIOK




U TJIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEXy TIIOCKOCTSIMH

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

11 KJIACC

Ne Koan4yecTrBouacoB

- Temaypoka

I

Bce
ro

KoHTpoJbHbIEp
a0oThbI

IIpakTH4eckuep
aboThl

Jarausyue
HHA

DJIeKTpOoHHbIeU(POBBICOOPa30BaTEIb
Hblepecypchl

Cdepa u map: ueHTp,
paauyc, 1uameTp;
IUI0IA/b
MOBEPXHOCTHU Cepbl
B3anmHuoe
pacrionioxeHue cepbl
¥ TUTOCKOCTH;
KacaTeJbHas
MIJIOCKOCTH K cepe;
TJI01Ia 6 Cheph

bu6nmoreka [JOK

bubmuorexa [JOK

N3obpakenue chepsl,
Imapa Ha IIOCKOCTH.

Ceuenusinapa

bubmuoreka [JOK




[unuHaapudeckas
MIOBEPXHOCTb,
obOpazyromue
HWIMHAPUYECKOMN
MIOBEPXHOCTH, OCh
LUJIMHIPUYECKOU
MIOBEPXHOCTHU

[unuHap: ocHOBaHUS
1 OOKOBast
MOBEPXHOCTb,
o0Opa3syrommas 1 oChb;
1o b OOKOBOW U
IIOJIHOM ITOBEPXHOCTH

N300paxkeHue
UIMH]IpA Ha
mockocTH. Pa3zéprka
nunuHApa. CedeHust
ITHHApA
(TJIOCKOCTBIO,
napayuienbHON UITN
MEPICHIUKYISIPHON
OCH LIUJIMH/IPA)

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmoreka [IOK

Konunueckas
MMOBEPXHOCTb,
oOpa3yromue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
MTOBEPXHOCTH

bu6mmorexa [IOK




Konyc: ocHoBanue u
BEpILIKHA,
o0pa3yrolas 1 ocb;
ioniaib 60KOBOW U
MOJIHOM MMOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
oOpa3yromue u
BBICOTA; OCHOBAHHM U
OOKOBast MOBEPXHOCTh

bubmuorexa [JOK

bu6mmoreka [IOK

10

N306paxkenue koHyca
HAa IJIOCKOCTH.
Pa3Béprka konyca.
Ceuenus koHyca
(TITOCKOCTHIO,
napajuieIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOJIAIIEH uepe3
BEPILUHY)

bu6mmoreka [JOK

11

12

KomMOunamus ren
BpaIleHus 1
MHOTOTPaHHUKOB

MHoOrorpaHHuk,
OIMCAHHBIN OKOJIO
cdepsl; chepa,
BIIMCaHHAs B
MHOTOTPaHHMK WX B
TEJO BpallleHUs

bubmuorexa [JOK

bubmuorexa [JOK

13

TTonsaTtue 00 00BEME.

bubmuorexa [JOK




OCHOBHBIE CBOWCTBA
00BEMOB Tel

14

15

O0béMuMIMHpA,
KOHYcCa

O0BEM mrapa u
JI01a b Chepsl

bu6mmoreka [IOK

bu6mmoreka [IOK

16

17

18

IToo6uEbIe Tena B
MIPOCTPAHCTBE.
COOTHOIICHUS MEXKIY
IJIOIIAISIMU
MMOBEPXHOCTEH,
00BEMaMU ITOLO0HBIX
Tel

KonTponbnas pabota
o TemaM "Tena
BpamieHus" u
"O0BeMsI TET"
Bekrop Ha miuockocTr
U B [IPOCTPAHCTBE

bubmuorexa [JOK

bu6nmoreka [JOK

bu6mmoreka [IOK

19

20

21

Cnoxenue u
BBIYUTAHUCB eKTOpOB

yMHO)KeHI/ICBCKTop aH
aqyucliio

PasnoxeHnue BekTopa
10 TPEM
HEKOMILIAHAPHBIM
BEKTOpaM.
[IpaBunonapainenenu

bu6mmorexa [IOK

bubmuorexa [JOK

bubmuorexa [JOK




ncaa

22

Pemenne 3amauq,
CBSI3aHHBIX C
MPUMEHEHUEM MPABUIT
JIEUCTBUH C
BEKTOpaMU

bubmuorexa [JOK

23

IIpsamoyronbHas
cUcTEeMa KOOPJMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiime 3ama4uu B
KOOpAMHATAX

bu6mmoreka [IOK

24

VYron Mexny
BEKTOPaMH.
CxansipHoe
MIPOU3BE/ICHNE
BEKTOPOB

bu6mmoreka [IOK

25

26

27

Brruncnenue yrios
MEXK1y IPSIMBIMH 1
TJIOCKOCTSIMU

KoopaunaTtHo-
BEKTOPHBIN METOJT ITPH
pelieHuu
FeOMETPUUYECKUX
3a1a4

KonTtponbsHas padora
o TeMe "BekTopsl 1
KOOpJMHATHI B
npocTtpaHcTse"

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK




28

29

IToBTOpEHME,
000011IeHE U
CHCTEMAaTH3allHs
3HaHuM. OCHOBHBIE
burypsl, GakThl,
TEOpEMBI Kypca
TUTAHUMETPHH

[ToBTOpEHHE,
0000111eHHE U
CUCTEeMaTH3aIHs
3HaHu. OCHOBHBIE
burypsi, GpaxTsl,
TEOpEMBI Kypca
TUTAHUMETPHH

bu6mmoreka [IOK

bubmuoreka [JOK

30

IToBTOpEHUE,
00o0011IeHE U
CUCTCeMaTu3ala
3HAHUH. 3a1aun
HJ'IaHI/IMeTpI/II/I nu
METO/Ibl UX PELIEHUS

bu6mmoreka [IOK

31

IToBTOpEHME,
000011IEHE N
CHCTEMAaTU3alHs
3HaHu#. 3amadyun
MJIAaHUMETPUH U
METO/Ibl UX PELIEHUS

bu6mmorexa [IOK

32

IToBTOpEHME,
000011IEHE U
CUCTeMaTH3aLHs

bu6mmoreka [IOK




3HaHuM. OCHOBHBIE
burypsl, GpakThl,
TEOpEMBI Kypca
CTepeOMETpUU

33

HroroBaskoHTpOIBHA
sapabota

bubmuorexa [JOK

34

[ToBTOpEHUE,
00001eHNE 1
cHUCTeMaTU3alus
3HAHUM

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

34

bubmuorexa [JOK




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaremaTuka: anrebpa 1 Hayaia MaTeMaTHIECKOTo aHalm3a, reometpus, 11 kmacc/
Mopakoud A.I'., CmupaoBa .M., Cemenos I1.B., O6miecTBO ¢ orpaHnueHHON
otBeTcTBeHHOCTHIO « 1O MHEMO3UNHA »

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MaremMaruka: anredpa u Hauajga MaTeMaTHYECKOTo aHaiau3a, reomerpus, 11 kiace:
Meroandeckoe nmocooue mis yuurens. Mopakosuu A.I'., Cmupnosa .M., Cemenos I1.B.,
O6miectBo ¢ orpannueHHOM oTBeTCTBeHHOCTHI0 « MOl MHEMO3UNHA»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuorexa [JOK
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