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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «l'eomerpusi» 6a30BOro ypoBHs AJsi 00y4arouxcs
10 —11 kmaccoB pa3pabortana Ha ocHOBe deneparbHOTO TOCYAapCTBEHHOIO 00pa30BaTEIBHOTO
CTaHaapTa cpeaHero oodiiero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEeOOBaHMHIA,
OPeIbABISIEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30BaHMUS.
Peanuzamuss  mporpamMmbl  oOecrieuMBaeT — OBJIAJEHUE  KIIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOLIEKYJIbTYPHOTI'0, INYHOCTHOTO U [TO3HABATEJILHOTO Pa3BUTHS JIMYHOCTH 00YUYarOIINXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANPEAMETHBIX W IPEIMETHBIX PE3yJIbTaTOB
00yuyeHHsI TeOMETPUH B HANpaBICHUU JIMYHOCTHOTO PA3BUTHUA oOyuaromuxcs, GOpMHpPOBAHUS
(YHKIMOHATIHHONH MaTeMaTW4ecKOH TPAMOTHOCTH, HW3yYEHHs IPYTUX YYEOHBIX IUCLIUIUIVH.
Pa3zButne y oOydaroumuxcsi HpaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH U IPOUCXOKIACHUU
TreOMETPUYECKUX aOCTpaKUMi, COOTHOIIEHHH PEAIbHOTO M MICATBHOTO, XapaKTepe OTPAKCHHS
MaTeMaTHYeCKOM HayKOH SIBIEHHH U MPOLIECCOB pPealbHOr0 MUpPA, MECTE FEOMETPUH B CUCTEME
HAyK MU pOJIK MaTeMaTU4YECKOr0 MOJEIMPOBAHUS B HAYYHOM IIO3HAHMM M B IIPAKTHKE
crocoOCTByeT (OPMHUPOBAHHUIO HAYyYHOTO MHPOBO33PEHMS YYAIMXCS, a TaKKe KayecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpust sBisieTcsl OAHMM K3 0a30BBIX IPEIMETOB Ha YpPOBHE CPEIHEro oO0ILero
o0pa3oBaHMs, TaKk Kak 00ECHEeYrMBAET BO3MOYKHOCTb M3YYEHMsI KaK IUCLMIUIUH €CTECTBEHHO-
Hay4HOUW HaIlpaBJIECHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOpMUpYyEMOe MpHU H3YyYECHHHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKU JIOTMUECKUX YTBEPKJIEHUH B XOJ€ PpELICHUS
reOMETPUYECKUX 3a/lady, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS MPU PEIICHWH 33Jad €CTeCTBEHHO-HAY4YHOIO IMKJIA, B YaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue OpHUEeHTUPOBAThCA B IPOCTPAHCTBE MIPaeT CYILIECTBEHHYIO pOJIb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCIIOBHE €r0 COLMAIBHOrO OBITHSA, (opMa OTPAKEHUS OKPYKAIOIIEro MHpa,
yCIOBHE YCHEIIHOTO TO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAMHSIET pa3Hble BUbI YUEOHON U TPYAOBOMH
NeSITebHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAadyeCTB, MOATOMY aKTyajbHa
3agaya GopMHpOBaHUS Yy OOYHAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIIEHUS KaK Pa3HOBUIHOCTHU
00pa3HOr0 MBIIUIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K IPAaKTHYECKOH
JESTEIbHOCTH 110 MHOTHM HaIlpaBJICHUSIM.

Llenb ocBOEHMsI MporpaMMbl yueOHOTo Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE 00y4eHUs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 0OecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
neicTBUi, crienn(UUHBIX TEOMETPUHN, BOZMOKHOCTH YCIIEITHOTO MPOI0JKEHUST 00pa30BaHUs 1O
CHELUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T€OMETPUH.

[IporpaMmma mo reoMeTrpur Ha ©0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4arouuxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHUII Ha YpPOBHE OCHOBHOI'O
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOWTH
o0miye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PUKON TeOMETPUM U HEOOXOIUMBIE IS
’KM3HHU B COBPEMEHHOM 0011ecTBe. KpoMe 3T0ro, OHM MMEIOT BO3MOXKHOCTh U3YyUUTh F€OMETPHUIO



6onee ri1yO0Ko, eciii B JaJIbHEHIIEM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKHUX 3HAHUAX B
po(hecCHOHATTLHOM e TSIILHOCTH.

JlocTrkeHe el OCBOEHUS NPOrpaMMbl 00€CIIeYNBACTCS PELICHUEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTprun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBJISIFOTCSL:

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

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TeJlaX BpPALICHUS Kak o
BaXHEHMIINX MaTeMaTUYECKUX MOJIENSIX, TO3BOJISIOUIMX OMMUCHIBATh U U3y4aTh pa3HbIe
SBJICHUS OKPY>KaIOLIETr0 MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaTb Ha 4YEPTEXaxX, MOAEIAX U B PEaJbHOM MHUpE
MHOTOTPaHHUKU U TeJla BpallCHMUS,;

e OBJAQJCHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPaHCTBEHHBIX (pUryp;

e (opMuUpOBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMHU MOHSATUAMU O MHOTOIPaHHUKAX U
TeNax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHUE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aiad; (pOpPMHUpPOBAHUE yMEHUS
IOPOBOJIUTH  HECIIOKHBIE  JIOKAa3aTelbHbIE  pAacCy)KJCHMs B  XOJA€  pelICHUs
CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C IPAKTUUECKUM COACpPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKMX CIHOCOOHOCTEM  oOydarommumxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBaHue (PYHKIMOHAIBHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU: YMEHHE
pacrio3HaBaTh POSBJICHUS T€OMETPUUECKUX TOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTyalMsIX U IMPU H3YYEHUU IPYTUX YUEOHBIX MPEIMETOB,
NPOSIBIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OpMYyIMpOBaTh HX Ha S3bIKE
FeOMETpUM U  CO3[aBaTh TIE€OMETPHUYECKHE MOJIEIH, MPHUMEHATh OCBOEHHBIN
FEOMETPUUYECKUN ammapar Uil pEIIeHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
MHTEPIPETUPOBATH U OLICHUBATh [TOJIyYEHHbIE PE3YJIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOYEHUE B KypC CTEPEOMETPUHU

B Hayaje ero M3ydyeHus 3ajad, pelIaeéMblX Ha YypOBHE WHTYUTHUBHOIO [IO3HAaHUA, U
ornpeneN€HHbIM 00pa3oM OpraHU30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHMPYET IPOTEKAHUE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3yUEHHUIO IIPEAMETA.

[Ipenmourenue OTHAETCS HArJAJHO-KOHCTPYKTHUBHOMY METOAY OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JesSTeNIbHOCTH. Pa3BuUTHE MpOCTPaHCTBEHHBIX IMPEACTABICHUM y ydwamuxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET PELICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTIOPOi Ha HAIJISITHOCTh, @ OTIEPHUPOBAHNE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJISHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNS.

OcHoBHBIE coaepxaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 Kkiaccax:
«MHororpanHukny», «IIpsiMble U MIOCKOCTH B MpoCTpaHCTBe», «Tena BpameHus», «Bektopsl u
KOOpJMHATHI B IPOCTPAHCTBEY». POPMUPOBAHNE JTOTHUECKUX YMEHUH paCIPEeIAeTCsl HE TOJIbKO
[0 COJAEp)KaTeNIbHBIM JIMHHUSM, HO W MO TrojaM oOyueHHs Ha YpPOBHE CpeIHEero oOIIero
o0OpazoBaHwUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOEHUS
paboueii mporpaMMbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3om,
4yTOObl  OBJAJCHHE T'€OMETPUYECKUMH  TOHATHSMM W HABBIKAMU  OCYILECTBIISIOCH
IIOCJIEI0BATEIBHO U IOCTYNATENbHO, C COONIIOJICHHMEM INPUHIMIA [PEEMCTBEHHOCTH, UYTOOBI



HOBBIE 3HAHUS BKJIIOYATIUCH B OOLIYI0 CHCTEMY T€OMETPUYECKUX MPEACTAaBICHUI 00yJaroumxcs,
pacmupsis u yriyomsist e€, 00pa3yst IpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoauTCs 2 Yyaca B Heaemnto B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCero 3a JBa roga ooydenwus - 102 yueOHBIX vaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TpocTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anMHOe pacnoiokeHue NpsIMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJlIeIbHbIE U
CKpelmBampomuecss npsaMsle. llapamnenbHOCTh MNPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MMAPAUIETBHOCTh TPEX NPSIMBIX; MNApaUIEIbHOCTh
IpPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YIOJI MEXKIy NpPSIMBIMU B
npoctpaHcTBe.  [lapamnenbHOCTh  IUIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimume npocTpancTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, apaJijieNienumnea; IoCTPOCHHE CEYCHHIA.

IlepneHquKyIIpHOCTH IPSAMOM M IUIOCKOCTH: IEPHEHIMKYJSIPHBIE IpsIMBIE B
MPOCTPAHCTBE, NpsIMble MapajuieJbHbIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTA HOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISPHOU
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJd MEXKIAY IPSIMOM M INIOCKOCTBIO; ABYTPAHHBIM yTrol,
JUMHEUHBIN Yrojl ABYrpaHHOro yria. llepneHaukyiisp M HakJIOHHBIE: PACCTOSHHE OT TOYKHU JO
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHAuMKyISIPHOCTD TUIOCKOCTEN: MPU3HAK NMEPIEHIUKYIIPHOCTH ABYX IUI0cKocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHOTOrpaHHUKH

IloHsiTHE MHOIOrpaHHUKA, OCHOBHBIC JJIEMEHTBl MHOTIOIDAHHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKa MHOTOrpaHHuKa. IIpusma: N-yrospHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayienenunesn, NpsAMOYTOIbHBIN MapajulelenuIe] U ero csoicrea. Ilupamuaa: n-yromapHas
nUpaMujia, TPaHU M OCHOBAaHUE NUPaMUJbl; OOKOBask M TMOJHAS MOBEPXHOCTh MNHPAMUIbL;
npaBUjbHAasl W YCEU€HHas MHUpaMUja. OJIEMEHThl MpuU3Mbl W nOupamuiabl. [IpaBuiibHBIE
MHOTOI'PAHHUKHU: TIOHSATHE IPAaBUIBHOTO MHOIOIPAHHUKA; MPABWIbHAS IPU3Ma W IpaBUIIbHAsS
NUpaMKJIa; MpaBUJIbHAs TPEeyrojbHas MUpaMKaa U MPaBUIbHBIN TeTpasap; kKyO. IIpencraBnenue
O TMpaBWIbHBIX MHOTOTPaHHMKAX: OKTajyap, JoJeKa’aAp M ukocadap. CedyeHus HOpu3Mbl U
MUpPaMUIBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napauieiaenuneaax, NpaBuibHbIX MHOIOTPAaHHUKAX.

Brruncienue 31eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaronanu, yriel. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TpsMO mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIBHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€HHOW mnupamuisl. [loHstHe 00 0OBEMe.
O0bEM upamMuIbl, MIPU3IMBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BbEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpanieHus

[{wimHapuyeckass MOBEPXHOCTb, 00pa3yrollue IMIMHAPUYECKOM MOBEPXHOCTH, OCh
HWIMHpUYEcKol moBepxHocTu. Lummuap: ocHoBaHUs M OOKOBasi IOBEPXHOCTh, 0Opa3ytomias u
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.



Konnueckass MoBepXHOCTb, 0Opa3yloliMe KOHHYECKOH IOBEPXHOCTH, OChb M BEpIIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepUIMHA, 00pa3ymoomas W OCh; IJIONIAIb
OOKOBOW M NOJHON MOBEPXHOCTH. YCEU€HHbIN KOHYyC: 00pa3yrollue M BbICOTA; OCHOBAaHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: ueHtp, paaumyc, AMaMeTp; IJIOIIAJb I[OBEPXHOCTH cdepbl. BianmHoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka IMHApa U KOHYyca.

KomOuHanuu Tten BpalieHWs U MHOTOTPaHHMKOB. MHOIOTpaHHHK, ONHCAHHBIA OKOJIO
cdepsl; chepa, BOMCaHHAs B MHOTOTPAHHUK, WJIU TEJIO BPAIIEHUS.

[Tonsitne 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
IpSAMOYTOJIBHOTO Napajienenunena u ciaeactsus u3 Heé. O0bEM LmmMHApa, KoHyca. O0bEM
nrapa ¥ riomasib cepsl.

[TonoGHuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IIOAAIMU IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceuennss uMAMHIpa (MApalieIbHO U MEPHEeHAMKYJSPHO OCH), CEYeHHMs KOHyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILIUHY ), CEUECHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty U B mpocTpancTBe. ClI0)KEHHE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. IlpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMH.
[TpsmoyronbHas cucteMa KoopAuHAT B mpocTpaHcTBe. Koopaunatel Bekropa. Ilpocreiimme
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalspHOE NpPOU3BEICHHE BEKTOPOB.
Bbruuciienue yrioB Mexay HpsSMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
pelIeHUH TEOMETPUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JluyHOCTHBIE PE3yNbTaTHl OCBOCHHUSI IPOrpaMMbl ydeOHOro mpeamera «MaTtemaTuka»
XapaKTepU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromierocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOrO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMAaTHYEeCKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBIEHUH, MpOIEeAyp TIpakJaHCKOTO oOliecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAIHHBIMH WHCTHTYTaMH B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHHEM.

IlaTpuoTHyeckoe BocIMTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON TPaXKIAHCKOM MICHTHYHOCTH, YBOKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHUHCKMX MaTeMaTUKOB M POCCUKMCKONW MaTeMaTU4YeCKOW MIKOJbI, K HCIOJIB30BAHUIO ITHUX
JTOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoja; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKH M JIEATEIBHOCTHIO YUYEHOT0; OCO3HAHMEM JIMYHOTO BKIaJa B MOCTPOCHUE
YCTOWYIMBOTO Oy TIyIIEro.

JcTeTH4YeCKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOUIEHWEM K MUY, BKIIOYas JCTETHKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pPaCCyk ACHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM acTIeKTaM pa3IuYHbIX BUIOB MCKYCCTBA.

Du3uyecKoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHUSI TPUMEHSATH MaTeMaTHYeCKHWE 3HAaHUA B MHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETyJsIpHAs (Qu3nuecKas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MIPU 3aHATUAX CIIOPTUBHO-03A0POBHUTEIHHOU
JeSATeTbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K Pa3IMUHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUITIOKEHUSIMH,
YMEHHEM COBEpIIIATh OCO3HAHHBIN BHIOOp Oymyiei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKOMy OOpa3OBaHUIO U
caM0OOpa30BaHMI0 HAa TPOTSHKEHWU BCEH JKU3HHU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B
PEILICHUHU PAKTUYECKUX 3a]]a4 MaTeMaTHYeCKON HapaBIeHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHE TPUPOJHONW W COIMAIBHOW Cpeabl, OCO3HAHUEM
I00ANBFHOTO — XapakTepa JOKOJOTHYECKUX MpoOJieM; OpUEHTaled Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU JIJIST PEHICHUs 3a/1ad B 00JACTH OKPY’KAIOIICH Cpebl, TIIaHUPOBAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHUA:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW M OOIIECTBEHHOMN MPAKTHKU, TOHUMaHUEM MaTEMaTHYECKON HAyKH Kak cQepbl
YeJIOBEUECKOU JIEATETbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIs Pa3BUTHS LUBUIM3AINY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH U MaTeMaTU4ecKOM KyJIbTYpOW KaK CpPEACTBOM IO3HAHUS



MHpa; TOTOBHOCTBIO OCYHICCTBJIIATH IIPOCKTHYIO W  HUCCICAOBATCILBCKYIO JOCATCIBbHOCTDH
WHIUBUIYAJIBHO U B I'PYIIIIC.

METANPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaTbl OCBOSHUS IPOrpaMMbl yueOHOTo npeamera «MaTemarukay
XapaKTepU3yIOTCSl ~ OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANILHLIMU ~ KOMMYHUKAMUBHBIMU — OCliCMBUAMY, — YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YyUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaowe20 Mupd;
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

ba3soBble Jlornyeckue a1ecTBUA:

® BBIBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIHUPOBATH OMpEIENICHUs TMOHATUM;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KIACCU(PHUKAIIMKA, OCHOBAHMS JJIsi 0000IIeHUs
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATU3a;

® BOCIPHHHMATbH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

® BBIIBIIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTHBOPEUHS B (haKTax,
JNAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; IpEAjiaratb KPUTEPHH [JS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

e JieNlaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTHMKHU, JACIYKTUBHBIX M MHIYKTUBHBIX
YMO3aKIIOYeHHH, YMO3aKIIIOUEHUH 110 aHAIOTHH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMBbIe
U OT TIPOTHBHOTO), BBICTpAWBATh AaAPryMEHTAlUI0, WPHUBOJAUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

e BBIOMpaTh CHocoO pemieHuss y4eOHOU 3aaauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YUETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX
KPUTEPHEB).

ba3zoBble uccienoBarejbckne 1eHCTBUA:

® CNOJNIB30BaThb  BONPOCHI  KAaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUS;
(dbopMyIIHpOBaTh BOMPOCHI, PUKCUPYIOLIUE MPOTUBOpPEUNE, MPoOIeMy, yCTaHaBIUBaTh
UCKOMOE U JaHHOe, (OpPMHUPOBATH THUIOTE3y, APTyMEHTUPOBATh CBOIO IO3ULHUIO,
MHEHUE;

® [IPOBOJUTH CaMOCTOSITEIIbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIIEI0OBaHUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCcKOro OOBEeKTa, SBJIEHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSMH, IPOLIECCAMU;

® CaMOCTOATENHHO (OpMyJIHMpOBaThH OOOOIIEHUS W BBIBOJALI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAOJIOJICHNS, UCCIIEAOBAaHM, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIIIECHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBHIABUTATh MPEINTOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

® BBIABIATH JeDUIUTH MHPOPMAIIUH, TAHHBIX, HEOOXOIUMBIX JIJII OTBETAa HAa BOMPOC U
JUTSL pellieHus 3a/1a4u;

e BpIOMpaTh WHGOPMALMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, aHAJIM3UPOBATH,
CHCTEMAaTHU3UPOBATh U HWHTEPIPETHUPOBATh MH(GOPMAIMIO PA3IMYHBIX BUAOB U (PopMm
MPEICTABIICHHUS;



2)

CTPYKTYpHUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pasiM4HbIX (opmax,
WILTIOCTPUPOBATH IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

Yhusepcanvuvie KoMMyHuKamuenwie oeticmsus, obecneuusarom c@hopmupo8anHoCmy

COYUANBHBIX HABLIKOS 00YUAIOWUXCHL.
Oomenune:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKJIECHHUS B COOTBETCTBUU C YCJIOBUSMH U LEISIMU
oOlIeHus; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHsS] B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4i, KOMMEHTHUPOBATh
MIOJIyYEHHBIN pe3ysbTaT;

B X0Jie 00CY/IeHHU 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CY>KIaeMON TEMBbI, IPOOIEMBI,
pemaeMoil  3ahaud, BbICKA3blBaTb MJEH, HALCJICHHbIE Ha IIOUCK pPELICHUs;
CONOCTABIIAITH CBOM CYXKJIEHHMS C CYXICHMSAMH JPYTMX YYaCTHHUKOB JHAJIOra,
00Hapy’KMBaTh PA3IMUME U CXOJCTBO MO3UIHNI; B KOPPEKTHOH opme PopMyInpoBaTh
pa3HOIJIACHS], CBOU BO3PAKEHNUS,

MIPEACTABIIATh PE3YJIbTATHI PELICHUS 3aa4M, SKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA;
CaMOCTOSITENIFHO BBIOMPATh (pOpMaT BBICTYIUIEHUS C Y4E€TOM 3a7ad Mpe3eHTAUUud U
0COOCHHOCTEH ayJUTOPHH.

CoTpyaHn4ecTBO:

MOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIBHOW pabOTHI
OpU pelleHWH Y4YeOHBIX 3a]ad; MNPUHUMATh [Eeldb COBMECTHOW JEsITeNbHOCTH,
IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOW paboOThI, pachpeneNsaTb BHABI PadoT,
JIOTOBApUBAThCA, OOCYXJaTh IMpoLecC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JTIOACH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUSI, 0OMEH MHEHUN, «MO3TOBBIC
HMITYPMBD)» W WHBIE); BBHIMNOJIHATH CBOIO 4YacTh pabOThl U KOOPAMHHPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OLICHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHUPOBAHHBIM YUaCTHUKAMU B3aMMOJCHCTBHSL.

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

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIIOCO0 pelIeHus ¢ y4éToM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIeHUH ¢ y4ETOM HOBOW HH(POPMALIUH.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEPIIAEMbBIX
JEeMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pE3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjibTaTa pElIeHUs MaTeMaTHuecKOi
3a]a4uu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a]1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAMJIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBHUE pe3yJlbTaTa LEIM W YCJIOBUSAM, OOBSACHATH NPHUUYUHBI
JOCTHKEHHUS WJIM HEIOCTHXKEHUS pPe3yJIbTaTOB MAESTeIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC



OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TpuMeHSITh aKCUOMBI CTEPEOMETPHH U CIICJCTBHS M3 HUX TPU PEIICHHHA T€OMETPUICCKUX
3a1ad.

OnepupoBaTh TMOHATHSIMHU: TAPaUICIBHOCTh W IMEPICHIUKYJSPHOCTh TPSIMBIX U
IJIOCKOCTEM.

KnaccugunupoBarh B3auMHOE pacloIOKEHHUE TPSMBIX H TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA yroj, TpaHW JABYTPAHHOTO Yyria, pedpo
JIBYI'PAHHOIO yIJIa; JUHEHHBIN YroJl JBYIPaHHOIO yTIila; IpalyCHas Mepa JABYTPaHHOIO yIJia.

OnepupoBaTh MOHITUSIMHU: MHOTOTPAaHHUK, BBIMYKJIBIH M HEBBITYKJIBI MHOTOTPaHHUK,
9JICMCHTBI MHOI'OI'PAaHHUKA, HpaBI/IHBHBIf/’I MHOTI'OT'paHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (ITMPaMUA; MPHU3Ma, MPSIMOYTOIbHBIN
napajuieNienunes, Kyo).

KnaccupunupoBarh MHOTOTPaHHUKH, BBIOMpas OCHOBaHUs Ui KiaccuuKanuu
(BBIHYKJ'IBIe U HCBBIIIYKJIBIC MHOTOTpaHHHMKH, IIPAaBUJIbHBIC MHOTOTPAaHHUKH; IIPSIMBIC U
HAKJIOHHBIE PU3MBI, TAPAJUICIICTIUTIC/IbI ).

OHepI/IpOBaTI) IMOHATHUAMU: CCKYylIad IMJIOCKOCTb, CCHCHHUC MHOT'OI'PAHHUKOB.

OOBSACHATH MPUHIIUIIBI TIOCTPOCHUS CEUCHHIA, UCTIONIb3YSl METOJI CJICIIOB.

CTpOI/ITB CCUCHUA MHOTI'OTPpaHHHKOB MCTOAOM CJICAOB, BBLINIOJIHATH (BBIHOCHBIC) IIJIOCKUE
YEePTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y.

Pemratn 3aga4u Ha HaxXOXJIACHUC TICOMCTPHYCCKUX BCIIHMYHMH II0 06pa311aM 150) 050
QITOPUTMaM, TPUMEHSS HM3BECTHBIC AHAIMTHYECKUE METOJbl TPU PEHICHUU CTaHIapTHBIX
MAaTEMATUYCCKUX 3aa4 Ha BBIYHUCIICHUC paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH OO0
IPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKIy CKPEIIUBAIOIIIMMUCS TPSMBIMHU.

Pemratn 3a4a4u Ha HaxO0XJICHUEC TCOMCTPHUYCCKUX BCIWYHMH 10 06pa311aM 01040
QITOPUTMaM, TPUMEHsSS HM3BECTHBIC AHAIMTHYECKUE METOJbI TPU PEHICHUU CTaHJIapTHBIX
MAaTCMAaTUYCCKUX 3aJa4 Ha BBIYUCIICHHUE YTJIOB MCKAY CKPCIIHMBAIOIIUMHUCA IMPAMBIMU, MCKIAY
IPSIMO U TTOCKOCTBIO0, MEXKTY TIOCKOCTSMHU, IBYTPAHHBIX YTJIOB.

Beruucasate 00bEMBI U TIJIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPAMU/IA) C
OpUMEHEHHEeM (OpPMYJI; BBIYHMCISATH COOTHOINCHHUS MEXIy IUIOIAASMU TOBEPXHOCTEH,
00BbEMaMH TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHSATHSIMHU: CHMMETPHS B MPOCTPAHCTBE; IIEHTP, OChb M IUIOCKOCTh
CUMMETPUU; LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpHI.

W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX PUTYypax, MPEACTABIEHHYIO Ha YepTexaxX U pUCYHKaX.

[MpumensaTh reomeTpuueckue (akTbl Ui  PENICHUS CTEPEOMETPUYECKUX — 3ajad,
NPEIOIarafoliX HECKOJIBKO I1aroB PEIICHHUS, €CM YCJIOBUS NPUMEHCHHS 3a/JaHbl B SIBHOM
dopme.

[IpuMeHATs mpocTellne MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[IpuBoauTE mpPUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEH B TMPHUPONE M KHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTUKE: aHAJIU3UPOBATh PEATBHBIE CUTyallud M
OPUMEHSATh ~ HM3YYCHHBIC TOHATHUS B  MPOIECCe IMOHMCKA  PEIICHUS  MaTeMaTHUYECKU
chopMyIHpPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh peajbHbIE CHUTYallMd Ha SI3BIKE TEOMETPHUH,
UCCIIEIOBATh MOCTPOCHHBIC MOJICNIM C HCIOJIb30BAHUEM T€OMETPUYCCKUX TOHATHH U TEOpEM,
armapara anre6p1;1; peiaThb MPAKTUYCCKUEC 3aa4u, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUUCCKHUX
BCJIMYMH.

11 KUIIACC



OnepupoBatb MOHSITUAMU: LWIMHpUYECKast IOBEPXHOCTb, oOpa3yromiue
LWIMHAPUYECKON TOBEPXHOCTHU; LIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrole KOHNIeCKOH
MOBEPXHOCTH, KOHYC; chepruiecKas HOBEPXHOCTb.

PacnozHaBaTh Tena BpaueHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTyYSHHSI TEJI 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.

Bbruuciate 00bEMBI U IUIOIAAM IOBEPXHOCTEH Ten BpallleHHUs, FEOMETPUUECKUX Tesl C
npUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHSATUAMHU: MHOIOIPaHHMK, BIIMCAHHBIM B cepy M ONMCAHHBIA OKOJIO
cdepsr; chepa, BIHCaHHAs] B MHOTOTPAHHUK HJIM TEJIO BpPAIICHUS.

BbIUuCIIATE COOTHOLICHUS MEXIY IUIOMAASMU IOBEPXHOCTEH M 00bEMaMH IMOJ0OHBIX
TelL

N300paxkaTh n3ydaemble (QUIypbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPALICHUSI.

W3BnekaTb, UHTEPIPETUPOBATh M MPE0OPa30BbIBATE UH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTEeKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BhInoniHATE A€WCTBUS CIOXKEHHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKEHHUSI BEKTOpA
Ha YHUCII0, OOBSICHAThH, KAKUMH CBOMCTBaMU OHH 00J1a/1a10T.

[IpuMeHATh paBUIIO NapauIeICINAIIEIA.

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

Haxoauts cymMmmy BEKTOpOB M IPOM3BEIEHUE BEKTOpA HA YMCIIO, YTOJI MEXYy BEKTOpamH,
CKaJISIPHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHUs CTEPEOMETPHUYECKUX  3ajad,
MPEJIOoJIaratoliuX HECKOJBbKO IIaroB PEUICHMs, €CIU YCIOBUS NPUMEHEHHS 3aJlaHbl B SIBHOU
dopme.

Pemats npocreiiniye reoMmeTpuyeckre 3aaun Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOJa.

Pemate 3amauM Ha J0Ka3aTeNbCTBO MaTEMaTHUYECKMX OTHOIIEHMH W HaxOXICHHE
TreOMETPUYECKUX BEJIMYMH MO 00pas3laM MM aJIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
pEIIeHNH CTaHIaPTHBIX MaTEMaTHUECKHX 3aj1ay.

[TpuMeHATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA M JIIEKTPOHHO-KOMMYHMKAI[MOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1a4.

ITpuBoauTe, NpHUMEpPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE M KU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHATh TOJTy4YEHHBIE 3HAHWS HA IMPAaKTHKE: aHAJIM3UPOBATh pealibHble CUTYalluH MU
NPUMEHSTh M3y4YEHHbIE TOHATHS B  Ipollecce€ IMOMCKAa  pPEIIeHHs  MaTeMaTU4YecKu
chopMyIMpPOBaHHOW NPOOIEMbI, MOAETUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENTU C HCIOJB30BAaHHUEM T'€OMETPUYECKUX TOHATUH U TEOpeM,
anmapara anreOpbl; perarh NPakKTUYeCKUe 3aJjauu, CBI3aHHbBIE C HAX0XKICHHUEM IT'€OMETPHUECKUX
BEJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KosmuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM IPOrPaMMBbl

n/n Bcero KonTtpoabsHbie padoTsl
1 Brenenue B ctepeoMeTputo 10
5 [IpsiMble 1 TIOCKOCTH B IpocTpaHcTBe. [lapaniensHocTh 12 1

MPSIMBIX U IJIOCKOCTEMN

3 [leprneHIUKYISAPHOCTD MPSMBIX U MIIOCKOCTEN 12 1
4 VYrubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMS, pACCTOSTHUSA U YTIIbI 1

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6

11 KJIACC
Ne i/m HanmeHnoBaHMe pa3jeioB  TeM NPOrpaMMbl Romriecrso wacos
Bcero KonTtpoabsHbie padoTsI
1 BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
2 Tena Bpamenus 12 1
3 OO0BEMBI TEN 5
4 HOBTOPGHHG, 0000111eHHEe, CHCTEMATH3AIIUS 7 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
JlaTa
KoandecTBo yacoB U3YYeHU s
Ne Tema ypoka
n/n
Beero KoHnTpoJbHbIe
padoThI
Brenenue B ctepeomerputo. OCHOBHBIC TTOHSTUSI CTEPEOMETPUU: TOUKA, IpsiMas,
1 IJIOCKOCTh, MPOCTPaHCTBO. [IpaBuia n3o0paxkeHus Ha pUCyHKaX: U300paskeHus 1
IIJIOCKOCTEH, MapajuIeIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [TonsiTve 06 aKCMOMATUYECKOM IMIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI 1
CTEPEOMETPHUH U CIEACTBUS U3 HUX
3 [TonsiTHe 06 aKCHOMATHUYECKOM ITOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI 1
CTEPEOMETPHUHU U CIICJICTBUSA U3 HUX
4 [TonsiTre 06 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI 1
CTEPEOMETPHUU U CIEACTBUS U3 HUX
5 [TonsiTve 06 aKCMOMATUYECKOM TTOCTPOCHUH CTEPEOMETPHH: aKCHOMBI 1
CTEPEOMETPHUU U CIEACTBUS U3 HUX
6 B3anmHoe pacnionokeHue npsMbIX B TPOCTPAHCTBE: MEPECEKAIOIINECH, 1
napajuieJIbHbIE U CKPEIIUBAIOLINECS TPSMBbIE
7 [TapannensHbIE TPSIMBIE B IPOCTPAHCTRBE. 1
8 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: NapaljIeIbHbIE MPSAMbIE 1
B MMPOCTPAHCTBE; MAPAJIICIIBHOCTD TPEX MPSIMBIX
9 Bregnenue B ctepeomerputo. [loHaTHs: nepecekaronmecs miIoCKOCTH, 1
MepeceKaronIrecs npsimasi U II0CKOCThb
10 [TapannenbHOCTh MIIOCKOCTEN: MapauiebHbIE IIOCKOCTH
11 CBoiicTBa napajyieNbHBIX IIOCKOCTEH 1




12 VYIUIBI ¢ COHANPABIECHHBIMU CTOPOHAMU 1

13 VYros Mexy NpSMbIMU B IPOCTPAHCTBE

14 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

15 [TapamienpsHOCT IPSIMBIX U IVIOCKOCTEH B POCTpaHcTBe: 1lapannensHocTh 1
IPSIMOI U TUIOCKOCTH

16 HauanbHble cBefieHUs 0 mapaiesiorpaMme, Kyoe U TeTpasip, X pa3BEPTKU U 1
Mmojenn. CeueHus MHOTOTPaHHUKOB

17 Tetpasap. [apamnenenumne. 1

18 [TocTpoeHue ceueHui. 1

19 [TocTpoenue ceueHmit 1

20 [TocTpoenue ceueHuii 1

21 KonTponbnas padota no teme "IIpsiMble U IIIOCKOCTH B IIPOCTPAHCTBE. 1
[TapanienbHOCTh TPSIMBIX U MIIOCKOCTEH"

29 [eprieHAUKYIAPHOCTH MPSIMOM | IIOCKOCTH: TIEPIICHIUKYJIISIPHBIE TIPSIMbIC B 1
MIPOCTPAHCTBE

23 [IpsiMble mapanienbHble U MePHeHIUKYIISIPHbIE K IIIOCKOCTH 1

24 [IpsiMble mapasieNnbHbIE U TEPICHIUKYIISIPHBIE K TUIOCKOCTH 1

25 [Tpu3HaK neprneHAUKyYISIPHOCTH MPSIMOMN M IIIOCKOCTH 1

26 [Ipu3Hak neprneHuKyISIpHOCTH MPSIMON U TIOCKOCTH 1

27 Teopema o npsAMON NepNEHANKYIIIPHON TNIOCKOCTH 1

28 Teopema o mpsMoOii IEPIICHIUKYISIPHOH MIIOCKOCTH 1

29 PaccrosHue OT TOUKH A0 IIIOCKOCTH. 1

30 [leprieHAMKYIISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE 1
OT IPSMOM JI0 TIIOCKOCTH

31 Teopema o TpEX MepreHIUKYIApax 1

32 TeopeMa 0 TpEX NEpPHEHAUKYIIAPAX




33 Teopema o Tpéx mepneHAUKYIsIpax 1

34 VYTIibl B IPOCTPAHCTBE: YIOJd MEXKIY MPSIMOU U TUIOCKOCThIO 1

35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOU U TIIOCKOCTHIO 1

36 JIByrpaHHBIN yroJI, TMHEHHBIN YroJl JBYIPaHHOIO yria 1

37 JIByTpaHHBIN yroJi, TUHEHHBIN YroJl ABYTPAHHOTO yria 1

38 [lepneHIUKYISPHOCTD MJIOCKOCTEN: MPU3HAK NEPIEHANKYIISPHOCTH JIBYX 1
IIJIOCKOCTEN

39 [lepnieH UKy ISPHOCTD MIOCKOCTEH: MPU3HAK MEPIEHANKYISIPHOCTH JIBYX 1
IJI0CKOCTEN

40 [IpsiMoyTONBHBIN MapasuieenuIe]

41 [IpssMoyronbHBIN apasuieIenuie]l.

42 KonTponbnas padora no tTemam "lleprnieHIuKynsipHOCTD MPSAMBIX U IJIOCKOCTER" 1 1
"V sl MeXay NPsSMbIMU U IJIOCKOCTSIMU"

43 Pabora Hag ommbOkamu 1o Teme "llepneHIuKyIIpHOCTD MPSIMBIX U IIOCKOCTEH" 1

44 [ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE U 1
HEBBIMYKJIbIe MHOTOTPaHHUKH; pa3BEPTKAa MHOTOTPaHHUKA

45 [Ipu3ma: N-yrosbHas npu3Ma; TpaHd U OCHOBAHMSI IPU3MBI; IpsIMasi U HaKJIOHHAs 1
MIPU3MBbI; OOKOBasI U MOJIHASL TOBEPXHOCTh MPU3MBbI
[IpaBuibHBIE MHOTOTPAHHUKH: TIOHSTHE MPABUIBHOTO MHOTOTPAaHHHKA;

46 MpaBWIbHAS MTPU3Ma U NpaBUIIbHASI TUPAMU/IA; IPaBUIIbHAS TPEYTroabHas 1
NMpaMK/ia ¥ MpaBUIIbHBINA TETPadAp; KyO

47 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSAMON PU3MBI, 1
UIOIIAb OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBI

48 Pemenue 3agau Ha temy: «lIpuzmay 1

49 [Mupamuna: N-yronpHasi mupamMuaa, TpaHu U OCHOBaHI/{C MUPaMHJIBI; OOKOBAs U 1
I0JIHAs TOBEPXHOCTh MUPAaMU/IbL; TPaBIIIbHAS U yCeUEHHAS TUpaMU/Ia

50 VYceuennas nupamua. 1




o1 [IpaBunbHas nupamua. Y ceueHHas nupamuaa. Pemenue 3aaau. 1
59 [Tnomaas 60K0BOM MOBEPXHOCTH M MOBEPXHOCTH MTPABHIIBHON MUpPaMUBbI, 1
TeopeMa o IO OOKOBOM MOBEPXHOCTH YCEYEHHON MUPAMUIBI
CumMMeTpHsi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEILHO TOUKH, IPSIMOI,
53 IJIOCKOCTHU. DJIEMEHThl CHMMETPUH B IMUPaMUIax, apajjiesenuneaax, 1
MIPaBIWJIbHBIX MHOTOIPAaHHUKAX
o4 Brraucienue 31eMeHTOB MHOTOTPaHHHUKOB: pEOPa, AMaroHalu, yIiibl 1
55 KontposbHas padota o teme "MHoOrorpaHHUKH" 1
56 O0BEM nupamMuIbI 1
57 [Tonstre 06 06béMe. OOBeM MPAMOYTOJILHOTO Hapalieenumne/a. 1
58 O0BEM TUpaMuIBI 1
59 O0BEM nupamMuIbI 1
60 O0BEM TUpaMuIBI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM npu3MbI 1
63 O0BEM pU3MBI 1
64 KonrtponsHas padora no reme "O6bEMBI MHOIOI'paHHUKOB" 1
65 [ToBTOpenue, 0600IIeHNEe cucTeMaTu3aius 3Hanuid. [loctpoeHue ceueHuit B 1
MHOTOTpaHHHKE
IToBTOpenue, 0000IIeHNE cUCcTeMaTU3alUs 3HaHUN. Brrancienne paccTosHMiA:
66 MEXY ABYMSI TOYKAMH, OT TOYKH JI0 MIPSIMOH, OT TOYKH JIO TFIOCKOCTH, MEKITY 1
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU
67 HroroBas koHTponbHasE paboTa 1
[ToBTOpEeHme, 06001IeHNE cUcTeMaTH3alks 3HAaHUN. BhIuncienne yrioB: MexXIy
68 CKPETIMBAOIIUMHUCS MPSIMBIMH, MEXKIY TPSIMOH U TUIOCKOCTBIO, IBYTPAHHBIX 1
YTJIOB, YIJIOB MEX]y IIOCKOCTAMHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KIIACC

KoaudecTBO 4acoB

Jara
U3ydeHus

Ne i/m Tema ypoka
Beero KonTpoabubie
padoTsbI
BekTop Ha MJI0CKOCTH U B IPOCTpaHCTBE. PaBEHCTBO BEKTOPOB.
CrnoxeHue 1 BeIYMTaHue BeKTOpoB. CyMMa HECKOJIBKUX BEKTOPOB.
3 YMHOXKEHHEe BEKTOpa Ha YUCIIO
4 Paznoxenue BekTopa 1o TpéM HEKOMILJIaHapHbIM BekTopaM. [IpaBuio 1
napaesenumnena
5 Pemrenue 3aay, CBAI3aHHBIX C IPUMEHEHUEM MPABHII ICHCTBHH C BEKTOPaAMHU 1
5 [IpsimoyrosibHas cucreMa KoopauHat B mpoctpancTBe. KoopanHaTsl 1
BekTopa. [IpocTeiimme 3ajaun B KOOpAUHaTaX
7 VYron mexay BekTopamu. CKasipHOE MPOU3BEICHHE BEKTOPOB 1
Brruucnenue yrioB Mexy NpsIMbIMH U TIOCKOCTSIMU 1
9 KoopanHaTHO-BEKTOPHBII METO/I IPH PEIICHIH T€OMETPHUECKUX 3a1ad 1
10 KonrtponbHast pabota o Teme "BeKTopbl 1 KOOpAUHATHI B MPOCTPaHCTBE" 1 1
11 Cdepa u map: neHTp, paauyc, AMaMeTp; MIoa b HOBEPXHOCTH chepsl 1
12 BsanmMHoe pacrionoskeHue chepbl U TNIOCKOCTH; KacaTellbHas IIIOCKOCTh K 1
cdepe; maomanb chepsl
13 N306pakenue cdepsl, mapa Ha miockocTH. CeyeHus mapa 1
14 Hunuaapudeckas MoBEpXHOCTb, 00pa3yroye HUIHHIPUYECKON 1
MTOBEPXHOCTH, OCh IWIHHIPUIECKOHN MTOBEPXHOCTH
15 Hunuuap: ocHOBaHUS M OOKOBas IOBEPXHOCTH, 00pa3yrolias U OCh; 1

TJI01aIb OOKOBOM M MOJTHOM MOBEPXHOCTH




N306parkenne nmmHApa HA TWIOCKOCTH. Pa3BépTka nnnuHapa. CeueHust

16 IMHApPA (TUIOCKOCTBIO, MapauIeIbHON HITH MEPIICHAUKYISIPHONH OCH
IUAJTUHIPA)

17 Konnueckasi moBepxHOCTh, 00pa3yrolre KOHMUECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TTOBEPXHOCTH

18 Konyc: ocHOBaHuWe 1 BepiIiHa, 00pa3yIonias U OCh; IUIOMalb OOKOBOU H
MOJTHOW TIOBEPXHOCTH

19 Yceu€HHbII KOHYC: 00pa3yIolIe U BBICOTa; OCHOBaHHUS M OOKOBast
MOBEPXHOCTh
N300paxkeHne KoHyca Ha MIIOCKOCTH. Pa3BépTka KoHyca. CeueHnus KoHyca

20 (TUTOCKOCTHIO, MApaIICIIbHON OCHOBAHHIO, U TUIOCKOCTHIO, TIPOXO/ISIICH
yepes BEPIINHY)

21 Ceuenus kKoHyca.

99 MHororpaHHHK, OITMCaHHBINA 0K0JI0 chepsr; chepa, BIHcaHHAS B
MHOTOTPaHHHK HJIH B TEJIO BPAIICHUS

23 [Tonsitre 06 06béMe. OCHOBHBIE CBOWCTBAa 00BEMOB TEN

24 O0BEM UIMHIIpa, KOHYyCa

25 OO0BéM apa ¥ mIomas cepbl

26 [Tono6ubIe Tena B mpocTpancTBe. COOTHOILIEHUS MEXKIY TIOMIAASIMH
MOBEpXHOCTEH, 00BEMaMH MOAOOHBIX TET

27 KonTponbhas pabora no temam "Tena Bpamenus" "O6bemsl Ten"

98 [ToBTOpeHue, 06001meHNe U cucTeMaTu3alus 3HaHuid. OCHOBHBIE (PUTYPHI,
(akThI, TEOPEMBI Kypca IIAaHUMETPHH

29 [ToBTOpeHue, 06001eHNe U cucTeMaTu3alus 3HaHuid. OCHOBHBIE (PUTYPHI,
(baKThI, TEOpPEMBI Kypca IJITAHUMETPUN

30 [ToBTOpenue, 060061IeHNE U cUcTeMaTH3alus 3HaHU|. 3ajaui IaHUMETPHUH

U METOABI UX PCIICHUA




31 [ToBTOpEeHME, 0600IIEHNE ¥ cUCTEMAaTH3allvs 3HAHUN. 3aa91 TIAaHUMETPHH 1
Y METOJIbI UX PEIICHHS
39 [ToBTrOpenue, 0600mIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (DUTYDBI, 1
(baKThI, TEOPEMBI Kypca CTepEOMETPHH
33 HroroBas koHTpobHas paboTa
34 [ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3allvsl 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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