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MNOACHUTEJIbHAS 3AITNCKA

Pabouas mporpamma yde6HOTO Kypca «I'eomerpus» 0a30BOro ypoBHS JJIsi 00YYatOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BaTEILHOTO
CTaHJapTa CpeIHEro oOmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHHIA,
OPEIbABISEMBIX K MAaTEMAaTUYECKOMY OOpa30BaHUIO, U TPAIUIMUNA POCCUHCKOTO OOpa30BaHUS.
Peanuzanust  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJICHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpA3BUTUS M HENPEPBIBHOTO 0O0pa30BaHMA, IEIOCTHOCTH
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TTO3HABATEIILHOTO Pa3BUTHS TMYHOCTH OOYYaOIIHXCSI.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHOoCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUs
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTHIO METANpEIMETHBIX U TPEIMETHBIX pe3yJIbTaToB
00y4YeHHsI TCOMETPHH B HANPABJICHUHU JIMYHOCTHOTO PAa3BHTUS OO0YYarOIUXCs, (OPMHUPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4YeOHBIX IMCHUIUINH.
PazButne y oOydaromiuxcsi MPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
TeOMETPUYECKUX aOCTpaKLUii, COOTHONIECHUH PEabHOTO U UACATBHOI0, XapaKTepe OTPaKECHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHI U MPOIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUH B CHCTEME
HAyK M pOJIM MaTeMaTHYEeCKOTO MOJCIMPOBAHMS B HAyYHOM I[IO3HAHWM HM B MPAKTHUKE
CHOCOOCTBYET (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCS, a TaKXKe KadecTB
MBILICHHS], HEOOXOAUMBIX JUTS a[aNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpust sBIsieTCSI OAHMM K3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHErO OOIIEro
o0pa3oBaHus, TaK KakK O0ECIeYMBAaeT BO3MOXKHOCTb HM3y4YECHHs KaK JUCIHUIUIMH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe wbinieHue, GOpMHUpPYEMOe MPU H3YYCHHH OOYUYAIOMIUMHCS TOHSITHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTb W ONPOBEPraTh THIIOTE3bl HETOCPEICTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3a7ad eCTECTBEHHO-HAayYHOIro LHUKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUeHTHPOBATHCS B IMPOCTPAHCTBE MIPAeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsax JesTedbHOCTH 4YenoBeka. OpueHTalus 4YernoBeKka BO BPEMEHH M INPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTPaKEHUS OKPYXKAIOLIEr0 MHpA,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO IPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHSIET pa3Hble BUAbI YUeOHOM U TPyLOBOH
NeSITETIbHOCTH, SIBJSIETCS OJHUM W3 TMPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMOATOMY aKTyalbHa
3ama4a GOpMHUPOBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3HOBHUIHOCTU
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
JESTEIILHOCTH 110 MHOTHM HAIIPaBICHUSM.

Ilens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS
— o0mieoOpazoBarenbHOE M OOIICKYJIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXKHOCTH MPHOOPETEHUSI M UCIIOIB30BaHUSI CHCTEMAaTHYECKUX T€OMETPUYECKUX 3HAHWUU H
JecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIEHUTHOTO IPOI0JDKEHUsT 00pa30oBaHus Mo
CHENHUATBHOCTSIM, HE CBS3aHHBIM C NMPHUKJIAIHBIM HCITOJF30BAaHUEM T€OMETPHH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOIIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTENBHBIX 3aTPYAHEHHUH Ha YpPOBHE OCHOBHOTO
oOmiero obpazoBanus. Takum oOpa3oM, oOydarolyecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTH
o0IIre MaTeMaTHYECKUE YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
KHU3HU B COBpeMEHHOM oO1iecTBe. Kpome 3Toro, oHu UMEIOT BO3MOKHOCTh U3YYUTh T'€OMETPHUIO
Oosee TIyO0OKO, €CITM B JANbHEHIIIEM BO3ZHUKHET HEOOXOJAUMOCTh B TEOMETPUIECKUX 3HAHUSIX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

JlocTroKkeHHe el OCBOCHUS IMPOTPaMMBbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOIIMX
3agad. [IpuopuTteTHBIMU 3a/1a4aMu OCBOCHHS Kypca «l eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBIISTIOTCS:



e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTyphl H
OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaX BpaLICHUS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJIENAX, MO3BOJSIOMIMX OMHUCHIBATH M U3y4aTh pa3HbIE
SIBJICHUSI OKPY>KAIOILIET0 MUPA;

e (opMupoBaHHE YMEHHs pACIIO3HABAaTh Ha 4YEPTEXkKax, MOJCIAX M B PEaTbHOM MHUpE
MHOTOTPAaHHHMKH U TeJla BpaIllCHHS,;

e OBJAJICHHE METOJaMU pelIeHUs 3a7ad Ha T[OCTPOEHUS Ha H300paKEeHUAX
MIPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH IMOHATUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIlleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aja4; (OPMUPOBAHHE YMEHHUS
MPOBOAMTH  HECJIOXHBIE  JOKa3aTelbHbIE  PAcCyXJCHHs B  XOJ€  pelIeHUs
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C IPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEH  oOyuaromuxcs,
MO03HABATEIBHOM aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS;

e (QopmupoBanue (GyHKIHOHAIBHON T'PaMOTHOCTH, PEJICBAaHTHOW TE€OMETPUU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYalMsIX W NPU WU3YUYEHUH JPYTUX YYEOHBIX INPEIMETOB,
MPOSIBIICHUST 3aBHUCHUMOCTEHl U 3aKOHOMEpPHOCTEH, (QOpMYyIHpOBaTH HUX Ha A3BIKE
T€OMETPUM ¥  CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
FeOMETPUUECKUN ammapar JJig pelIeHUus MPaKTHUKO-OPUEHTHPOBAHHBIX — 3ajad,
UHTEPIPETHPOBATH U OIICHUBATH TTOJTYYECHHBIE PE3YJIbTaTHI.

OTnu4UTENbHOM 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIOUEHUE B KYypC CTEPEOMETpUHU
B Hayalle €ro W3y4YeHHs 3aJad, pelaeMblX Ha YPOBHE WHTYWTHBHOTO TIO3HAHUS, U
ornpenen€HHbIM 00pa3oM OpraHU30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHBHBIX
IPOILIECCOB, MOTUBUPYET K JJAIbHEHIIEMY U3YUEHHIO TTpeIMeTa.

[Ipenmourenue OTHAETCS HAISITHO-KOHCTPYKTHUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
NesITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUH Yy ydYaluxcs B Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET PELICHHs 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1a4 Ha OINEpPUpPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3a MPOBOIUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPHUPOBAHNE 00pPa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISATHOCTH,
MBICIICHHOTO U3MEHEHHSI €r0 HCXOTHOTO COICPIKaHUSI.

OcHoBHBIE copepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kjmaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJIMHATHI B MpoCTpaHcTBe». DopMupoBaHHe JOTMUECKUX YMEHUHN pacnpeaesseTcs He TOJIbKO
MO COJEp)KaTeIbHbIM JIMHUSM, HO M MO TrojJaM OOy4YeHHsT Ha YpPOBHE CPEIHETO OOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oOBaHMS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pacrpee’aEHHbIM M0 TogaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00paszom,
YTOOBI  OBJAJICHUE T'EOMETPUYECKMMH TOHATHUSMH H  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEI0BATEIbHO U IOCTYNATENIBbHO, C COOJIIOJCHHEM INPUHIUIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJNCH B OOIIYIO CUCTEMY I'€OMETPUYECKUX MPEACTABICHUH 00yJaronuxcs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IUVIAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac B Hepenmio B 11

KJ1acce, BCEro 3a JiBa roga oOyueHus - 102 y4eOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA

10 KUIIACC

IIpsiMmble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHoe pacnosnokeHue npsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECS, apalieIbHble U
cKpemuBampomyecss npsambsie. llapannenbHOCT NpPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJbHble IpsMbIE B IPOCTPAHCTBE; MapaJIENIbHOCTh TPEX NPAMBIX; MapalIeNbHOCTh
OpsAMOM M IUIOCKOCTH. YTJbl C COHAIIPABIECHHBIMU CTOPOHAMHU; YIOJI MEXIy HIpPSIMBIMH B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuIockocTe. [IpocTeiine mpocTpaHncTBEHHbIE PUTYpPBI HA MJIOCKOCTHU: TETPadIp,
KyO, mapajuieNienuIie ], MoCTPOSHNE CEUCHU.

[lepneHAUKYISIPHOCTh OPSAMOM M IUJIOCKOCTH:  MEPIEHIUKYJSpHbIE MpsIMbIE B
IIPOCTPAHCTBE, TMpsIMblE NapaulebHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISPHON
IUIOCKOCTH. YTJbl B NMPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTHIO; JABYTPAHHBIN yroil,
JUMHEUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp M HAKIOHHBIE: PACCTOSHUE OT TOYKHU JI0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[lepneHAUMKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYIISIPHOCTU ABYX IulockocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHOTOrpaHHUKH

[lonsiThe MHOTOTpaHHWKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPaHHUKA, BBINYKIbIE |
HEBBITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. [lpusma: N-yroiapHas npusma; rpaHu
Y OCHOBAHUS TPU3MBI; MPsiMasi M HaKJIOHHAs TIPU3MBbI; OOKOBAsi M TIOJIHASI TTIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, nNpsAMOYTONbHBIN Mapaienenunen U ero cpoiictsa. Ilupamuaa: n-yronapHas
nupamMuja, TPaHU W OCHOBAaHHME NUpaMHUAbl; OOKOBas W TIOJHAs TMOBEPXHOCTh IHPAMU/IBI;
npaBUjbHAasl W YyCEU€HHas MUpaMUJa. OJIEMEHThl MNpu3Mbl W nupaMmuibl. I[IpaBuiibHBIE
MHOTOTPAaHHUKHU: TOHSTHE MPaBUILHOTO MHOTOTPAaHHUKA; MpaBWJIbHAS MpPU3Ma U TpaBUIbHAS
NUpaMK/Ia; MpaBUJIbHAS TPEYTroibHAas MUpaMKia U MPAaBUIbHBIN TeTpasap; kKyO. [IpencraBnenue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, JoJeKa’aAp M ukocayap. CedeHus mHOpU3Mbl U
MUpaMUIBbL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DJIEMEHTH CAMMETPHUH B TUpamMuaax, napauienenuneaax, NpaBuiIbHbIX MHOTOTPAHHUKAX.

Brruncienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBoOi
MOBEPXHOCTU W TOJIHOM MOBEPXHOCTU MPSMOM NpPHU3MBbI, IUIONIaJb OCHOBAaHMM, 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.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIAMHU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KJIACC

Tesa BpameHus

[Munuaapryeckas TOBEPXHOCTh, OOpa3ylolue WINHIPUYECKOH IMOBEPXHOCTH, OCh
WIMHpUYECKOl moBepxHocTU. L{ummuap: ocHoBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yromas 1
0Cb; TUIOIIAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolMe KOHUYECKOW MOBEPXHOCTHU, OCh W BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KoOHyc: ocHOBaHME M BepuUIMHA, 0oOpa3yromas W OCh; IUIOMIATh
OOKOBOM M TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrollne M BHICOTA, OCHOBAHHS W
OOKOBasi MOBEPXHOCTD.



Cdepa m map: ueHTp, paauyc, IUaMETp; IUIOMIA[b MOBEPXHOCTH cdepbl. B3ammHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIommaas chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTh. Pa3BEépTka HUIUMHIpA U KOHYCA.

KomOunanuu Tten BpalieHus ¥ MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, ONMCAHHBIA OKOJO
cdepsl; chepa, BMcaHHAsT B MHOTOTPAHHUK, UJTH TEJIO BPAIllCHUS.

[Tonsitue 00 o0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus w3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

[Tono6uble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAIIMH IOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust wwiMHIApa (MapauieNbHO U NEPICHAUKYJISIPHO OCH), CEUYEHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B npocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII IEUCTBUN C BEKTOPAMH.
IIpsmMoyronbHas cucremMa KOOpAMHAT B InpocTtpaHcTBe. KoopamnHarel Bekropa. IIpocreiimue
3a/layd B KOOpAMHATax. YTroa Mexay BekTopamMu. CKalipHOE IPOU3BEIECHHE BEKTOPOB.
Brruucnenue yrioB MeXIy HpsIMBIMH U TIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METOJ IPH
PELICHNN T€OMETPUUECKUX 3a1a4.

INJTIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTHKa»
XapaKTEepPU3YIOTCSA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBIO TPAXKAAHCKOW MO3MLIMK O0ydaromierocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIEeCTBa, MPEICTABICHUEM O MaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJIEHHUH, NpoOIenyp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHMEM B3aUMOJEHCTBOBaTh C COLMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

IIarpuornyeckoe BoCIUTaHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaXKAaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HACTOALIEMY POCCHUHCKOM MAaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKCHHIM
POCCHUICKHMX MAaT€MaTUKOB M POCCHICKOW MaTE€MaTUYE€CKON WIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTHYECKUM ITPUMEHEHUEM
JOCTHKCHUN HAyKU U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJa B IIOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHUE:

SCTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIIOYas OCTETUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, pEIHICHUH, pacCyKIEeHUH; BOCIPHUUMYHBOCTHIO K
MaTE€MaTUYECKUM ACIEKTaM Pa3IndHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B HHTEpecax
3I0pOBOTO U 0e30macHOro oOpa3a >XU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas (uznueckas



AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSAX CIOPTUBHO-03JOPOBUTEIILHON
JeSITEIbHOCTBIO.

TpynoBoe BocnuTanme:

TFOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K Pa3IMuHBbIM
cdepam mpohecCHOHATBHON JIeATEILHOCTH, CBI3aHHBIM C MAaTEMAaTUKON W €€ MPHIOKEHHUSIMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peaar3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEH >KU3HU; IOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
PELICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKO HAallPaBJICHHOCTH.

JKOJI0THYecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COIMAIBHO-
9KOHOMHYECKUX MPOLECCOB HA COCTOSHUE IMPUPOJHONM M COLMAIBHOW Cpebl, OCO3HAaHUEM
r00abHOTO ~ XapakKTepa OJKOJOTMYECKHMX MpoOJieM; OpHEHTalued Ha  NpPUMEHEHHE
MaTeMaTHYECKUX 3HAHMUHM Ui pelIeHUs 3a/ad B 00JACTH OKPY)KAIOLIEH cpeibl, MIaHUPOBAaHUS
MOCTYIKOB M OIICHKH WX BO3MOKHBIX ITOCIIEICTBUI IS OKPYKAIOIIEH CPEIBI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMHPOBAHHOCTEI0O MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKU M OOLIECTBEHHOMN MPaKTHKH, HOHUMaHUEM MaTeMaTHYeCKOM HayKH Kak chepbl
YeJIOBEYECKON JEATETbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISl Pa3BUTHUS IMBIIIN3AINIH;
OBJIQICHUEM $3BIKOM MAaTEMAaTUKU M MaTEeMaTH4eCKOH KylbTypol Kak CpeICTBOM IO3HaHUS
MHUpa; TOTOBHOCTBIO OCYHIECTBISTH IPOCKTHYIO M  HCCIEIOBATEIbCKYIO JIESTEIbHOCTh
UH/IMBUYaJIbHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOSHUS MPOrpaMMbl yueOHOTo npenMeTa «MaremaTukay
XapaKTepU3yIOTCS ~ OBJAJCHHEM  YHHBEPCAIbHBIMH  HO3HAGAMENbHBIMU  OeliCBUiMU,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCATbHOIMU — Pe2YIAMUSHbIMU
oeticmeusMuU.

1) Vuueepcanvrvie nosnasamenvusle Oeicmeus, obecneyusarom Gopmuposanue 6a3o6vix
KOCHUMUBHBIX NPOYECCO8 00Y4arowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICAIOWe20 MUupd,;
npUMeHeHUe 102UYeCcKUX, UCCIe008ameNbCKUX onepayut, ymeHuu pabomams ¢ ungopmayuet).

Ba3oBble 1oruveckue aeicTBUA:

® BBUIBJISATH M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPHU3HAKKM MaTEeMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXAy MOHATUAMH; (POPMYIHpPOBATh OIpPENEICHUS MOHITUH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIaCCH(DHUKAINN, OCHOBAHHS /ISl 0000IIeHNUS
U CpaBHEHHUs, KpUTEPUHU MPOBOJMMOI0 aHAIN3a,

® BOCIPUHHUMATH, (POPMYIHUPOBATh U MPEOOPa30BHIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpHIIATENIbHBIE, €TMHUYHBIC, YACTHBIE U 00IME; YCIOBHBIE;

® BBIIBJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOPEUH B (haKTax,
JTAHHBIX, HAONIONEHUMSIX W YTBEPXKACHUSX; IpeliaraTb KPUTEPUH ISl BBISBICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e JenaTh BHIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHIKH, JCIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJITIIOUeHUH, YMO3aKITIOUCHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (IpsMble
U OT TPOTUBHOIO), BBICTpPAUBATh AapPryMEHTAIMIO, MPHUBOAMTH NPUMEPH U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBObI;

e BbIOMpaTh CIOCOO pemeHuss y4eOHOM 3ahadyn (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAALINNA ¢ YIETOM CaMOCTOSATENBHO BBIICICHHBIX
KPUTEPHUEB).

ba3soBble uccienoBarejbCcKue 1eHCTBUA:



® UCIOJB30BATh  BONPOCHI  KAaK  HWCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
(GopMynupoBaTh BONPOCH], (PUKCHUPYIOIIKUE IPOTUBOPEUHE, POOIEeMy, YCTaHABIUBATh
UCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATH CBOIO IIO3ULHIO,
MHEHHUE;

® [POBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA HKCHEPUMEHT, HCCIEIOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro oOBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXAY 00bEKTaMU, ABJICHUSMH, IPOLIECCAMU;

® CaMOCTOATENILHO  (OpMyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTaM
NPOBEAEHHOTO HAOJIOCHHS, UCCIIEAOBAaHUS, OLEHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

® [IPOrHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOIIECCa, & TAK)KE BBIABUTATH MPEATION0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

® BBLIBIATH AePUIMTH MHPOPMALINH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BOMPOC U
JUTSL pEeUICHUs 3a71auu;

e BpIOMpaTh MH(GOPMALMIO M3 HCTOYHUKOB PpA3JIMYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTU3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (OpM
NPECTaBIICHNUS;

® CTPYKTYpUpPOBaTh HMH(OpPMAIUIO, MPEACTaBIATh €€ B pa3IMyHbIX (opmax,
WLTIOCTPUPOBATH IpadUuEcKy;

® OIICHUBaTh HAAEKHOCTh HMH(OPMALMM 10 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KoMMyHuKamuenvle Oelicmsus, obecneyusaom cQopmuposaHHOCHb

COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

O0menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJEHHUS B COOTBETCTBUH C YCIOBUSIMH U LEAMHU
oOIIeHus; SCHO, TOYHO, T'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHHS 3a/1a4i, KOMMEHTHPOBATh
HOJYyYEeHHBIH pe3ynbTarT;

e B X0JIe 00CYX/IEHUS 33]]aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOM TEMBI, POOIEMBI,
pemaemMoi  3aja4yd, BBICKAa3bIBaTh HJIEW, HAIleJICHHBIE Ha TIOUCK pEIICHUS;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYTrMX YYaCTHUKOB JIMAJOra,
oOHapyXHUBaTh pa3IMuMe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH opme popMynrpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKECHHUS;

® TIPEICTaBIATH PE3yAbTATHI PEIICHHs 3a/1a4d, SKCTIEPUMEHTA, UCCIIE0BaHUSs, POCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHS C YY4ETOM 3a1ad IMPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuuecTBo:

e [IOHMMaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHUIYAIbHOH pabOTHI
OpU pelIeHuH Y4YeOHBIX 3a/ady, NPUHUMATh IIeb COBMECTHOW JeATEelbHOCTH,
IUTAHUPOBATh OPTAHM3AIMUI0 COBMECTHOM pabOTHI, paclpeneisiTb BHIBI PadoT,
JIOTOBAapHUBAThCS, OOCYXKJaTh IPOLECC M pe3yapTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JIIOACH;

e y4YacTBOBAaTh B IPYMIIOBBIX (opmax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBBIC
IITYpPMBI» W MHBIC); BBINOJHATH CBOIO YacTb pPadOThl M KOOPAMHHMPOBATH CBOHU
JeMCTBUSA C IPYTMMU YI€HaMU KOMaH/bl; OLIEHUBATh Ka4eCTBO CBOETO BKJIAAa B OO
IPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaom hopmuposanue CMvlcio8bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anus:



®  COCTaBJIATH IUJIaH, AITOPUTM PEILICHUS 3a7a9H, BBIOUPATh CIIOCOO PEIICHHUS C YIETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMH II03HABATENbHOW pedieKcuH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM M MBICIUTEIBHBIX TMPOLIECCOB, WX PE3yJbTAaTOB; BIAAETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIA MpOLEecca M Pe3ysibTaTa PELIeHUs MaTeMaTUYecKOn
3a/1a4i;

® [pPEeABUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUM 3aJa4l, BHOCUTH

KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;
® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBUAM, OOBSACHATH MPHUYUHBI
JOCTHIKEHUSI WM HEIOCTIKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.
HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, MpsMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPU PEIICHUU T€OMETPUUYECKUX
3azay.

OnepupoBaTh TMOHATUSMH: MAPAJUICTIBHOCTh M MEPIEHIUKYISIPHOCTh TPSMBIX U
TJIOCKOCTEM.

KrnaccudunupoBaTs B3aUMHOE PacIOIOKEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBI Yroj, TpaHH [ABYIPAHHOTO yria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yroJl ABYTPaHHOTO YIJia; TpajycHas Mepa JBYTPaHHOIo yria.

OnepupoBaTh NOHSATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBII MHOTOIPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudunupoBaT MHOTOTpAaHHUKH, BBIOMpas OCHOBaHUSA IS KiIAacCU(UKALNUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHWKH; TPaBUJIbHBIE MHOTOTPAHHUKH; TIPSIMbIE U
HAKJIOHHBIE IPU3MBI, TapalIeIeUIeIbl).

OrniepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH PUHIIUITBI TOCTPOSHUS CEUEHUH, UCTIONb3YyS METO/I CIIEIOB.

CTpouTh CeUeHHs] MHOTOTPAHHUKOB METOJOM CJI€/IOB, BBHITIOJHATH (BBIHOCHBIC) TIJIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemare 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM WiIu
aNropuT™MaM, NPUMEHSsE H3BECTHBIE AHAIMTHUUYECKHUE METOJbl NpPH PELIEHUU CTaHJAPTHBIX
MaTeMaTUYeCKNX 3a7ad Ha BBIYMCICHUE DPACCTOSHUN MEXIy IBYMS TOYKaMH, OT TOYKH 0
NPsIMOH, OT TOYKH /10 TUIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS MPSMBIMHU.

Pemare 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM WiIu
aNropuT™MaM, NPUMEHSSE HW3BECTHBIE AHAIMTHUUYECKHE METOJbl NpPH PELIEHUHU CTaHJAPTHBIX
MaTEeMaTUYECKUX 3a/1ady Ha BBIUMCICHUE YTJIOB MEXIY CKPEIIMBAIONIUMUCS MPSMBIMHU, MEXIY
NPSIMOM M MJIOCKOCTBIO, MEXKY MIIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Beraucisite 00bEMBI U TIJIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma, MUpPaMHUIa) C
npuMEeHeHHeM (OpMYJ; BBIUUCISITh COOTHOIICHUS MEXIy IUIOMIAISMHU TOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh M IIJIOCKOCTh
CUMMETPUH; UEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Brekarp, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHuecKux GUrypax, mpeiCcTaBlICHHYIO Ha YepTexaxX U pUCYHKaX.



[TIpumensaTs reomerpuueckue (akTbl Ui PEHICHUS CTEPEOMETPHUECKUX — 3ajad,
IPENOoNaralolliuX HECKOJIBKO IIaroB pEIIeHUs, €ClIM YCJIOBUS IPUMEHEHMs 3a/laHbl B SIBHOM
dopme.

[TpuMeHsATh mpocTEHIINe NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoANTE mpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U IKU3HHU,
pacro3HaBaTh IIPOSIBIIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[TprMeHATh MOMyYEHHBbIE 3HAHUS HA IPAKTUKE: aHAIM3MPOBATH pEaJIbHbIE CUTYyallud U
IPUMEHATh  M3YyYEHHBIE TOHATHUA B  IIPOLECCE IOMCKA PELIEHUS  MaTeMaTU4YEeCKH
chOopMyIHpPOBaHHOW NPOOIEMbI, MOAEIUPOBATh pPEAIbHbIE CUTyallUd HA S3bIKE I'€OMETPHH,
UCCIJIEI0BaTh MOCTPOEHHBIE MOJEIU C HCIOJb30BAaHUEM I'€OMETPUUYECKUX INOHSTUH U TEOpEM,
anmnapara ajireOpbl; penaTh IPakTUYECKHUE 3aaui, CBA3aHHbIE C HAXOKACHUEM IeOMEeTPUYECKUX
BEJIMYHH.

11 KUIIACC

OnepupoBatb MOHSITUAMU: LWIMHpUYECKas MIOBEPXHOCTb, oOpasyromue
LWIMHAPUYECKON MOBEPXHOCTH; LIMIIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yroIue KOHNYECKON
MOBEPXHOCTH, KOHYC; CheprudecKas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaleHus (UJIMHIADP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJ BpalllEHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BbICOTA CErMEHTA;
II1apOBOi1 CJI0HM, OCHOBaHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOST; IIAPOBOW CEKTOP.

Boruncnsate 00BbEMBI U IUIOIIAIM TOBEPXHOCTEH TeN BpallleHUs, T€OMETPUUYECKUX Tel C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy M OMNHMCAHHBII OKOJO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BpaIEHUs.

BbluncnsaTe COOTHOLIEHHUS MEXIY IUIOMIAJIMU MOBEpXHOCTEH M 00bEMaMU MOJOOHBIX
TeN.

N300paxarh u3yyaemble (UIYpbl OT PYKHM U C IPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) MJIOCKHE YEPTEXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpaIlleHusl.

W3Brekatb, UHTEPIPETUPOBATh U NMPeoOpa30BbIBATh UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKux (pUrypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE AEHCTBUS CIOXKEHHUS BEKTOPOB, BHIYUTAHUSI BEKTOPOB U YMHOKEHHUS BEKTOpA
Ha YKCI0, O0BSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[TpuMeHsTh paBUIIO NapajIeenuIea.

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojd MEKIY BEKTOpPaMHM, CKaJspHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTte cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOPA HA YMCIIO, YTOJI MEXKY BEKTOPAMH,
CKaJISIpHOE MPOMU3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOpPAMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHIEHUS CTEPEOMETPHUYECKUX  3ajad,
IIPEIIOJIaratoliuX HECKOJIBKO IIar0oB PELIEHMs, €CIIM YCIOBUS NPUMEHEHHS 3aJaHbl B SIBHOU
dbopme.

Pemats npocreiinye reoMeTpuyeCKue 3a1a4d Ha NPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO
MeTo/a.



Pemiate 3amaun Ha J0KA3aTeNbCTBO MAaTEMaTHYECKUX OTHOILUIEHUNW M HaXOXICHHUE
F€OMETPUUECKUX BEIUYHMH MO 00pas3laM WM aJIropuTMam, IPUMEHSS U3BECTHbIE METOJbI MpU
PEIICHUH CTaHAAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpuMeHsTh TpOCTeine MPOrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHUCTEMBI MPU PEHICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH, TpHUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC U JKU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[TpuMeHsTh TONyYyeHHbIC 3HAHHUS Ha MPAKTUKE: aHAIU3UPOBATh peajbHbIe CUTYAllMH U
NPUMEHATh HW3Y4YEHHBIE TMOHATHUS B  IMPOLIECCE TMOMCKA  PEIICHHS  MaTeMaTH4eCKU
chopMyIUpOBaHHON MPOOJIEMBbl, MOAECIUPOBATH pPEajbHbIE CHUTYyal[Md Ha S3bIKE T€OMETpHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENIM C HMCHOJb30BAaHUEM T'€OMETPUUYECKHUX MOHATHUM M TEOpEM,
anmnapara ajreOpsl; peniaTh NpakTUYecKue 3a/1a4u, CBsI3aHHbIE C HAXO0XKJACHUEM I€OMETPUUECKUX
BEITUYMH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounvecTBO yacoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpakTieckne (uudpossbie)
n/n NPOrpaMMblI Bcero o0pazoBare/ibHbIE
padoThI padoThI pecypes
1 Brenenue B ctepeoMeTpuio 10
9 IIpsiMble U TIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapamienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneH)mIEyns{pHOCTb HPSIMBIX U 12
IJIOCKOCTEHN
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1
9) MHoOrorpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 9) 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

wn Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IOHATUS CTEPEOMETPUU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
[TpaBuna n3006pakeHust Ha PUCYHKaX:
M300paxeHUsl MII0OCKOCTEH, MapaljieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

ITonstus: MepeCCKaromuecs 1mI0CKOCTH,
NepeceKarommecsa npsamMasa 1 rmiI0CKOCTb
IlonsTus: NnepeceKaromumecs 1miI0CKOCTH,
MNEPECCKAOIMMUECA IpAMad U IIJIOCKOCTb

3HaKOMCTBO C MHOTOTPaHHUKAMH,
n300pakeH1e MHOTOIPaHHUKOB Ha
pPHUCYHKaxX, Ha IPOEKI[MOHHBIX YepTerKax

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

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

TToustie 00 akCMOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

IToustre 06 aKCHOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUHU U CIEACTBUS U3 HUX
ITouste 06 aKCHOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI




CTEPCOMETPHH U CIICACTBUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI 1
CTEpEOMETPUH U CIEICTBUS U3 HUX
B3anMHoe pacnosioxkeHue npsMbIX B

11 IPOCTPAHCTBE: IIEPECEKAIOIIUECS, 1
napaielibHble U CKpellUBaroLecs
psSIMBbIE
[NapannenbHOCTh IPSAMBIX U IUIOCKOCTEH B

12 MPOCTPAHCTBE: MapaslIeNbHEIC PAMBIC B 1
IIPOCTPAHCTBE; MAapAJIENBbHOCTh TPEX
OpPSMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpaHctse: [[apamienbHOCTh IPAMON U 1
IUIOCKOCTH

14 VYrael ¢ cCOHanpaBIE€HHBIMA CTOPOHAMU 1

15 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

16 Yrois Mexay NpsIMBIMHU B ITIPOCTPAHCTBE 1

17 [TapamienbHOCT IIOCKOCTEN: 1
napajesibHble TNIOCKOCTH

18 CBolicTBa napajuIeabHbIX INIOCKOCTEN 1
[Ipocreiinme npocTpaHCTBEHHbIE (PUTYPHI

19 Ha IJIOCKOCTHU: TeTpadp, KyoO, 1
napaJiesenumne]|

20 [TocTpoenwne ceueHwmit 1

21 [Toctpoenue ceuenuit 1
Kontponbnas padora mo teme "[Ipsmbie u

22 IUIOCKOCTH B IIPOCTPAHCTBE. 1
[TapayeabHOCTB NPSIMBIX U TUIOCKOCTEN"
[lepnenauKyISIpPHOCTD IPAMOMN U

23 IUIOCKOCTH: MEPIEHANKYJIISIPHBIE NPSMBIE B 1

IIPOCTPAHCTBE




[Tpsimble mapanienabHble U

24 NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

o5 [IpsimMble napaienbHbIe U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

2% ITpu3Hak NepreHIuKyJIIPHOCTH IPSIMOU U
IUIOCKOCTH

27 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH

28 Teopema o npsAMON NEpIEHANKYIAPHON
IUIOCKOCTH

29 Teopema o npsAMON NEpIEHANKYIAPHON
IUIOCKOCTH

30 Teopema o0 psIMO¥ ITEPIIEHAUKYIISIPHON
IJIOCKOCTH
[TepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 INIOCKOCTH
[TepieHIUKYIIAp M HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 INIOCKOCTH
[TepieHIUKYNIAp M HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHAE OT
IPSIMOM 10 INIOCKOCTH
[lepneniuKynsip ¥ HaKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM J10 IIJIOCKOCTH

35 Vsl B POCTPAHCTBE: yTON MEXY
IPSIMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPaHHOIO yria

37 JIByrpaHHbIN yroj, TUHEHHBINA yroi

JIBYTPaHHOT'O yIiia




38

[leprieHAMKYASIPHOCTD IJIOCKOCTEI:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

39

[leprieHANKYASIPHOCTD IIOCKOCTEM:
MPU3HAK NEPICHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

40

[leprieHAMKYASIPHOCTD IJIOCKOCTEI:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

41

Teopema o TpEX nepHeHAUKYIIpax

42

Teopema o0 TpEX nepHeHAUKYIApax

43

44

Teopema 0 TpEX nepHneHIUKYISIpax
KonTtponpsHas pabora mo Temam
"IlepneHUKYISIPHOCTD MPSAMBIX U
wiockocTe" 1 "Yribl MeXAy OpSMbIMU U
IJI0CKOCTSIMU"

45

46

ITonsTue MHOI'OI'paHHHKa, OCHOBHBIC
3JICMCHTBI MHOI'OI'PAaHHHWKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOI'OrpaHHHUKaA

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

47

48

49

[Tapannenenunesn, NpsMOYTOIbHBIN
napaJuIeIIeIUIe] U €T0 CBOWCTBA
IInpamua: N-yrojabHas NUpaMuaa, TPaHU U
OCHOBaHUE MUpPaMUJIbl; OOKOBAs U MOJIHAS
[IOBEPXHOCTB MTUPAaMU/IbI; IPABUIIbHAS U
yCeUYEHHas nupaMuIa

HpaBHHBHBIe MHOT'OTpaHHUKHA: ITIOHATUC
IMPaBUJIBHOT'O MHOT'OI'paHHUKA,; IIpaBHUJIbHAs




npu3Ma U MpaBUiIbHAS TUPAMKJIA;
MpaBUJIbHAsL TPEYroJIbHAS MUPAMUIA U
MPABWIbHBIN TeTpadip; KyO

HpC,I[CTaBJ'ICHI/IC O ITIPaBUJIbHBIX

50 MHOTOTpAaHHHUKAX: OKTadp, JOJACKA P U 1
UKOCadIp.
CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSMOH, TIIOCKOCTH.
51 DJIEMEHTH CAMMETPHUH B TUpaMuax, 1
napaieNenune1ax, MpaBUIbHBIX
MHOTOTpPaHHHUKaX
59 Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: 1
pé0pa, TuaroHanu, yribl
[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
53 MOBEPXHOCTU MPSIMON TPU3MBI, TIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMON TPU3MBI
[Tmomane 60KOBOM TOBEPXHOCTH U
54 MOBEPXHOCTH MPaBUIIbHOW MUPAMU/IBI, 1
TeopeMa O TUTOIIAIN OOKOBOM MOBEPXHOCTH
YCEUYEHHOU MUPaMUIbI
55 'I'<OHTpOJ'IBHa$I pabota o Teme 1
MHuororpaHHuku"
56 [TonsaTue 06 006BEME 1
57 O0bEM upamMuIbl 1
58 O0BEM mupamMuIbI 1
59 O0BEM TUpaMHUIBI 1
60 O0BEM TUpaMHUTBI 1
61 O0BEM npu3MBbI 1
62 O06BEM npu3MbI 1
63 O06BEM npu3MbI 1
64 KonTtposnbHast padora o Teme "O0bEMBI 1




MHOTOTPAaHHUKOB"

[ToBTOpEHHE, 0000IICHNE CUCTEMATU3AIIHS
65 3nanuil. [loctpoenue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpEHME, 0000IICHNE CUCTEMATU3AIIHS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXKIY
66 JIBYMSI TOYKaMH, OT TOYKH J0 MPSMOH, OT
TOYKH JI0 TIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TIPSIMBIMH

67 Hrorosast kKoHTpoIbHAs paboTa

[ToBTOpenue, 06001IEHNE CUCTEMATH3ALIHS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY

68 CKPEIIMBAIOIIUMHUCS IIPSIMBIMU, MEKITY
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJI0B MEXKIY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET



