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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yde6HOTrOo Kypca «I'eomerpus» 0a30BOro ypoBHS ISl 00YYatOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BATEILHOTO
CTaHJapTa CpeIHEro oO0mero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHHIA,
MPEIbSIBISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUN POCCHIICKOTO 0Opa30BaHUS.
Peammzanust  mporpamMmbl  o0ecrieUMBAeT  OBJIAJCHHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HENPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
06H.[€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O 1 MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU O6yanOIHHXC$I.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeoOMEeTpUHM Ha YpPOBHE CpelHero oOuiero ooOpazoBaHUs
00yCJIOBJIeHAa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
0o0y4eHHUs TeOMETPUM B HANPABIEHUU JIMYHOCTHOTO Pa3BUTHs 0Oydarommxcs, GopMUPOBaHUS
(YHKIMOHATIHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX YYeOHBIX IMCLUIUIVH.
PazBute y oOyuwaromuxcs NpaBUIbHBIX MPEICTABICHUM O CYHIIHOCTH U TMPOUCXOXKJICHUU
reOMETPUYECKUX a0CTpaKIMii, COOTHOIIEHUH PEAbHOTO U HJCaTbHOT0, XapaKTepe OTPaKEHHUS
MaTeMaTHUYeCKON HAayKOH SIBJICHUN U MPOILIECCOB PEaTbHOIO0 MUPA, MECTE T€OMETPUH B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAHMS B HAYyYHOM IIO3HAHWU W B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIICHHS], HEOOXOAUMBIX JUIS a[alTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEIMETOB HA YpPOBHE CPEIHEro OOIIero
o0pa3oBaHUs, TaK KaK OOECIeYMBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUH OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJIe pEIICHUS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU pEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO LHWKJIA, B YAaCTHOCTH W3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax HesaTeabHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIbHOrO OBITHS, (opMa OTPaKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — ACHCTBUTEIBHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHIET pa3Hble BUIbI YI€OHOH U TPYJOBOM
NEeSITebHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAadyecTB, IMO3TOMY aKTyajbHa
3a7ada GOPMHUPOBAaHUS Y OOYYArOIIMUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
NEeSITETHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS uYepe3 00ecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHU U
NeWCTBUH, CTIETU(PUIHBIX TEOMETPHUH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHELUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T€OMETPUH.

[lporpamma 1o reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA LIS OOYYaIOIIHXCS
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPYAHEHUI Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUHM U HEOOXOIUMBIE IS
’KH3HU B COBpEMEHHOM o01iectBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO



Oosee riyboOKoO, €ciau B JalbHEHUIIEM BOSHHUKHET HEOOXOAMMOCTh B T€OMETPHUUECKUX 3HAHUSX B
po(hecCHOHATTLHOM e TSIILHOCTH.

JlocTrxkeHue e OCBOCHHUS IPOrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIINX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (QopmupoBaHuE TPEJCTABICHUS O TIEOMETPUM KaK YacTU MHPOBOH KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuEe TMpEACTAaBICHUS O MHOTOTPaHHMKAX M TeJaX BpallleHUs Kak o
BXHEHIIINX MAaTEeMaTHYECKUX MOJIENSIX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbBIE
SBJICHUSI OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA 4YEPTEkKaX, MOJCNIAX U B PEalbHOM MUDE
MHOTOTPaHHHKH ¥ TeJIa BPAICHHUS,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha H300paKeHHIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH O MHOTOTPAHHUKAX M
TeJax BPAIEHUS U KX OCHOBHBIMH CBOHCTBAMU;

® OBJIQJICHUC AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3aj1ad; (hOPMHUPOBAHHE YMCHHUS
IPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  PAcCYXICHHUS B  XOJ€  pELICHHUS
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPIKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO03HABATEIIEHON aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHHH, KPUTUIHOCTH MBIIIIICHUS;

e (QopmupoBanue (QYHKIMOHAILHON TPAaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMCHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHSATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
PEATBHBIX JKU3HCHHBIX CHUTYAlMSX W TMPH H3YUYECHUU IPYTUX YYEOHBIX TPEIMETOB,
MPOSIBIICHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (QopMynHpoBaTh UX Ha S3bIKE
TEOMETPHH U  CO3J]aBaTh TI'E€OMETPHUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TEOMETPUUECKUN  ammapar Juis pelIeHds MPaKTHKO-OPUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETHPOBATH U OIICHUBATH ITOJIYICHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS] BKIIOUEHHUE B KypC CTEPEOMETPUU
B HaYaje ero MW3y4YeHWs 3ajad, peliacMblX Ha YPOBHE WHTYUTHBHOTO IIO3HAHUSA, U
onpeAenéHHbIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHPYET TPOTEKAHWE WHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIIEMYy U3yUSHHIO TPEIMETA.

[Ipenmourenue OTHAETCS HAIATHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS WUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-MPAKTUYECKOM
JEATSIIbHOCTH. Pa3BUTHE TMPOCTPAHCTBCHHBIX IMPEJACTABICHUN Yy YydYalluxcs B Kypce
CTEpEOMETPUU MPOBOTUTCS 32 CUET peIleHus 3a/1a4 Ha CO3[JaHUe MTPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTOPOY Ha HATTSAHOCTh, & ONEPUPOBAHNE 00PA30M — B YCIOBHUSX OTBJICUEHHUS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIePKaHNUS.

OcHOBHBIE conepxaTenbHble JuHUKM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsiMble U TIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHUE JTOTHUYECKIX YMEHUN pacTpeesseTcsi He TOIbKO
M0 COJIEpPKaTeNbHBIM JMHUSM, HO W IO rojJaM OOy4YeHHs Ha YPOBHE CpPETHEro OOIIero
o0OpazoBaHwUs.

Cognepxanre oOpa3oBaHHs, COOTBETCTBYIONIEE IPEAMETHBIM pe3yJabTaTaM OCBOCHUS
paboueit mporpaMMsl, paciipeieIEHHBIM 10 To1aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
9TOOBl  OBJAJEHHWE T'COMETPHUYECKMMH TOHSATUSMHA W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCIE0BATENbHO M MOCTYNAaTeNbHO, C COOJIIOJIEHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKITIOYAIIMCH B OOIIYI0 CUCTEMY I'€OMETPUICCKHUX TPEACTABICHUH 00yJarouXcs,
pacmupsis u yray0sist e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3U.

BocnurarenbHblii noteHnman npeamera «MaremaTukay pealiu3yeTcs yepes:

[pUBJICYCHHE BHUMAHUS OOydYalOIIMXCS K IIEHHOCTHOMY acHEeKTy H3ydaeMbIX Ha YpOKax
SBJICHUM, OpraHu3aluio padoThl C IMOJy4aeMOHM Ha YpOKE COIHAIbHO 3HAYMMOU
uH(popMalvell — UHUIIMUPOBAHUE €€ O00CYXICHHUsI, BHICKa3bIBAHUSA O0YYarOIIMMHCS CBOETO
MHEHHUS 10 €€ TOBOY, BRIPAOOTKM CBOETO OTHOILLIEHUS K HEll;

JICMOHCTpAIMIO OOYYaroIUMCs MPUMEPOB OTBETCTBEHHOTO, TIPAXKIAHCKOTO IOBEICHUS,
MPOSIBIICHUST YEIOBEKOIIOOMS M JOOPOCEPIACYHOCTH, 4Yepe3 MOA00pP COOTBETCTBYIOIIMX
TCKCTOB MJIA YTCHHUMA, 3ada4d IAJid PCUICHUA, HpO6JIeMHBIX CI/ITyaHI/Iﬁ JJIA O6CY)KZICHI/I$I B
KJacce;

NpUMEHEHHEe Ha  YpOKE HHTEPAaKTUBHBIX  (GopM  paboTel ¢  OOYYarOIIUMHUCS:
UHTEJUIEKTYaJIbHBIX UIP, CTUMYJIMPYIOIIMX IO3HABATEIbHYIO MOTHUBAIMIO OOy4aroIIuxcs;
JUJIaKTUYECKOT0 TeaTpa, I/l NOJyYeHHbIE Ha YPOKE 3HAHUs OOBITPHIBAIOTCS B T€ATPAJIbHBIX
IIOCTaHOBKAX; JAUCKYCCUH, KOTOpPbIE JAIOT 00y4aromUMCs BO3MOXXHOCTb ITPHUOOPECTH OIBIT
BE/ICHUSl KOHCTPYKTUBHOIO JMajiora; rpynroBoil pa®oThl wiu paboThl B Iapax, KOTOpbIE
y4yaT 00y4JaroLuxcsi KOMaHAHOH paboTe U B3aUMOECHCTBUIO C IPYTUMHU 00Y4atOLMMHUCS;

HWHULIMUPOBAHUC U NTOAACPIKKY HCCIICIOBATEILCKON IeITeIbHOCTH o6yqa101u14xc;1 B paMKax
peam3aniui UMW WHAUBUAYAJIIbHBIX W T'PYHIIOBBIX HCCIICAOBATCIBCKUX ITPOCKTOB, YTO AACT
06y‘laIOII_[I/IMC$I BO3MOXXHOCTb HpI/IO6peCTI/I HaBBIK CaMOCTOATCIBbHOI'O peuieHusd
TeOpeTquCKOﬁ HpO6JIeMBI, HaBBIK TCHCPUPOBAHUA H O(I)OpMJ'IeHI/ISI COOCTBEHHBIX I/I,Heﬁ,
HAaBBIK YBAXXUTCJIIBHOTO OTHOUICHUA K YYXUM HICAIM, O(I)OpMJ'IeHHLIM B pa60Tax APYyrux
HCCHG,I[OB&TGJIGIZ, HaBBIK HY6J'II/I‘{HOFO BBICTYIUVICHHUSA NIEPCI ay,HHTOpHeﬁ, APTrYMCHTUPOBAHUA
1 OTCTaMBaHMS CBOEH TOUKHU 3pCHUH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun orBoauTcsa 2 yaca B Henento B 10 knacce u 1 yac B Hegento B 11

KJ1acce, BCero 3a jiBa roga oOyuenus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, TPOCTpaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue IMpsIMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIJIeIbHbIE U
cKpelmBampomuecss npsAMsle. llapamnensbHOCTh NPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
[apajulesibHbIE IPAMBIE B IIPOCTPAHCTBE; IAPAIUIEIBHOCTh TPEX NPAMBIX; MNapPALICIBHOCTD
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpaHcTBe.  [lapamnenbHOCTh  IUIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX IIockocTel. [Ipocreiinme npocTpaHCTBEHHbBIE (PUTYPHI HA MNIOCKOCTU: TETPAdIP,
Ky0, mapaJuiefienune; oCTPOCHUE CEUSHU.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MPsSMBIE NApPaUICIbHBIE W MEPHEHAUKYJISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYIISIPHOCTH TOPSAMOM M IJIOCKOCTH, TEOpeMa O MNpAMOA MNEepHeHIUKYISIPHON
IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JUHEUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp M HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0
IUIOCKOCTH, paccTOSHUE OT NPSAMON [0 IUIOCKOCTH, NPOEKUus (GUIypbl Ha IJIOCKOCTb.
IleprieHAMKYAAPHOCTD IIIOCKOCTEN: MPU3HAK MEPIIEHAUKYIAPHOCTH ABYX ILIOCKOCTER. Teopema
0 TPEX MEPIEHAUKYIAPAX.

MHOTOrpaHHUKH

IlonsiTME MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOIOTPAaHHUKA, BBIIYKJIbIE U
HEBBIIYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKa MHOrorpanHuka. Ilpusma: n-yroiapHas nmpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJbHBIN MapaulelenuIe] U ero csoicrsa. Ilupamuna: n-yronpHas
nUpaMujia, TPaHU M OCHOBAaHUE NHpPaMuUJbl; OOKOBas W IOJIHAS IOBEPXHOCTb IMHUPaMUJBbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIe
MHOTOI'PAHHUKHU: TIOHSATHE IPAaBUIBHOTO MHOIOIPAHHUKA; MPABWIbHAS IPU3Ma W IpaBUIIbHAsS
nUpaMu/ia; MpaBUIbHAs TPEYrojbHas MUpaMuia U MpaBUWIbHBINA TeTpasap; KyO. [IpencraBnenue
O TMpaBWJIbHBIX MHOTOTPaHHMKAX: OKTajap, JoJeKa’Ap U ukocadap. CedeHus OpusMbl U
MUpPaMULBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DNEeMEHTH CUMMETPUH B IUpaMUJax, apajuleenune1ax, IpaBuIbHbBIX MHOTOTPaHHUKAX.

Bbruncnenue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTHU MPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIBHON NMUpaMuibl, TeopemMa O IUlomaau yced€HHoM mnupamuabl. [lonartue o6 oObéMme.
O0bEM upamMuIbl, MIPU3IMBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus

[{umHapuyecKass MOBEPXHOCTb, 00pa3ylolie IHJINHAPHYECKOW MOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. [{MnnHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.



KoHnnueckass MmoBepXHOCTb, 0Opa3yroline KOHHYECKOH IMOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW moBepxHOcTH. KOHyc: OcHOBaHME W BepUIMHA, 0Opa3ymoomas U OCh; IJIONIAIb
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pa3yrollue M BBICOTA; OCHOBAHUSA U
OOKOBast IOBEPXHOCTb.

Cdepa m map: uneHTtp, paamyc, AUaMeTp; IJIOLIAJb IOBEPXHOCTH cdeprl. B3aumuoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka uIMHApa U KOHYCA.

KomOuHanuu Tten BpalieHWs M MHOTOTPaHHUKOB. MHOIOTpaHHMK, OINHCAHHBIA OKOJIO
cdepsl; chepa, BIMCAHHAs B MHOTOTPAHHUK, WJIU TEJIO BPAIIECHUS.

[Tonsitne 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
IPSAMOYTOJIBHOTO Mapajuienenunena U ciaeactsus u3 He€. O0béM LumHApa, KoHyca. OO0BEM
nrapa ¥ riomasib cepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

CeueHnss uMaMHIpa (MApalIeIbHO U MEPHEeHAMKYISIPHO OCH), CEYEHHMsS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPJAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. IlpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHUEM IIPABUII JEMUCTBUM C BEKTOPAMHU.
[IpsmoyronbHas cucteMa KoopAMHAT B mpocTpaHcTBe. KoopaumuaTtsl BekTopa. Ilpocreiiimne
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsMBIMH U IUIOCKOCTSIMHM. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS IMporpaMmbl ydeOHOro mpeamera «MaremaTHKa»
XapaKTepU3yOTCSL:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKLMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MpPOLENYp TIPakAAaHCKOrO OO0IecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX QYHKIMIMHU U Ha3HAYECHUEM.

IIaTpuoTnyeckoe BociMTAHHE:

c(OPMHUPOBAHHOCTBIO POCCUMCKOM Ipa)K1aHCKOW MAEHTUYHOCTH, YBaKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHMCKMX MaTEeMaTUKOB M POCCUHCKOM MaTeMaTHMYeCKOM IIKOJbI, K HCIOJIb30BAHUIO 3TUX
JOCTHO)KEHUH B IPYyTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHUICKOro Hapoaa; CcHOpPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTMDKEHUIN HAayKH M JESATEIbHOCThIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLIEHWEM K  MHpY, BKJIKOYas AICTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pacCyXIeHUl; BOCIPUMMYHMBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro odpasa >KU3HM, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
aKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JeSITENIbHOCTBIO.

TpyaoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIOOUS; MHTEPECOM K DPA3IUYHBIM
cdepam mpoecCHOHATBHON JIeATENIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP OyAyliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa30BaHMUIO H
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOW HAITPaBIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJAbTYPHI, MOHMMAHHEM BIMSHHUS COIMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
r100aNbHOTO  XapakTepa OKOJOTMYECKHMX  IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHHsl 3a7iad B 00JIacTH OKpYXarolle cpelibl, MiIaHupOBaHUs
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKH M OOLIECTBEHHON MPAKTHUKU, IOHUMaHUEM MAaTeMaTHYECKOW HayKU Kak cQepsl
YeJI0BEUYECKON JESATEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALIUY;
OBJIQICHUEM SA3BIKOM MAaTEMAaTUKM M MaTEMAaTUYECKOH KylIbTypol Kak CpeICTBOM IO3HaHUS



MHpPa; TOTOBHOCTBIO OCYHICCTBIATH MPOCKTHYHO MW  HCCICHOBATCIIBCKYIO ACATCIIBHOCTDH
WHIUWBUIYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapakTepU3yIOTCd  OBJAJCHHEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMlU,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHBIMU — OlCMBUAMY,  YHUBEPCATbHbIMU — pe2ylsamUGHbLMU
OelcmeusIMuU.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposarue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCArowe20 Mupd;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

® BBIBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACNCHUsI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHNU s
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATIU3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpUIATEIIbHBIC, SANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JMaHHBIX, HAOJMIOACHHSIX U YTBEPKACHUSX; MpEANiaraTb KPUTEPUH MJS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

® JleNaTh BBIBOJIBI C HCIIOIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTFOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® MPOBOJUTH CAMOCTOSITENLHO JOKa3aTebCTBA MaTEMaTHUECKUX YTBEPKICHHUH (TIpsSMbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

e BBIOMpaTh CrocoO perieHuss y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOAIINNA ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eicTBUA:

® UCIOJB30BATh  BOMPOCHl  KAaK  HCCIEAOBATENLCKUH  WHCTPYMEHT  TO3HAHUS;
dbopMyIupOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH TUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3UIIHIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIA AOKCIEPUMEHT, HCCIEAOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBIEHHS, IIpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy 00OBEKTaMH, SIBICHUSAMU, TIPOIIECCAMU;

® camMoCTOATEeNHbHO (opMyaupoBaTh O0OOOIIEHHS W  BBIBOJABI IO  pe3yjibTaTam
MpoBeEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIhTaTOB, BBIBOJIOB M 000OIICHMIA;

® TIPOTHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH TIPEITIOIO0KECHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmaumeii:

® BBIIBIATH JCPUIUTHI MHGOPMAIINHU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOIMPOC H
JUTSL pEIICHUS 3a1a9H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAIW3UPOBATH,
CUCTEMAaTHU3UPOBaTh U HUHTEPIPETUPOBATH MH(MOPMAIIMIO Pa3IWYHBIX BUIOB U (HopMm
MPEJICTaBICHHUS,



2)

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B pa3iM4HbIX (opmax,
WILTIOCTPUPOBATH IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

Yhueepcanvuvie KoMMyHUKamugnvle oelicmsus, obecneuusarom cghopmupoeanHocms

COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
Oomenmne:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUU C YCIOBUSIMHU U IEIISIMU
oOlIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIIECHUs 3aa4l, KOMMEHTUPOBATh
MOJIyYEHHBIN pe3yibTarT;

B X0J1e 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOI TeMbI, IPOOJIEMBbI,
pemiaeMoil  3ajaud, BbICKA3bIBaTh HJEH, HAIEJICHHbIE HAa IIOUCK pPELICHUs;
COMNOCTABIIATh CBOM CYXKJEHHUS C CYXKICHUSIMH JAPYIMX YYaCTHUKOB JIHAJIOTa,
00HapY>KUBATh Pa3IMuMe U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme PopMyInpoBaTh
pa3HOIJIACHS], CBOU BO3PAKEHNUS,

MIPEACTABIISATh PE3YJbTAThl PEIICHUS 3aa4M, SKCIEPUMEHTA, UCCIIEIOBAHUSI, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajJad Mpe3CHTAlUU U
0COOCHHOCTEH ayIUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJIbHOM pabOTHI
OpU pelIeHUH Y4YeOHBbIX 3ajJad; IPUHUMATh IeJb COBMECTHOM JEATEeNbHOCTH,
IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pachpeneniartb BHAbI padoT,
JIOTOBAapMUBAaThCs, OOCYXJaTh IMPOLIECC M pe3ylnbTaT paboThl; 0000IIaTh MHEHHUs
HECKOJIBKHX JTIOACH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHUs,, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JENCTBUS C IPYTMMH YiI€HAMHU KOMaH/bl; OLIEHUBATh KAU€CTBO CBOETO BKJIaJ1a B OOIIMIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmvlClo8blx
YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCTIU.
Camoopranusaunus:

COCTaBJIATh IUIaH, AJITOPUTM PELICHUS 3a/1a4H, BBIOMPATh CLIOCO0 pelIeHus ¢ y4ETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEPIIAEMbBIX
JEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPeuIeHHs MaTeMaTH4ecKOi
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PELIEHUU 3aJa4l, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH INPHYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDI

10 KJIACC



OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPHU PEIICHUH T€OMETPUYECKHUX
3a1ad.

OnepupoBaThb MNOHATHUSMU: HAPaUIEIBHOCTh M NEPIEHIUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KnaccudunupoBaTs B3aMMHOE pacloioKeHUE MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYIPAaHHBIA Yroj, TpaHUd [ABYIPAaHHOTO yriia, pedpo
JIBYTPAHHOTO yTJia; TUHEHHBINA yroJl ABYTPaHHOTO YIIIa; TpajycHas Mepa JBYTPaHHOTO yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIM M HEBBIMYKJIbII MHOTOTPAHHUK,
9JICMCHTBI MHOI'OI'PAaHHUKA, HpaBI/IHBHBIf/’I MHOTI'OT'paHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHUpaMHUAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccuduupoBaT MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA s KiacCU(UKALUU
(BBIHYKJH)IG N HCBBIITYKJIBIC MHOTOTPaHHHMKH, IPAaBUJIIBHBIC MHOTOI'PAaHHUKH, IIPSAMBIC U
HAKJIOHHBIE IPU3MBI, TapalIeIeIUIIEeIbI).

OHGpI/IpOBaTI) IMMOHATHUAMU: CEKYyIas IJIOCKOCTh, CCHCHHUC MHOT'OI'PAHHHUKOB.

OOBSICHATH NMPUHIIUITBI TOCTPOSHUS CEUEHUH, UCTIONb3YS METO/I CIIEIOB.

CTpOI/ITB CCUCHUA MHOTI'OTpaHHHKOB METOJAO0OM CJICA0B, BBIIIOJJHATH (BI)IHOCHI)IG) IIJIOCKUEC
YEepTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemratn 3aga4u Ha HaxO0XJICHUC TCOMCTPHUYCCKUX BCIWYHMH II0 06pa311aM 150)0%0
aIropuT™MaM, MPUMEHSSE U3BECTHBIE aHAJUTHYECKHE METOJbl IMPH PEHIeHHH CTaHAApTHBIX
MAaTEMATUYCCKUX 3ada4 Ha BBIYHUCIICHUC paCCTOﬂHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH OO0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TPSIMBIMH.

Pemratn 3aa4u Ha HaxXO0XJICHUC TCOMCTPHUYCCKUX BCJIUYHMH I10 06pa3uaM HJIn
QNIropuTMaM, MPUMEHSIST W3BECTHBIE aHAJUTHYECKHE METOJbl MPU PEUICHHH CTaHIapTHBIX
MAaTCMAaTUYCCKUX 3aJa4 Ha BBIYUCIICHHUE YIJIOB MCKAY CKPCIIHMBAIOIIUMHCA MPAMBIMU, MCKOAY
MPSIMOY U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Brruucasate 00bEMBI U TIJIOMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUPAMU/IA) C
npuMeHeHHeM (GOpMyI; BBIUKCIATH COOTHOIIEGHUS MEXIy IUIOMAASIMH IOBEPXHOCTEH,
00BbEMaMH TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHITUSIMHU: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTh
CUMMCTPUH; HCHTP, OCh U INIOCKOCTh CUMMETPHUU q)HprBI.

W3Bnekatb, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUTypax, MPeJCTABICHHYIO Ha YepTexkaxX U pUCYHKaX.

[TpumensTb reoMmerpuueckue (HakThl AN PEHICHUS CTePEOMETPUYECKHX — 3ajad,
MIPEJITOJIATAFOIINX HECKOJIBKO IIIarOB PENICHUS, €CITM YCIIOBUS NMPUMEHEHHUS 3aJIlaHbl B SBHOH
dopme.

[IpuMeHATs TpocTellne MNPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a]ad.

[IpuBoauTE mpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE H IKHU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHATh MONy4eHHBbIE 3HAHMS HA NPAKTUKE: aHAJIU3MPOBATh PEANBHBIE CUTyallud M
OPUMEHSTh M3YyUYEHHBIE TIOHATHS B  TMPOLECCe TMOWCKAa PEIIeHHUs  MaTeMaTHYeCKH
chopMyTUpPOBAaHHON MPOOJIEMBI, MOJEINPOBATh pEATbHBIC CUTyaIlMd Ha SI3BIKE TC€OMETPHH,
WCCIIEIOBATh TMOCTPOEHHBIE MOJENU C WCIOJIB30BaHUEM T'€OMETPHUECKHUX TMOHITHH U TEOpeM,
anmapara ajireOpsl; peniaTth NpakTUYecKue 3a1a4u, CBsI3aHHbIE C HAX0XKJACHUEM F€OMETPUUECKUX
BCIIMYHH.

11 KUIIACC



OnepupoBatb MOHSTUAMU: LWIMHpUYECKas IIOBEPXHOCTb, oOpa3ymoiue
LWIMHAPUYECKON TOBEPXHOCTH; LIMIIMH/P; KOHNYECKask OBEPXHOCTb, 00pa3yroie KOHUUECKOH
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaweHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLICHHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBAHHUE 1LIAPOBOTO CJIOSI, BBICOTA LIAPOBOTO CJIOS; LIAPOBOM CEKTOP.

Bbruucnate 00bEMBI U IUIOIAAM IOBEPXHOCTEH TeJl BpAalllEHUs, F€OMETPUUYECKUX Tel C
npUMEeHEHUEM (HOPMYIL.

OnepupoBaTh MOHIATUAMHU: MHOIOIPDAaHHMK, BIIMCAHHBIM B c(epy M ONMCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAs B MHOTOTPAHHUK HITM TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOLICHUS MEXIY IUIOIAASMU IOBEPXHOCTEH M 00bEMamMM MOJOOHBIX
TelL

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BbIBATH MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, MpencTaBIeHHYIO Ha YepTEeKax U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh AeCTBUS CIOXKEHHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHHUSI BEKTOPA
Ha YUCI0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICAIIE A,

OnepupoBaTb MOHATUSAMHU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrojl MEXKIY BEKTOpaMH, CKaJspHOE
IIPOU3BENICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTte cymMmMy BEKTOpOB U IIPOU3BEIEHUE BEKTOpPA HA YMCIO, YTOJI MEXIY BEKTOpaMH,
CKaJISIPHOE MPOM3BEEHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHUS CTEPEOMETPUUYECKUX  3ajad,
MPEIoJIaratoliuX HECKOJIBbKO IIaroB PELICHUs, €CIM YCIOBUS NPUMEHEHHS 3aJlaHbl B SIBHOMN
dopme.

Pemats npocreiiniye reoMmeTpuyeckre 3aaun Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/a.

Pemarp 3agaunm Ha J0Ka3aTelbCTBO MaTeMAaTHMYECKHUX OTHOIIEHWH U HaXOXACHHE
reOMETPUUECKUX BEJIMYMH MO 00pas3laM WM alropuTMaM, MIPUMEHSS W3BECTHBIE METOIBI MPH
pEIIeHNH CTaHIaPTHBIX MaTEMaTHUECKUX 3ajay.

[TpuMeHATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA M JJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a]1ay.

[TpuBoauT, nNpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJAE U KHU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

[TpuMeHATh TOJyYEeHHBIE 3HAHUS Ha IMPAaKTHKE: aHAJIM3UPOBATh pealibHble CUTYAllUH M
IPUMEHSTh HM3yYEHHBbIE TOHATHS B  MpOLECCe TMOMCKa pElIeHUs  MaTeMaTU4eCKH
chopMyITHpPOBaHHONW MPOOIEMBbl, MOAEIUPOBATh pPEANbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEI0OBaTh MOCTPOEHHBIE MOJEIN C HMCIOJIb30BAHUEM I€OMETPUYECKHUX MOHATHH U TEOpeM,
anmapara anreOpbl; penaTth NpakTUIECKUE 3a7auu, CBA3aHHbIE C HAXOXKICHUEM IeOMETPUIECKUX
BEJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Kontponbueie  Ilpakrmyeckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecype
1 Brenenue B ctepeoMeTpuio 10
2 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 Hepr{eHz[HIEmepHOCTL MPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUSI, PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KoJsnuecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM (mudpossbie)
Ne n/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaRanecmle 0BpA30OBATEIBHBIE
padoThI padoThbl pecype
1 Tena BpaieHus 12
2 OOBEMBI TET 5 1
3 BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHME, 0000IIECHNE, 7 1
CHCTEMAaTHU3allUs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

/i Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
[TpaBuia n3006pakeHust Ha PUCYHKaX:
M300paxKeHUsl MII0OCKOCTEH, MapaljiebHbIX
PSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
NnepeceKarommecsa npsAamMasi 1 rmiI0CKOCTb

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

IlonsTus: MepeceKaromuecs 1mI10CKOCTH,
MNEPECCKAOIUECA IpAMad U IIJIOCKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKaxX
Hauanpubie cBeienns o kyoe u mupamuse,

uXx pa3BeépTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
uXx pa3BeépTKu U Mozenu. CedeHus
MHOTOTPaHHUKOB

TToustie 00 akCMOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

[TousTHEe 00 aKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

[MTousTHE 00 aKCHOMATHUYECKOM
MIOCTPOCHUHU CTEPEOMETPHUH: aKCUOMBI




CTEPEOMETPHUH U CIIEICTBUS U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM

10 MOCTPOSHUU CTEPEOMETPUH: AKCHOMBI 1
CTEpEOMETPUH U CIEACTBHS U3 HUX
B3anMHOe pacnonokeHue npsMsIx B

11 IPOCTPAHCTBE: IIepeceKaroIuecs, 1
napaJieNibHbIe U CKPEIINBAIOLIHECs
npsiMble
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 MPOCTPAHCTBE: TAPAJIIENbHBIC PAMBIC B 1
IPOCTPAHCTBE; MapaJlIeIbHOCTh TPEX
IPSIMBIX
[TapannenbHOCTh IPSAMBIX M IJIOCKOCTEH B

13 npoctpancTse: [lapamienbHOCTh PSAMON U 1
TUIOCKOCTH

14 VYriibl ¢ COHaNPaBIEHHBIMUA CTOPOHAMHU 1

15 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

16 Yroa Mexay nNpsIMbIMU B IPOCTPAHCTBE 1

17 [TapamienbHOCTB MIIIOCKOCTEMN: 1
napasesbHble TIOCKOCTH

18 CBolicTBa apauIeTbHBIX TUIOCKOCTEH 1
[Ipocreiinne npocTpaHCTBEHHbIE (PUTYPHI

19 Ha MJIOCKOCTHU: TeTpa’p, KyoO, 1
napaiesenuIe]]

20 [ToctpoeHue ceuennit

21 [TocTpoenne ceueHmit 1
KonTtponbHas padora no teme "[Ipsimbie u

22 MJIOCKOCTH B TIPOCTPAHCTRBE. 1
[MTapannenbHOCTh IPSAMBIX M IJIOCKOCTER"

23 [IeprieHIUKYIAPHOCTD NPAMOU U 1

IIJIOCKOCTH: MEPIICHIUKYJISIPHBIE NIPSMBIE B




IIPOCTPAHCTBE

[IpsimMble napaienbHble U

24 NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH

27 [Tpu3Hak NeprneHIuKyJIIPHOCTU IPSIMON U
IIJIOCKOCTH

28 Teopema o npsAMON NEpIEHANKYIAPHON
IIJIOCKOCTH

29 Teopema 0 ipsIMOM NTEPIIEHAUKYIISIPHOU
IUIOCKOCTH

30 Teopema o npsAMON NEpHIEHANKYIAPHON
IIJIOCKOCTH
[lepnenukynsip ¥ HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM J10 IIJIOCKOCTH
[lepnenukynsip ¥ HaKJIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
PSIMOM J10 IIJIOCKOCTH
[TeprieHIUKYIAp M HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHAE OT
IPSIMOM [0 TNIOCKOCTH
[TepieHIUKYNIAp M HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 TJIOCKOCTH

35 Vbt B [POCTPAHCTBE: YTOM MEKY
NPSIMON U TJIOCKOCTHIO

36 JIByrpaHHBIN yroJI, TMHEHHBIN yroj
JBYTPaHHOI'O yria

37 JIByrpaHHBIN yroJI, TMHENHBIN Yroj




JBYTPaHHOIO yria

38

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

39

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

40

[IepnieHAUKYIAPHOCTD IIOCKOCTEN:
IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41
42

Teopema o0 TpEX NEPHEHAUKYIAPAX

Teopema o0 TpEX nepneHAUKYISIPax

43

Teopema o0 TpEX nepHEeHAUKYIApax

44

45

KonTponpsHas pabora mo Temam
"IlepneHUKYISIPHOCTD MPAMBIX U
wiockocTe" u "Yribl MexAy OpSMbIMU U
I10CcKOCTAMU"

[TousTue MHOT'OrpaHHHUKAa, OCHOBHBIC
3JICMCHTBI MHOI'OI'PAaHHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOI'OrpaHHHUKa

46

47

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUSA IIPU3MBI; IIPsIMasi U HaKJIIOHHAs
pU3MBbL; OOKOBasl U MOJIHASI IOBEPXHOCTh
IIPU3MBI

[Tapamenenunen, IpsAMOyIrOJIbHbIN
napaJuIeIeIUIE] U €T0 CBOWCTBA

48

IInpamua: N-yrojapHas nUpaMuaa, TpaHy U
OCHOBaHUE MUPaMUIbl; OOKOBAsl U MOJIHAS
[IOBEPXHOCTH MMPAMUBI; [IPABUIIbHAS U
yCeuy€HHas nupaMuia

49

HpaBI/IJIBHBIe MHOT'OI'paHHUKH: ITIOHATUC




IIPABWJIBHOT'O MHOTOTPAHHUKA; IPaBUIIbHAS
IIpU3Ma U NpaBUJIbHAS IUPAMUJIA;
[IpaBWJIbHAs TPEYTOJIbHASI TUpAMUIA U
MPAaBWIBHBIN TeTpadIp; KyO
IIpencraBnenue o MpaBUIbHbBIX

50 MHOTOTPAaHHHUKAX: OKTadp, TOJCKadIp U 1
UKOCadIp.
CumMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIEHO TOYKH, MPSIMOH, IMIIOCKOCTH.
51 DJIEMEHTBl CHMMETPHUH B TUpamMuiax, 1
napaieNienuneax, MpaBUIbHBIX
MHOTOTpaHHHKAaX
59 Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: 1
pé0pa, TuaroHasu, yribl
[Tnomans OOKOBO MOBEPXHOCTH U TIOJTHOM
53 MOBEPXHOCTU MPSIMON MPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tomane 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABHILHOM MUPaAMUIBI, 1
TeopeMa O TUTOIIAI OOKOBOM MOBEPXHOCTH
YCECYEHHOU IMUPAMHUIBI
55 KonTponbHas pabota mo Teme 1
"MHororpaHHuKH"
56 [TonsiTrie 06 06BEME 1
57 O06bEM upamMuIbl 1
58 O0BEM TUpPaMHUTBI 1
59 O0BEM mupamMu B! 1
60 O0BEM TUpPaMHUTBI 1
61 OOBEM TTPU3MBI 1
62 O06BEM npu3MbI 1




63
64

O06BEM pu3MBbI

Kontponbnas padota mo teme "O0bEMbI
MHOTOTPaHHHUKOB"

65

[ToBTOpenue, 0600IIEHNE cUCTEMATH3ALUS
3HaHui. [loctpoeHue ceueHuii B
MHOTOT'paHHHKE

66

[ToBTOpenue, 0600IIEHNE cUCTEMATH3ALUS
3HaHUW. BeIuKcClIeHUE PaCCTOSTHUM: MEXKITY
JIBYMsI TOYKAMH, OT TOYKH JIO TIPSIMOH, OT
TOYKH JI0 TIOCKOCTH, MEXKTY
CKPEIIMBAOIIUMUCS MPSMBIMH

67

68

HToroBast KOHTpoOJIbHAs paboTa

[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY
CKPEIIHBAIOIIUMHUCS IIPSIMBIMU, MEKIY
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJI0B MEXKIY IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Iuamerp;
TUTIOIIA/Ib IOBEPXHOCTH CHEpHI
B3aumMHoe pacrionoxxeHue chepbl u
TUTIOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; iomaab chepsl

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yolne HUIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IHJIMHIPUIECKOM
MTOBEPXHOCTH

Hununapap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUIOIIA s OOKOBOM M IOJHOM
MTOBEPXHOCTHU

N300pakeHne HUINHAPA Ha TNIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus

WINHApPA (TUIOCKOCTBIO, MapajuleIbHON
WM NIEPHEHIUKYISIPHON OCH IIMJIMHIPA)

Konunyeckas noBepXxHOCTh, 00pazyromiue
KOHHMYECKOU MOBEPXHOCTH, OCh U
BEpITMHA KOHUYECKON TTOBEPXHOCTH

Konyc: ocHOBaHuE U BeplINHA,
o0pa3yloias U OCh; IO b OOKOBOW U
ITOJTHOW ITOBEPXHOCTH

VY ceu€HHbI KOHYC: 00pasyromue u
BBICOTA; OCHOBaHMs U OOKOBast




IMOBEPXHOCTH

N300pakeHne KOHyca Ha TIOCKOCTH.
Pa3BépTka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTapalIeIbHOM 1
OCHOBAHUIO, U IIJIOCKOCTBIO, IPOXOAIIEH
4yepes3 BEPIINHY)

11 KomOunanws ten BpameHus u 1
MHOI'OI'PaHHHUKOB
MHororpaHHMK, OIIMCAHHBIN OKOJIO

12 cdepsr; chepa, BrEcaHHAs B 1
MHOT'OI'PaHHHK WJIM B TEJIO BPAILEHUS

13 [Tonsatue 06 06véme. OCHOBHBIE 1
CBOHCTBA 0OBEMOB Tell

14 O0bEM UIMHIIpa, KOHYyCa 1

15 OO0BéM TIapa u miomaab chepsl
ITooGHBIE TENa B IPOCTPAHCTBE.

16 CooTHoIIEeHNSs MEX Ty ITOIAISIMU 1
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

17 KOHTpOJ'ILI;Ia}I "pa60Ta no temam "Teina 1
BpaieHus" u "O0beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1

19 Crno’xeHue 1 BHIYMTaHHUE BEKTOPOB 1

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PasnoxeHne BeKTOpa 1o TpéM

21 HEKOMIUTaHapHBIM BekTopaM. [IpaBuio 1
napaiesenumnena
Pemenne 3ama4, CBSI3aHHBIX C

22 IIPUMEHEHUEM ITPaBWJI JEUCTBUM € 1
BEKTOpaMHU

23 [IpsiMoyronbHAs ccTeMa KOOPIMHAT B 1

IOpOCTPAaHCTBC. KOOp,[[I/IHaTBI BCKTOpA.




[Ipocreiimne 3a1a4n B KOOpAMHATAX

24

25

VYron Mexay BekTopamu. CKanspHoe
MIPOU3BEICHNE BEKTOPOB

Brruncnenue yrioB Mex1y NpsSIMbIMU U
MIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
PEILIECHNN T€OMETPUYECKUX 3a/1a4

KontponbHas padota nmo teme "BekTopsr
1 KOOpPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpEeHME, 0000IIEHNE 1
cucremaru3anus 3HaHuiH. OCHOBHBIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

30

31

32

[ToBTOpeHUE, 0600IICHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUITAHUMETPUH

[ToBTOpEeHue, 06001IeHNE 1
cUCTEMATH3aWs 3HAHUNA. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

[ToBTOpeHue, 06001IeHNE 1
cUCTEMAaTH3aMs 3HAHUNA. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHSI

[ToBTOpeHue, 06001IeHNE 1
cucremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTepEOMETPUH

33

Hrorosas KOHTPOJIbHAA pa60Ta

34

[ToBTOpenme, 0600mEeHNE U
CUCTeMaTH3aIHsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

- JI. C. Aranacsn, B.®. byry3os, C.b. Kagomuesa u ap. ['eomerpust. Yuebuuk s 10-11
KJIACCOB 00111€00pa30BaTENbHBIX yupekaeHui. ba3oBbiii u mpoduibHBIN ypoBeHb - MOCKBa:
[Tpocsemenue, 2020.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



