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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHAapTa CpeJHEro oOmero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMH,
OPeIbABISIEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30BaHMUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET — OBJIAJCHHE  KJIIOYEBHIMH  KOMIETECHIMSIMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOT O, TMYHOCTHOTO ¥ [TO3HABATEIBHOTO PA3BUTHS JINYHOCTH O0YUYaArOIIIXCSL.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX W IPEIMETHBIX pPE3yJIbTaTOB
00y4eHHs T€OMETPUM B HAIPABJIEHUU JIMYHOCTHOTO Pa3BUTHUs 0Oydaromuxcsi, pOpMUpOBaHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOH TI'PaMOTHOCTH, H3yU€HHs IPYTHX Y4eOHbBIX IUCLUIUIMH.
Pa3zButne y oOydaroumuxcsi HpaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH U IPOUCXOKICHUU
TeOMETPUYECKUX aOCTpaKUMi, COOTHOIEHHH PEAIbHOTO M MICATBHOTO, XapaKTepe OTPAKCHHS
MaTE€MaTU4YeCKONW HAayKOM SIBJIICHUN W IIPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTU4YECKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
crocoOCTByeT (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHMS YYaAIMXCS, a TaKKe KayecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BbIX IPEJAMETOB HA YPOBHE CPEIHEro OOILEero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
HAy4YHOW HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe wbinieHue, GopMHpyEeMOe MPU U3YYCHUH OOYYAIOMIMMUCS TMOHITHITHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKUX YTBEPKJIECHUH B XOJ€ PpELICHUS
FEOMETPUYECKHUX 3aJla4, YMEHHE BBIABUIaTh M OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS TPU PELICHWH 33Jad €CTECTBEHHO-HAY4YHOI'O ILMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue opueHTUpPOBaThCs B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTSIX
NesITeIbHOCTH YenoBeka. OpUeHTalus yelloBeKa BO BpEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €0 COIMAIBHOTO OBITHS, (hopMa OTpaKeHHs OKPY>KaIOILIEro MUpPa, YCIOBUE YCIEIIHOTO
MO3HAHUS u aKTUBHOTO npeoOpa3oBaHus JIeCTBUTEIILHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMH 00pa3amMu OO0BEAUHSET pa3Hble BUJIbI YUEOHON U TPYJIOBOM JEATEIHHOCTH,
SBISIETCA OAHMM M3 TPOPECCHOHATBHO BaXHBIX KAdyecTB, IOITOMY akTyalbHa 3ajada
(dopMHpOBaHHUs Yy 00yHaIOLINXCS TPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBHIHOCTH 00pa3HOro
MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NEATEIbHOCTH IO
MHOTUM HampaBlIeHUSIM.

Llenb ocBOEHMsI MporpaMMbl yueOHOTo Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE 00y4eHUs
— o0meoOpazoBaTebHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOydYaroIuxcs udepe3 obecreueHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPUUYECKUX 3HAHUU U
neicTBUi, ciennUUHBIX TEOMETPUHN, BOZMOKHOCTH YCIIEITHOTO MPOI0JKEHUST 00pa30BaHUs 1O
CIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BaHUEM I€OMETPHH.

[Tporpamma o reomeTpur Ha 6a30BOM ypOBHE IpeTHa3HaueHa JJIs 00yJaromuxcs cpeiHeit
IIKOJIbl, HE MWCHBITHIBABIINX 3HAYUTENIBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOIO OOILEro



obpazoBanus. Takum oOpazom, oOydaromuecs: Ha 0a30BOM ypOBHE JOHKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHHUS, CBSI3aHHbIE CO CeUNn(UKOI TeOMETPUN U HEOOXOAUMBIE ISl KU3HHU B
COBpeMEHHOM obmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YyUUTh T€OMETpUI0 Ooiee
ri1yOoOKo, ecilii B JajbHEHIIEeM BO3HUKHET HEOOXOAMMOCTb B TI'€OMETPHUYECKUX 3HAHUAX B
npodeCcCHOHATIBLHOM 1eATEbHOCTH.

JlocTiokeHue 1esi OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJIbTyphl M

0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJENSX, MO3BOJSAIOIIUX OMMUCHIBATh M U3y4aTh pa3Hble
SIBJICHHUS OKPY>KaIOLIET0 MUPA;

e (opMupoBaHHE YMEHHS pACIO3HABaTh Ha YEPTEXKax, MOACISIX M B PEaJbHOM MHUPE
MHOTOTPAaHHHKH U TeJla BPaIICHUS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMH IOHSTUSAMH O MHOTOTPAHHUKAX U
TeJIaX BpaIlleHHs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMU PELICHUs OCHOBHBIX THUIIOB 3aJay; ()OPMHPOBAHUE YMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pAcCy)KICHHS B  XOJA€  peIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® Da3BUTHE MHTEJJIEKTYQJIbHbIX W  TBOPYECKMX CcHOcoOHOcTell — oOywaromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUN, KPUTUYHOCTH MBIIIIICHHUS;

e (opMmupoBaHHe (PYHKIMOHAIBHOM TPaMOTHOCTH, PENICBAaHTHOM TE€OMETPUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEaTbHBIX JKU3HEHHBIX CUTYAllUsIX W TPHU W3YYEHUH JPYTHX Y4YeOHBIX TPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyITMpOBaTh WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
TFeOMETPUYECKU ammapaT JUIsl pelleHHs NpaKkTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TTOJTYYEHHBIC PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOEHHOCTHIO IIPOTPAMMBI SIBIISIETCS] BKITFOUEHHE B KypC CTEPEOMETPHUHU B
Hayajie ero U3y4eHus 3a/1ad, pelaeMblX Ha YPOBHE MHTYUTUBHOTO MO3HAHMSI, U ONPEIeEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HaJA HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO WU
NPOCTPAHCTBEHHOTO  MBINUICHHS, CTHMYJUPYET MPOTEKaHHWEe WHTYHUTHBHBIX IIPOIIECCOB,
MOTHBHUPYET K JabHEHIIEMY H3yUSHHIO MTPEeIMETa.

[Ipeamourenue OTAAETCS HArIATHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NesITeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX PEACTABICHUH y YUAIUXCS B KypCe CTEPEOMETPHH
MPOBOAMTCA 3a CUET pELIeHHUsS 33Jad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa30B W 3ajad Ha
OlepUpOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Coznanue obpaza MPOBOAUTCA C ONOPOM Ha
HarJsIHOCTh, @ ONIEpPUPOBAaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJIATHOCTH, MBICIIEHHOTO
U3MEHEHHS €r0 UCXOIHOTO COMIEPKaHMS.

OcHoBHbBIE cojepxaTenbHble JuUHUM Kypca «['eomerpum» B 10-11 Kkjaccax:
«MHororpanHukn», «lIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BeKTopsl 1
KOOPJAMHATHI B MpoCTpaHcTBe». DopMupoBaHue JOTHUECKUX YMEHUH pacrpeaensieTcss He TOJIbKO



[0 COJACPKATeNIbHBIM JIMHHUSM, HO W MO ToaaM oOOydYeHHsl Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeeIEHHbIM M0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'E€OMETPUYECKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COONIOJICHHEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY T€OMETPUIECCKUX MPEACTABICHUN 00yJaroXcs,
pactupsisi 1 yriayousis e€, 00pas3yst IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoaAUTCS 2 Yyaca B Heaemnto B 10 kinacce u 1 yac B Hepenio B 11
KJ1acce, BCEro 3a JBa roga ooydenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3anMHOe pacnoioKeHue NpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIIeIbHbIE U
CKpelmuBawIuecss npsaMmbsle. llapamnenbHOCTh MNpPAMBIX M INIOCKOCTEN B MPOCTPAHCTBE:
NapaJulebHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSAMBIX; MAPaJUICIBHOCTD
IPSIMOM M IUIOCKOCTH. YTJbl C COHAIPABICHHBIMHU CTOPOHAMH; YIOJI MEXKIy IpPSIMBIMU B
npoctpaHcTBe.  [lapamienbHOCTh  IUIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIockocTel. [IpocTeiimue mpocTpaHncTBEHHbBIE (PUTYpPHI Ha MIIOCKOCTU: TETPAdIP,
KyO, apayieNienuIe]]; IOCTPOSHUE CeYCHUH.

IlepneHquKyIIpHOCTH IPSAMOM M INIOCKOCTH:  INEPIEHIUKYJISIpPHBIE IpsSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajuieJbHbIE M MNEPHEHIUKYJISPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTU MIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYJIIPHOHN IIOCKOCTH.
VYrisl B IPOCTPAHCTBE: YIoJl MEKY IPSIMOM U INIOCKOCTBIO; IBYTPaHHBIA YIOJl, TUHEHHBIN yroJ
JBYIpaHHOro yrua. lleprneHauKysssp M HAaKJIOHHBIE: PAcCCTOSHUE OT TOYKHM JO IIJIOCKOCTH,
paccTosiHue OT MPSIMON 10 TUIOCKOCTH, MPOEKIUs (PUryphl Ha TIOCKOCT. [lepreHanKynapHOCT
IJIOCKOCTEM: MpU3HAK MNEPHEHAUKYISIPHOCTH ABYX IulockocTel. Teopema o  Tpéx
NEPIEHIUKYIISPAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAHHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHMKa. [Ipyu3ma: N-yroiapHas nmpu3Ma; rpaHu
Y OCHOBAHHUS NMPU3MBI; MIpsiMasi ¥ HAKJIOHHAs IPU3Mbl; OOKOBAs U MOJIHAsA MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nNpsAMOYroJIbHBIN NapajuieNienune] U ero coicrBa. [lupamuaa: N-yroiapHas
nupamMpia, TpaHM W OCHOBAaHHME NHpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
npaBUjbHAs W YCEU€HHas MUpaMUJa. OIJIEMEHThl Mpu3Mbl M nupamuibl. [IpaBuibHBIE
MHOTOI'PAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAsS
NUpaMK/JIa; IpaBUiIbHAas TPEyrojabHas MpaMuia U IpaBUIbHBIN TeTpasap; KyO. [lpencrasnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOAEKadIp U ukoca’ap. CeueHus Npu3Mbl U TUPaMUIBIL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, napauieienurneiaX, IpaBuIbHbBIX MHOTOTpaHHUKAX.

Brruucienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOM PU3MBI, IJIOIIa/Ib OCHOBAHHA, TEOpeMa 0 OOKOBOM
MOBEPXHOCTH MpsiMOi mpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU IMPABHIBHON
MUPaMHU/JIBI, TEOPEMA O TUIOMIAIM yceu€HHOM nupamuabl. [Torstue o0 06béme. OOBEM nupamMuibl,
MIPU3MBL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIECHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.



11 KUIIACC

Tesa BpalieHus

[Munuaapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKONH IOBEPXHOCTH, OCh
HWIMHIpUYECKOl moBepxHocTu. Lummuap: ocHoBaHUs M OOKOBasi HOBEPXHOCTh, 0Opa3ytomias u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, 0Opa3yloline KOHUYECKOH IOBEPXHOCTH, OChb M BEpIIHMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHME M BepIIMHA, OOpasyrolas U OCh; IJIOLAAb
OOKOBOM U TIOJHOM MOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3ylollie M BBICOTA; OCHOBAHHS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHtp, paaumyc, AWaMeTp; IJIOMIAAb IMOBEPXHOCTH cdepbl. Bzanmuoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIabs chepol.

N3o00paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYcAa.

KomOuHanmuu Tten BpaiieHuss ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HJTH TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO MapaijieNienumneaa u cieactsus u3 ne€. OopéM nunuuapa, konyca. O0bEm mapa
Y TUTOIIATb CEPHI.

[TomoGHuble Tema B mpoctpaHcTBe. COOTHOIICHHST MEXAY IUIOMANSIMHU TOBEPXHOCTEH,
00BéMaMu ITOJO0HBIX TEIN.

Ceuenuss nunuHApa (MapauielbHO U NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPLIUHY ), CEUECHUS 11apa.

BexTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha mimockocty U B ipocTpaHcTBe. Cl10’keHNE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHHE
BEKTOpa Ha uuncio. PasnoxeHue BekTOpa MO TpEM HEKOMILIaHApHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MTPaBWJI JEHCTBHUI C BEKTOpaMHU.
IIpsmMoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopaunHarsl BekTopa. IIpocreimme
3a7a4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Beruncnenue yrioB Mexay NpSIMBIMH U IJIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ NpHU
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbHI

JIngHOCTHBIE pE3ynbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOro mpenMera «MarTemaTukay
XapaKkTepU3YIOTCS:

I'paxxnanckoe BocniuTanue:

c(hOPMHUPOBAHHOCTBIO  TPAXKAAHCKOM  TMO3UIIMK  OOydYaromIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIeCTBa, MPEACTABICHHEM O MAaTEeMaTHYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHHUS PA3IMYHBIX CTPYKTYP, ABICHHMA, TPOIEAYP TPAKIAHCKOTO 001IeCTBa (BEIOOPHI,
OTIPOCHI U TIP.), YMEHHEM B3aUMOJICHCTBOBAThH C COIIMATBLHBIMUA MHCTUTYTaMH B COOTBETCTBUHU C UX
GYHKIUSAMU ¥ Ha3HAUYEHUEM.

IMaTpuoTHYeCcKoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON Tpa)TaHCKOW MACHTHYHOCTH, YBAXKCHHS K MPONILIOMY U
HACTOSIIEMY POCCHUMCKOM MaTEMAaTHKH, LIEHHOCTHBIM OTHOILUEHHEM K JOCTHXKEHUSM POCCHUCKHX



MAaTeMaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOW IIKOJbI, K HCIOJb30BAHUIO 3TUX JOCTHKCHUH B
JIPYTUX HayKax, TEXHOJOTHUSAX, chepax YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAaHWEM  JIyXOBHBIX IIEHHOCTEH PpOCCHHCKOrOo  Hapoaa; c(HOopMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, 3THUYECKOTO ITOBEJICHUS, CBSI3aHHOTO C MPAKTUYCCKUM MPUMEHECHHUEM
JOCTH)KEHUM HAayKH W JICSITEIbHOCTBbIO YYEHOT0; OCO3HAaHMEM JIMYHOTO BKJIAJa B TMOCTPOCHHE
YCTOMYMBOTO OYIyIIEro.

cTeTHYECKOEe BOCIIUTAHME:

ACTETUYCCKUM OTHOIICHHEM K MUPY, BKIIIOUasl SCTETUKY MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, PEIICHWN, PACCYXICHUN; BOCIPUUMYHUBOCTHIO K MAaTEMaTHYECKHM AacIeKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIHUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI IPUMEHSATh MaTEeMAaTHUYECKUE 3HAHUS B MHTEPECaX 3/I0POBOTO U
Oe3omacHoro oOpa3a *KH3HU, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO (3I0pOBOC TIMTAHHE,
cOamaHCUPOBAHHBIN PEXKUM 3aHITHI M OTJIBIXA, PETYJIsipHas pu3ndecKkas akKTUBHOCTH); (PU3HUECKOTO
COBEPIIICHCTBOBAHUS, TIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBLHOMN JCSITCIBHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/1y, OCO3HAHUEM LIEHHOCTHU TPY 1000 S; HHTEPECOM K Pa3IHUHbIM chepam
po(ecCHOHATLHON JESITeIbHOCTH, CBS3aHHBIM C MATEMAaTUKOW M €€ MPUIIOKEHUSMHU, YMCHHEM
COBEpIIATh OCO3HAHHBIN BEIOOP Oyaymiel mpodeccuu U pearn30BbIBaTh COOCTBCHHBIC KU3HCHHBIC
IUTaHbI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHUYEeCKOMY 00pa30BaHUIO M caMO00pa30BaHUIO Ha
MPOTSHKEHUH BCEHl KM3HHU; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PELICHUH MPAKTUUYECKUX 3ajad
MaTeMaTU4eCKOM HAMPaBIEHHOCTH.

IKoj0ruyecKoe BOCIUTaHHE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYIbTYphl, MOHUMAHHEM BIHSHHUS COIMAIBHO-
SKOHOMHUYECKHX MPOLECCOB HAa COCTOSHUE MPUPOJHONM M COIMAIBHOW Cpelbl, OCO3HAHHUEM
JI00AJBHOTO XapaKTepa IKOJIOTHYECKUX MPoOIeM; OprUeHTaIlMel Ha TPUMEHEHHUE MaTeMaTUIeCKIX
3HAHUH NI peIIeHUs 3a/1a4d B 00JIACTH OKPY’KAIOIIEH Cpebl, TUIAHUPOBAHUS TTOCTYIKOB M OI[EHKH
MX BO3MOXHBIX MOCJIEICTBUM JIJIsl OKPY’KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOT0 MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS
HayK{ U 0OIIIECTBEHHON MTPAKTHUKH, TOHUMAaHUEM MaTeMaTHYeCKONU HAyKH Kak cephl YEIOBEUECKOM
NEeSATEIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAUMMOCTH JIJIs1 pa3BUTHUS LIMBUIN3ALIUN; OBJIAICHUEM SI3BIKOM
MaTeMaTUKd W MAaTeMAaTHYEeCKOM KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MHpPA; TOTOBHOCTBIO
OCYIIECTBJISITh MTPOCKTHYIO U UCCIIEIOBATEILCKYIO IEITEIbHOCTh WHINBUIyAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTanpeMeTHbIe pPe3yJbTaThl OCBOCHHS MPOTPaMMBbl ydeOHOro mpeamera «MaTemaTukay
XapaKTepU3yIOTCSI ~ OBIIAJICHUEM  YHUBEPCATBHBIMH  HO3HAGAMENbHLIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU — O€UCMBUAMU, — VHUBEPCANbHLIMU — Pe2yIsimUHbIMU
oeticmeusmu.

1) Vuusepcanouvie nosnasamenvhvle Oeiicmsusi, obecneuusarom Gopmuposanue O6a306bix
KOZHUMUBHBIX NPOYECco8 00y4aoumuxcs (0ceoeHue memooo8 NO3HAHUS OKPYICArowe20 Mupda,
npuUMeHeHUe J102UUeCKUX, UCCIe008amenbCKUX onepayull, ymeHul pabomams ¢ uHgopmayueti).



ba3oBble Jiornueckue AeiCTBUA:

® BBIBISATH M XapaKTEPHU30BAaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHUYECKUX OOBEKTOB,
MOHATHM, OTHONICHUH MEXIy TMOHATUSAMU; (OPMYIUPOBATh OMNpEICIICHUs MOHSITUM;
yCTaHABIIMBATh CYMIECTBEHHBINM MPU3HAK KJIACCU(DUKAIIUUA, OCHOBAHUS I 0000IICHUS U
CpaBHEHHMS, KPUTEPHU IPOBOJUMOI0 aHAJIH3a,

e BOCHPHUHHMMATH, (HOPMYIHPOBATH M MPEoOPa3OBBIBATH CYKICHUS: YTBEPAUTEIbHbIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U O0IUE; YCIOBHBIC;

® BbLIBISTH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeurs B (akTax,
JAHHBIX, HAONIONCHUAX M YTBEPXKICHUSX; MpeasiaraTb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUUii;

e JenaTh BBIBOJBI C MCIOJIb30BAHMEM 33aKOHOB JIOTHKH, JEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOATENBHO JIOKA3aTEeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (IpsSMbIe U
OT MPOTHBHOIO), BHICTPAUBATH ApTyMEHTAIUIO, IPUBOIUTEH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYKJCHHUS U BHIBOJIBI,

e BBIOMpATh cCrI0CcO0 peneHns y4eOHO! 3a/1au (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpPATh HaHOOJIee MOIXOAAIINHA ¢ YYETOM CAMOCTOATEIBHO BBIICIICHHBIX KPUTEPHEB).

Ba3zoBble uccienoBareibckue 1elcTBUS:

® ICIIOJI30BATh BOIPOCHI KAaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HaHUs; (OpMYINPOBAThH
BOIPOCHL, GUKCUPYIOIIKE TPOTHUBOpPEUHE, IPOOIeMy, yCTaHAaBIUBATh HICKOMOE U JJAHHOE,
(dbopMUpOBaTh TUNIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3HIIMIO, MHEHUE;

® TPOBOJUTH CAMOCTOSATENBHO CIUIAHWPOBAHHBIA OKCIIEPHMEHT, HCCIECAOBAaHUE IO
YCTaHOBJICHHIO OCOOEGHHOCTEW MaTeMaTHMYeCKOro oOOBEKTa, SIBJICHHUA, Ipolecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXKIYy 00bEKTaMH, SIBICHUSIMH, TIPOLIECCAMU;

®  CaMOCTOSITENLHO (POPMYIIHPOBATH OOOOIIEHNS U BBIBOJBI TI0 pe3yJibTaTaM MPOBEIEHHOTO
HAOJIOZCHNS, WCCIEOBAHUSA, OILEHUBATh JIOCTOBEPHOCTh TIOJTYYECHHBIX pE3yJIbTaTOB,
BBLIBOJIOB M O0OOIIIEHUN;

® [IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOLIECCA, a TAKXKE BBIABUTaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Padora ¢ undopmanueii:

®  BBIIBIATH JePHUINTHI HHGOPMAINH, TAaHHBIX, HEOOXOIUMBIX IJIsi OTBETA HA BOIPOC H JIJIS
pellIeHus 3a/1a4H;

e BHIOMpaTh WHPOpPMAIMIO W3 HCTOYHHKOB DPA3JIMYHBIX THIIOB, aHAJIW3HPOBATH,
CUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3TUYHBIX BUIOB U (HopM
MIPEICTABIICHHS,

® CTPYKTYpHpOBaTh WHPOPMALMIO, TPEACTABISATH €€ B  Pa3sNUYHBIX  (opmax,
WJUTIOCTPUPOBATH I'pauuecK;

® OIIEHMBaThb HAA&KHOCTh HMHPOPMALMU MO CAMOCTOSTEIBHO C(HOPMYyINPOBAHHBIM
KPUTEPHSIM.

2) VHhusepcanbhvle KOMMYHUKamueHwle Oelicmeus, 00ecneuusarom coopmuposaHHocmy

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OO0uenne:

® BOCIPHUHHMATH ¥ (OPMYIHPOBATH CYKACHUS B COOTBETCTBUU C YCIOBHSMH W UEISIMHU
OOIIeHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX H TUCHBMEHHBIX



TEKCTax, J[aBaTh IOSCHEHHUS MO XOJy PEIICHUs 3aJauyd, KOMMCHTHPOBAThH ITOJIyYECHHBIN
pe3yJIbTart;

B X0z1e 0oOCY)XIEHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMBbl, IPOOIEMHI,
pemaeMoi/’I 3ala4M, BBICKA3bIBATb UACHU, HALICJIICHHBIC HA IMOUCK PCHICHUA; COIMOCTABJIATH
CBOU CYXKJCHHS C CY)KJICHUSMH JPYTHX YYAaCTHUKOB JHaiora, OOHAPYKUBATh paziINune U
CXOJACTBO TIO3MLHI; B KOPPEKTHOH Qopme GopMynupoBaTh pasHOITIACUs, CBOM
BO3paXKCHUS;

MNpCACTABIATL PE3YJIbTAThI PCIICHHA 3adaydM, SKCICPUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBHICTYIUICHHS C YYETOM 3a/1a4 HPE3CHTALUH U
0CcOOEHHOCTEH ay TUTOPHH.

CoTpyaHnuecTBo:

MIOHUMATh U UCIIOJIb30BAaTh MPEUMYIECTBA KOMaHAHON ¥ MHAMBHUIYaIbHON pabOoThl Npu
pelieHny y4eOHBIX 3aJad; MPUHUMATh IIeJIb COBMECTHOM JesTeNIbHOCTH, IUIaHUPOBATH
OpraHM3alli0 COBMECTHOW paboThl, paclpenensiTh BHABI paboT, JAOroBapUBaThCA,
00CYX/1aTh MPOLIECC U PE3YNIBTAT padOTHI; 0000IIATh MHEHUS HECKOJIBKUX JIFOACH;
Y4acTBOBATh B TPYNIOBEIX (hopmax paboThl (00CyXkaeHUs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» U WHBIE); BBIIOJIHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOM JCHCTBUS C
JIPYTUMH YIEHAMH KOMaH/bI, OIEHUBATh Ka4eCTBO CBOETO BKJIAAa B OOMIMI MPOAYKT IO
KpUTEpUsiM, cHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

3) Vuueepcanvhvie pezynamuenvie Oeticmeus, 0bOecneuusaiom Gopmuposane CMvlCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3anusi:

COCTABJIATH IJIaH, AITOPUTM PELICHUs 3ajaui, BIOUPATh CIIOCO0 PEIIEHUs ¢ yUETOM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBAaTh BapUaHThI PELIEHUI ¢ y4ETOM HOBOI MH(QOpMAIIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBBIKAMU MO3HABATEJIbHOM pedIeKCHN KaK OCO3HAHMSI COBEpPLIAEMBIX AEHCTBUI
U MBICIUTENIBHBIX TPOLIECCOB, MX PE3yJNbTAaTOB; BIaJeTh CIIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U Pe3yJIbTaTa PEMICHNs MaTEMaTHUECKOH 3a1auu;

MpPEeBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IpPH PEIIEHHWU 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HalJIECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBHUE Pe3yJIbTaTa LEIH U YCIOBUAM, 00BICHATH IPUYHHBI JOCTHKEHUS
WIN HEJIOCTUKEHUS pPEe3yJbTaTOB JEATEJbHOCTH, HAaXOAUTh OLIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OHepI/IpOBaTB MOHATUAMU: TOYKaA, IIpAMasd, IMIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUM M CIIEICTBHSI U3 HUX IPH PEHICHUH I'€OMETPUUYECKHUX

3aaa4.

OHepI/IpOBaTB MOHATHUAMU: TAPAJUICIIBHOCTE U NMCPIICHANUKYJIIPHOCTD IMMPAMBIX U IIOCKOCTEHA.
KHaCCI/I(I)I/II_[I/IPOBaTL B3aMMHOC paCIIOJIOKCHUC TTPAMBIX U IUIOCKOCTEH B IpOCTPAHCTBE.



OrnepupoBaTh MOHATUSIMU: ABYTPAHHBIN YTOJI, TPAaHU ABYTPAHHOTO yTiia, pedpo ABYTrPaHHOTO
yIJIa; JUHEUHBIN YroJl ABYTPAHHOIO yIila; IpalyCHas Mepa IBYIPAHHOIO yIJIA.

OnepupoBaTh NOHATUSMHU: MHOTOIPAHHHUK, BBIIYKJIBI M HEBBIIYKIIBII MHOI'OIPAHHUK,
3JIEMEHTBI MHOT'OTPAHHHKA, IPABHJIBHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (NMUpaMpaa; IPH3Ma, MPSIMOYTOJIBHBIH
napajienenumnes, kyo).

KnaccudunupoBars MHOTOTpaHHUKH, BEIOUPAsi OCHOBAHUS JIJIsl KiTacCU(DUKAIMH (BBITYKJIIbIC H
HEBBIIYKIIbIE MHOI'OIPAaHHHMKH; HpPaBHJIbHBIE MHOTOIPAHHHMKH; NPSAMBIC M HAKJIOHHBIC IPH3MBI,
napasuIeIICUIIC/IbI).

OHepI/IpOBaTL MOHATHUAMU: CCKYIIAad IMIOCKOCTb, CCUCHUC MHOI'OIPAHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUM, UCIIONB3YS METOJI CIIC/IOB.

CTpOUTh CEYCHUs] MHOTOTPAaHHHUKOB METOJIOM CIICJIOB, BBIMOJHSITH (BBIHOCHBIC) IUIOCKHE
YEPTEIKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemarsn 3ala4Yi Ha HaXO0XJICHUEC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM HJIN aJIrOpUuTMam,
IMPUMCHAA N3BECTHBIC aHAJTUTUYCCKUC METOABI ITPHU PCIICHUU CTAHAAPTHBIX MAaTEMATHYCCKUX 3a1a4
Ha BBIYMCIICHUE PACCTOSHUN MEX/Y IBYMsI TOYKAMH, OT TOUKH JI0 IPSMOIA, OT TOYKH JI0 TNIOCKOCTH,
MEX]y CKPCLIMBAOIIMMUCS HPSMBIMHU.

Pemarp 3aaun Ha HaXOXKACHHE T'EOMETPUYCCKHX BEIMYMH MO 00paslaM WM ajJropuTMam,
IMPUMCEHAA U3BECTHBIC aHAJTTUTUYCCKUC METOAbI ITPHU PCIICHHUUN CTAHAAPTHBIX MATCMATUUCCKHX 3a/1a4
Ha BBIYMCJIICHUC YTJTIOB MCKAY CKPCIIUBAIOIIUMUCS IIPAMBIMU, MCIKIAY HpﬂMOﬁ H INIOCKOCTBIO, MCIKY
IUIOCKOCTSIMH, JIByTPAHHBIX YTJIOB.

Berauciiate 00bEMBI U TUIOLIAAM MMOBEPXHOCTEH MHOTOIPAaHHHMKOB (MpHU3Ma, MUpaMujaa) C
npUMEHEHHEM (POpMyII; BBIYHCIATH COOTHOIICHHS MEXIY IUIOIIAIsIMU TTOBEPXHOCTEH, 00BEMaMu
HOZIO6HI)IX MHOTI'OIr'paHHUKOB.

OmepupoBaTh NOHATHSMH: CAMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTh CHMMETPHH;
LEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPEI.

W3Bnekarb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX PUTypax, MPeACTaBIECHHYIO Ha YepTexaxX U pUCYyHKaX.

[lpumeHsATh TreoMmeTpudeckue (akThl Ui pEIIeHHS  CTEPEOMETPHUYECKHX  3ajad,
MPEATOJIararoIuX HECKOJIBKO IIaroB PEIeHNs, €CITU YCIOBUS IPUMEHEHUS 3aJaHbl B IBHOI (hopme.

[IpuMeHATH TpOCTEHIIME IPOTrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUCCKHX 3a/1au.

[TpuBOAUTE MPUMEPHI MATEMAaTHIECKIX 3aKOHOMEPHOCTEH B IPUPOJIE U KU3HH, PAaCcIIO3HABATh
NPOSIBIICHNE 3aKOHOB TE€OMETPHH B HCKYCCTBE.

[IpuMeHATh TOJy4EHHBIE 3HAHUSA HA NPAKTUKE: AHAIW3UPOBATh DPEAIBHBIC CUTyalud U
IMPUMCEHATH U3YYCHHBIC ITOHATHA B ITPOLECCE ITOMCKA PECIICHUA MAaTEMATUUCCKH C(bOpMy.]'IHpOBaHHOﬁ
npoOIeMBbl, MOJICIUPOBATh PEAbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPUH, UCCIIEIOBATh MIOCTPOCHHBIC
MOJICTI C WCIIOJIb30BAHUEM T'€OMETPUYECKUX MMOHSATHH W TEOopeM, ammaparta ainreOpbl, pemarb
MPAKTUYCCKUE 3a/la4H, CBA3aHHBIC C HAXOXKJIACHUCM I'COMETPHUICCKUX BEINYHH.

11 KJIACC

OnepupoBaTh MOHATHUSAMU: IMJIMHIPUYECKAs MOBEPXHOCTh, 00pa3yronye HUIUHAPUIECKON
MOBEPXHOCTH; LIMJIUH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yoline KOHNYECKOM MOBEPXHOCTH, KOHYC;
cepuueckasi HOBEPXHOCTb.



Pacmo3naBate Tena Bpamenus (MWJIMHIpP, KOHYC, cdepa u map).

OOBACHATH cIOCOOBI MOTYYSHUS TEJl BPALICHUS.

KnaccudunupoBars B3auMHOE pacnoiokKeHne Cephl U TIOCKOCTH.

OnepupoBarh MOHSATUSMHU: LIAPOBOM CErMEHT, OCHOBAHHME CEIMEHTa, BBICOTA CErMEHTa;
IapOBOM CJI0H, OCHOBAHHUE IIAPOBOT'O CIIOS, BBICOTA LIAPOBOTO CIIOSI; IIAPOBOM CEKTOP.

Boerancnsate 00bEMBI M IIJIOMAAM TIOBEPXHOCTEH TEN BpAIIECHUS, T€OMETPUUYECKUX TEII C
pUMEHEHHEM (DOPMYII.

OnepupoBarh NOHATUSMU: MHOTOI'PAaHHUK, BIIMCAHHBINA B Cpepy U ONMUCAHHBIA OKOJIO Chepbl;
cdepa, BriucaHHasi B MHOTOTPaHHUK UJIM TEJIO BpAIllCHHUS.

BBIYHCIATE COOTHOLICHHSI MY TUTOIIAIIMUA TOBEPXHOCTEH M 00bEMaMHU MTOTOOHBIX TEI.

N3o0paxaTh u3zydaemble (GUTYPBI OT PYKH U C NPUMEHEHHEM TPOCTBIX HYEePTEKHBIX
MHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IMJIOCKHE YEPTEXH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TE€J BPAILICHHUS.

W3Biekath, MHTEPIPETUPOBATH M MPEOOPa30BBIBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInonHATE 1eHCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa Ha
YHUCJI0, O0OBIACHATH, KAKMMH CBOMCTBAMH OHH 00J1a7aio0T.

[IpumensTH NpaBUiIO NapasuieIenunesa.

OnepupoBarh TMOHSATUSMU: JCKAPTOBBI KOOPAUHATHI B TMPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YroJ MEXKIy BEKTOpaMH, CKalsIpHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUJIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOpPOB W NPOM3BEIACHUE BEKTOpa HAa YUCIIO, YIOJ MEXIY BEKTOPaMH,
CKaJIsIpHOE MPOU3BECHIE, PACKIAIBIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/aBath MIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[Ipumenarr reoMerpudeckue (akThl JUII  PEHICHUS  CTEPEOMETPUUECKHX  3ajad,
MIpeIoJIaratoIuX HECKOJIBKO I1aroB peIeHMs], €CIIH YCIIOBUS IPUMEHEHUS 3aaHbl B IBHOU (popme.

Pemarp mpocreiiiiiie reoMeTpuuecKUe 3aJaud Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO
MeTo/a.

Pemate 3amaunm Ha I0Ka3aTEIbCTBO MAaTEMAaTUYECKHX OTHOIICHHM UM HaXOXKIEHHUE
TCOMETPHUYECKUX BEJIIMYUH 1O oOpa3lamM WIM aJIrOpUTMaM, TMPUMEHSS W3BECTHBIE METOMIBI TpU
pEIIeHN CTaHAaPTHBIX MaTeMaTHUECKHX 3a]1ad.

[IpuMeHsITh TpOCTEHIINe MPOTPaMMHBIE CPEJICTBA U  DIIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a1aY.

[TpuBOIUTE MPUMEPH MATEMATHIECKIX 3aKOHOMEPHOCTEH B IIPUPO/IE U )KU3HHU, PACTIO3HABATH
MPOSIBJICHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

[IpuMeHsITh TOMy4YEHHBIE 3HAHUS Ha TMPAKTUKE: aHAIM3UPOBATh peallbHbIE CUTYyallMH H
MIPUMEHATH U3yUYEHHBIE TIOHATHS B MPOIECCE TTOMCKA PEIICHUSI MATEeMAaTHIEeCKU C(HOPMYTUPOBAHHOM
po0JIEMbI, MOJIEIMPOBATh peAbHbIE CUTYAllMU Ha SI3bIKE€ T€OMETPUHU, UCCIIE0BATh MOCTPOEHHBIE
MOJIETIM C HCIOJb30BAaHUEM TE€OMETPUUYECKUX TOHATUNA U TEOpeM, ammapara aiareOpbl; pemiaTh
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKIEHUEM T€OMETPHUECKUX BEIIUYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHBbIE
HaunmenoBanmue
Ne (undposbie)
pa3jeyioB U TeEM KonTp. IIpakr.
n/n Bcero oOpa3oBaTe/ibHbIE
NporpamMmabl padoTrsl  padoThI
pecypcsl
B
1 BEACHHE B 10 https://m.edsoo.ru/7f417e18
CTEPEOMETPHIO
[IpsiMbI€ ¥ TUIOCKOCTH B
2 IPOCTPATICTEE. 12 1 https://m.edsoo.ru/7f417e18
[TapamiensHOCTH
MPSIMBIX U IJIOCKOCTEH
IT
3 °p HeHHHKyMpHOCTIZ 12 https://m.edsoo.ru/7f417e18
MMPAMBIX U IJIOCKOCTCU
4 YL MEALY IPAMEIMA 10 1 https://m.edsoo.ru/7f41718
U TUTOCKOCTSIMH
5 MHororpaHHuku 11 1 https://m.edsoo.ru/7f417e18
0618
6 PEMB! 9 1 https://m.edso0.ru/7f41718
MHOI'OrpaHHUKOB
IT :
7 OBTOPCHHG: COTCHI, 4 1 https://m.edsoo.ru/7f417e18
PacCTOSHUS U YTJIbI
OBIIEE KOJIMYECTBO
- 68 5 0

YACOB I10 ITPOTPAMME
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11 KJIACC

[TPOTPAMME

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue
Ne (undposbie)
pa3aesioB U TeM KonTtp. Ipakr.
n/n Bcero o0pa3oBaTe/ibHbIE
nporpamMmMsl padoThI padoThI
pecypcbl
bu6mmoreka [JOK
! Tena ppaters 12 https://m.edsoo.ru/7f41al2c
N bu6mmoreka [JOK

2 1
OOnemer Ten > https://m.edsoo.ru/7f41al2c
Bexkrops! u

3 KOOPJIHMHATHI B 10 1 bubmotera [JOK

PA https://m.edsoo.ru/7f41al2c
MIPOCTPAHCTBE
IToBTOpEHME,

4 00001IeHHE, 7 1 bubmuoreka [JOK
cucTeMaTu3anus https://m.edsoo.ru/7f41al2c
3HaHUH

OBUIEE KOJIMYECTBO
YACOB I10 34 3 0
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Marematuka: ['eometpus, 10-11 xnaccel/ Atanacsa JI.C., bByty3os B.®., Kagomues C.b. u

npyrue, AkunonepHoe oomectBo «MznarensctBo «IIpocBemenuer»

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

1. Teomerpus. U3yuenue reomerpuu B 10—11 knaccax: kaura ans yuutens. Caaksa C. M.,
Bbyty3o0B B. ®@. 2010.

2. Kpymnuna H.H. [loypounsie pa3paboTku no reomerpun. 10 kiacce : mocobue uist yaurens /
H.H. Kpynuna. — 2-¢ u3., 951. — 1 ¢aitn pdf : 289 c. — Mocksa : BAKO, 2020. — (B nmomoiis
HIKOJIbHOMY YUUTEIIO).

3. TaBpunosa H.®. IToypounsie pazpabotku no reomerpun. M.: BAKO, 2014 —
(B momoIib MIKOJBHOMY YUHTEIIO)

4. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OTHI IO anredpe u reomeTpun./ Epiiosa
A. I1., T'ono6opoarko B. B., EpmioBa A. C.— M.: Unekca, 2012

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://Www.prosv.ru - caut usgatenbcrsa «fpocselieHune» (pybpuka «MatemaTmka»)

http:/www.drofa.ru - caiit uzgarenscrea Ipoda (pyoprka «MaTemaruka)

http://www.edu.ru - IleHTpanbHBI 00pa30BaTENbHBIH IOpPTaN, COJCPKUT HOPMAaTHBHEIC
JTOKyMEHTbI MUHHCTEpCTBa, CTaHAAPThI, HHPOPMAIIHIO O TMPOBEACHUE IKCICPHUMEHTa, CepBep
MH(POPMAIIMOHHOW TOAEP)KKH ETMHOTO rOCy1apcTBEHHOTO SK3aMEHa.

http://www.internet-scool.ru - caiit MaTepHeT — mikoisl uzgarenbcTBa [Ipocsemenue. YueOHbIH
mIaH pa3paboTaH Ha OCHOBE (QeaepadbHOro 0a3MCHOro y4eOHOro IUiaHa  Jyist
o0meo0pa3oBarenbHBIX yupexkaeHuii PO u mpencrasiseTr o0nacts 3HaHUN «MaremaTtnkay. Ha
caiTe npeacTaBieHbl THTEpHET-YPOKH MO aJireOpe M HavaaaMm aHajdnu3a U T€OMETPUH, BKITIOYAIOT
noarotoBky caaun EI'D, THA.

bu6moreka [IOK


http://www.prosv.ru/
http://www.ege.edu.ru/
http://www.edu.ru/
http://www.internet-scool.ru/
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