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INOACHUTEJIbHAS 3AIINCKA

['eomeTpust sBiI€TCA OJHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpPENHEro OOIIEro
o0pa3oBaHus, TaK KaKk 00eCcreunBaeT BO3MOXKHOCTh U3Y4EHHs! JUCLIUILUINH €CTECTBEHHO-HAYYHOM
HaNpaBJICHHOCTH W IPEIMETOB TI'YMaHMTApHOro IHMKIA. [[OCKOJIbKY JIOTMYECKOEe MBIIUICHHUE,
dbopMupyemMoe MpU U3YYEHHH OOYYarONIMMHUCS TOHATHMHBIX OCHOB TI'€OMETpUH, MpHU
J0Ka3aTeIbCTBE TEOPEM M IOCTPOECHUU LEMOYKH JIOTMYECKUX YTBEPKIACHUN NpH pELICHUH
F€OMETPUYECKUX 3a/ay, YMEHUE BBIIBUTaThb U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCHOJIb3YIOTCA MPHU PEUIEHUH 3a/1ad €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTH (PU3NYECKHX
3a/ad.

Llear ocBoeHus mporpaMmmbl yuyeOHOro kypca «l'eoMmerpusi» Ha yriyOJaEHHOM YpPOBHE —
pa3BUTHE WHIAMBUAYAJbHBIX CIIOCOOHOCTEH OOy4JalomMXCs NpU HM3YYCHHH TE€OMETPUH, Kak
cocTaBJstoIed mnpeaMeTHoW obOmactu «Marematuka M uHpOpMaTHKa» dYepe3 obecredyeHue
BO3MOXHOCTU MPHUOOPETEHUs] U HKCIOJIb30BaHUs OoJiee TNTyOOKMX T'€OMETPHUUECKHX 3HAHMM U
NEeHCTBUHM, CHEU(PUUYHBIX T€OMETPUU, U HEOOXOAMMBIX JUIsl YCHEHIHOro MPO(ecCHOHaIbLHOrO
0o0pa30oBaHUs, CBSA3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHUKHU.

[TpuopureTHBIMU 33/1a4aMH Kypca FeOMETpUN Ha YrIIYOJEHHOM YPOBHE, PaCIIUPSIOMIUMU
U YCWINBAIOIUMU Kypc 0a30BOr0 YpOBHS, SIBISIFOTCSL:

paclIMpeHue TMpeACTaBICHUs O TE€OMETPUM KaK 4YacTH MHUPOBOW KYJAbTYpbl U
(dbopmMupoBaHUE OCO3HAHUS B3aMMOCBSI3H TEOMETPUH C OKPY)KAIOIIUM MHPOM;

(dopMupOBaHUE NPEJACTABIEHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHUIIMX
MaTeMAaTUYeCKUX MOJENsAX, IMO3BOJSIOUIMX ONHUCBHIBATh M HM3ydaTb pPa3HbIE  SIBICHUS
OKPYKAIOLIET0 MHpa, 3HAHHE MOHATHHHOrO ammapara no pasgeny «CrtepeoMeTpus» ydeOHOro
Kypca reOMeTpuH;

(dbopMupoBaHue yMEHHS BIAJETh OCHOBHBIMH MOHSATHSIMH O MPOCTPAHCTBEHHBIX (UTYpax
U MX OCHOBHBIMU CBOWMCTBaMH, 3HaHHE TeopeM, (OpMyl U YMEHHE UX HPUMEHSATh, YMEHHS
JI0Ka3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHAAPTHBIE CIIOCOOBI PEIlIeHUs 3a/1ay;

dopMupoBaHuEe yMEHHs pacro3HaBaTh Ha YepTEkKaxX, MOACIAX H B pPEaTbHOM MHpE
MHOTOTPAaHHUKH U TENa BpalleHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOJEIIN;

dbopMuUpOBaHUE  TOHUMAaHUS  BO3MOXHOCTH aKCMOMAaTUYECKOI 0 HOCTPOEHUS
MaTeMaTUYEeCKUX Teopui, (opMUpOBaHHE MOHMMAHMS POJU AKCMOMATUKH IPHU IMPOBEACHUU
paccyX1eHUM;

dopmMupoBaHue yMEHHsS BIAJETh METOAAMHU JOKA3aTEIbCTB M AJITOPUTMOB DPELICHHUS,
YMEHUS HUX TNPUMEHSTh, MPOBOJUTH JIOKA3aTEJIbHbIE PpACCY)KJIEHUS B XOJE€ pELICHUs
CTEpEOMETPUUYECKUX 3aJad M 3aJad C HPaKTHYECKUM COAep)KaHueM, (HOpMHUpPOBAHHE
NpEICTaBIEHUsT O HEOOXOJUMOCTH JIOKa3aTeNbCTB MpPU OOOCHOBAHMM MAaTEMAaTUYECKUX
YTBEPKIAEHUIN U pOJIM aKCHOMAaTUKH B MPOBEACHUN JEAYKTUBHBIX PacCyKICHUMN;

pa3BUTUE U COBEPIICHCTBOBAHME WHTEJUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEN
o0Oyyaronmuxcsi, IO3HABAaTEJIbHOM AKTUBHOCTH, WCCIEIOBATEIbCKUX YMEHHUHM, KPUTHYHOCTH
MBIIIJIEHUS, HHTEpeca K U3YyYEHUIO T€OMETPUH;

dopmupoBanue (YHKIMOHAIBHOM TPAaMOTHOCTH, PEIEBAHTHOW TE€OMETPHH: YMEHHS
pacro3HaBaTh IMPOSBIEHUS TE€OMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pealIbHBIX JKU3HEHHBIX CUTYalMsX M MPHU U3Y4EHUH APYTrUX y4eOHBIX MPEAMETOB, IPOSBICHUS



3aBUCUMOCTEM U 3aKOHOMEPHOCTEH, MOJEIMPOBAHUSI peajbHBIX CHUTYallMil, HCCIeIOBAHMUS
MOCTPOEHHBIX MOJIEeH, MHTEPIPETALMHU OJTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMHM COJIEpP)KATEIbHBIMU JMHUSAMU YydyeOHoro kypca «l'eomerpus» B 10-11
Kjnaccax sABIAOTCS: «lIpsiMble M MIOCKOCTH B NIpOCTpaHCTBE», «MHOrorpaHHukm», «Tena
BpalieHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «JIBHKEHHS B IPOCTPAHCTBEY.

Chopmynupoannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH MOHATUIMU,
pEJeBaHTHBIMHU T'€OMETPUHU Ha yriyonéHHoM ypoBHe oOydenus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpKATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OpPMHUPOBAHHE JIOTUYECKHX YMEHUU
pacopenensieTcss He TOJbKO M0 COJEp’KaTeIbHbIM JIMHHUSM, HO M IO TOoAaM OOYy4eHHs.
Conepxanue  o0Opa3oBaHUS, COOTBETCTBYIOIIEE TMPEAMETHBIM  pE3yJbTaTaM  OCBOCHHUS
®denepasibHON paboyell MporpaMMbl, paclpeleaEHHbIM MO0 rojJaM OO0ydeHUus, CTPYKTYpHUPOBAHO
TakKuM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, HPHHIMIHAIBLHBEIM BOMPOCAM OO0ydJaroIuecs
oOpalanuce HEOJHOKPATHO. OTO TO3BOJISIET OPraHU30BaTh OBJAJCHHUE T€OMETPHUUECKHUMHU
MNOHATUSIMU W HaBBIKAMHU TOCJIEJOBATENIbHO W IOCTYNATEJIbHO, C COOJIOJEHUEM MPUHIUIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAaTh B OONIYI0O CHUCTEMY TI'€OMETPHUYECKHUX
NPEICTAaBICHUN O00YyJalomUXCs, pacupsis U yrayounsas e€, oOpa3ys MpOYHbIE MHOXKECTBEHHBIC
CBA3HU.

[Tepexona k U3y4eHHUIO FTEOMETPUU Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3garb YycioBHs Ui AuddepeHuHanuu OOydyeHHUs, MOCTPOEHUS WHAUBUAYAIbHBIX
o0Opa3oBaTelbHBIX  MpOrpaMM, OOECHeunTh YrayOJAEHHOE M3yYeHHE TeOMETPHH  Kak
COCTaBJIAIONIEH yueOHOTO npeamera «MaTemaTukay;

NOJTOTOBUTh OOYYaIOIIUXCS K MPOJOKEHUIO M3YYEHUS] MAaTeMaTUKH ¢ Y4E€TOM BbIOOpa
Oynyieir npodeccun, odbecreurBas MPEEMCTBEHHOCTh MEXIY OOIMM U MPOQeCcCHOHATHLHBIM
00pa3oBaHUEM.

Ha wusydenue yuebGHOro Kkypca «I'eomerpus» Ha yriayOn€HHOM ypoBHe oTBoautTcs 204
gaca: B 10 kimacce — 102 gaca (3 yaca B Hegenio), B 11 kimacce — 102 gaca (3 gaca B HEZEIIO).

COAEPKXAHUE OBYYEHUSA

10 KJIACC

IIpsiMble ¥ MIIOCKOCTH B POCTPAHCTBE

OcHOBHbIE MOHATUS cTepeoMeTpur. Touka, npsimasi, IIOCKOCTb, MPOocTpaHCTBO. [loHsATHE
00 aKCMOMAaTHYECKOM IMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CIICACTBHS U3 HUX.

B3auMHOe pacnosokeHue NpsMBIX B IIPOCTPAHCTBE: NEPECEKAIOLIUECS, NTapaJlIeIbHbIE U
cKkpemmBaromuecs npsaMsie. [Ipu3Haku ckpemunBarommxcs npsamselx. [lapamiensHOCTh NPAMBIX U
IJIOCKOCTEN B IMPOCTPAHCTBE: MapaJICIbHBIE MPSIMBIE B IPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX
IPSAMBIX, IApPaJUICIBHOCTh NPSIMOM M IUIOCKOCTH. IlapamienbHOe M LEHTpalbHOE
IpOEKTUpOBaHue, u3o0paxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajlieIbHOTO MPOEKTHPOBAHMS.
N300paxxeHne ¢puryp B napamienbHON NPOEKIMU. YTJbl C COHAIPABICHHBIMU CTOPOHAMM, YroJ
MEXIy NPSAMBIMHA B IMPOCTpAaHCTBE. llapamienbHOCTh IMIIOCKOCTEH: NapasulesIbHbIE IIJIOCKOCTH,
CBOICTBA mapajuieNbHbIX TuIocKocTel. [Ipocreiimme npocTpancTBeHHBIE (UTYPHI Ha MIIOCKOCTH:
TeTpasAp, NapajuleIIeuIIe]l, IOCTPOCHUE CEUCHUM.



[leprieHIUKYASAPHOCT, OPSIMOM M IUIOCKOCTH: MEPNEHAMKYJSAPHBIE TpsIMbIE B
IIPOCTPAHCTBE, IMpsMbIC MApPAJUICIbHBIE W MEPHEHAUKYISIPHBIE K IUIOCKOCTH, TPU3HAK
NEPIEHIUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPAMOU NEPHEHANKYIIPHON INIOCKOCTH.
OpTtoroHaneHoe npoekTHpoBaHue. [leprneHauKyasp UM HAKIOHHBIE: PACCTOSHME OT TOYKH M0
IUIOCKOCTH, PACCTOSIHUE OT NPSIMOW [0 TUIOCKOCTH, NpPOEKIUs QUTYphl Ha TUIOCKOCTb.
[leprieHIMKYASAPHOCTh MJIOCKOCTEMN: MPU3HAK MEPIICHINKYISIPHOCTH ABYX IUNIOCKOCTEl. Teopema
0 TPEX MEPIEHIUKYIIAPAX.

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY NPSAMOU U INIOCKOCTBIO, ABYTPAHHBIN YrOJI, IMHEWHBIN
yroa JABYTpaHHOTO yria. TpéxrpaHHbli M MHOrorpaHsble yriibl. CBOWMCTBa IJIOCKUX YIJIOB
MHOTOrpaHHoOro yria. CBONCTBA IJIOCKUX M JIBYITPAHHBIX YIJIOB TPEXIPAHHOro yria. Teopemsl
KOCHHYCOB U CHHYCOB I TPEXTPAHHOIO YIJIA.

MHororpanHuKu

Buabl MHOrOrpaHHUKOB, pa3BEPTKa MHororpaHHuka. I[Ipusma: n-yronbpHas mnpu3Mma,
npsiMasi ¥ HaKJIOHHAas MpU3Mbl, OOKOBasg W MOJHAs MOBEPXHOCTh MNpusMbl. llapannenenunesn,
IPSAMOYTOJIBHBIM Mapajulesienunes;, U ero cpoWcrBa. Kparyailluye nyrd Ha IOBEPXHOCTH
MHOTOTrpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojipHasi MUpamMuia, MpaBuwiIbHas U yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX IpaHeit
paBWIbHOW nUpaMubl. [IpaBuiibHbIE MHOTOTPaHHUKH: NpaBUIIbHAs IpU3Ma M MPaBUIbHAs
nupamMuia, IpaBuibHas TPEYrojibHas MUpaMua U MpaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue o
IIPaBWJIBHBIX MHOTOI'PAHHMKAX: OKTadp, JOACKAdAP U UKOCAIIP.

Brrunciienne 31eMeHTOB MHOTOTPAaHHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans 60koBOM
MIOBEPXHOCTH M TIOJHOM IOBEPXHOCTH NPSIMOM NPHU3MBL, IUIONIaJb OCHOBAaHUW, TeOopeMa O
OOKOBOM MOBEPXHOCTU MpsMON mpusMbl. [lnomaasr OGOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH
IIPaBUJIBHOW ITUPAMHUJIBI, TEOPEMA O TUIOLIAAN YCEUEHHONW MUPAMMUJIBI.

CuMMeTpuss B NIPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM NPABWIBHBIX MHOTOTPAHHHUKOB.
CumMmerpuss B TpaBUIBHOM MHOIOTPaHHUKE: CUMMETpUs NapajUielenuIena, CHUMMETpUs
MIPaBUJIBHBIX IIPU3M, CHMMETPHS PABUJIBHOW MMUPAMHU/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJIIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJUIMHEapHbIe, COHAINPAaBJIEHHbIE M MPOTUBOIOJIOXKHO HAMPABJICHHBIE BEKTOpPHL. PaBEeHCTBO
BEKTOpPOB. JIEHCTBHUS C BEKTOpAaMM: CIIO)KEHHUE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOKE€HHE BEKTOpa Ha 4yuciio. CBOMCTBA c0KeHUs BEKTOPOB. CBOWCTBA YMHOKEHUS
BeKTOpa Ha uyucio. llonsarme xoMiutaHapHbele BeKTOpbl. [IpM3HaK KOMIUIAaHAPHOCTH TPEX
BekTOpoB. [IpaBuno mapamnenenunena. Teopema o0 pa3nokKeHUHM BEKTOpa MO TPEM
HEKOMIUIAHApHBIM ~ BekTOpaM. [IpsMoyrosbHas cucremMa KOOPAMHAT B  IPOCTPAHCTBE.
Koopaunatel BekTopa. CBsA3p MeXAy KOOpAWHATAMU BEKTOpAa M KOOPAMHATAMM TOYEK. YTOI
Mexay BekTopaMmu. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[ToHsiTHS: TWIMHAPUYECKAss TMOBEPXHOCTh, KOHHMYECKAas IMOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3yroliue mnoBepxHocTel. Tena BpamieHus:: HTWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacnonoxeHue chepbl U INIOCKOCTH, KacaTeabHas IIIOCKOCTh K



cdepe. 300paxeHue Ten BpalleHUs Ha MIIOCKOCTH. Pa3BépTka nunuuapa u konyca. CummeTpus
ctheps! u mapa.

O6béM. OcHOBHBIE CBOWCTBa 00BEMOB Tel. Teopema 00 00BEME MPSAMOYTOIBHOTO
napajuienenurnena U ciaeActBus u3 He€. OO0bEM TpsIMON M HAKJIOHHOW MPU3MBI, IUIHHJPA,
nupaMuibl 1 kKonyca. O0bEM 1mapa 1 11apoBOro CerMeHTa.

KoMOunamuu Tten BpallleHHs W MHOrorpaHHukoB. Ilpusma, BhucaHHass B LMJIMHID,
onucaHHas okoyio umwinHapa. Ilepecedenue cheprl um mapa ¢ miockocteio. Kacanue mapa u
cdepsl wIockocThio. [ToHATHE MHOTOTpaHHKKA, OITMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHOU B
MHOTOTPaHHUK WJIU TEJIO BPALLECHUS.

[Tnomane MOBEpXHOCTH LWIMHApA, KOHYyca, miomane chepsl u e€ vacreid. Ilomobue B
npoctpaHcTBe. OTHomleHHME O0BEMOB, IUIOIMIAJEH MOBEPXHOCTEH  MOAOOHBIX  QUIYD.
[IpeobpazoBanue momobus, romoreTusa. PermeHune 3amad Ha IIJIOCKOCTH C HCIOJIb30BAaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHUd MHOIOTPAHHMKOB W TeJl BpAllCHUsA: CEYEHMs] LMIUHApA
(mapanienbHO W TEPHEHAUKYISIPHO OCH), CEYeHHUs KOHyca (IMapasuielibHble OCHOBAHHUIO U
IPOXOJSLINE Yepe3 BEpIIMHY), CEYEHUs IIapa, METOJbl MOCTPOCHUS CEUEHUI: METOJ CIIE/IOB,
METOJl BHYTPEHHEI 0 IPOEKTUPOBAHHUS, METO/I IIEPEHOCA CEKYILEN MIIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B mpocrpancTtBe. Onepanuu HajJ BEKTOpaMHu. BEKTOpHOE yMHOXKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOro yMHOXX€HHs. llpsiMmoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatel Bekropa. Pasnoxenue Bektopa mo 6asucy. KoopaumHaTHO-BEKTOPHBIA METOH MpU
pELICHNH TeOMETPUYECKUX 3aad.

JIBHKeHUs B IPOCTPAHCTBE

JIBmwkenunss mpoctpanctBa. OrtoOpaxkenus. J[pmwkeHuss u paBeHCTBO ¢uryp. OO6mue
CBOWCTBA JBWXXCHUN. BUIBl NBMKEHUN: NapajIeIbHBIM IEPEHOC, LEHTpajdbHas CUMMETpPHUS,
3epKajbHas CUMMETpHUs, IOBOPOT BOKPYT mpsMoii. [IpeoOpazoBanus nogobus. Ilpsmas u cdepa
Ditnepa.

IVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUS YYEBHOI'O KYPCA
«'EOMETPHSI» (YTJIYBJEHHBII YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETIO
OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxxaanckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTh TPAXKIAHCKOW TMO3MLIMM  OOYyYalolerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 YJ€HAa POCCHMCKOro OOILECTBA, MPEACTABIEHUE O MaTeMaTUYECKHUX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, NPOLEAYp TpakJaHCKOro oOIIecTa
(BBIOODBI, OMpPOCHI U JPYroe), yMEHHE B3aUMOJICHCTBOBATH C COLMAIbHBIMH HHCTUTYTAMH B
COOTBETCTBHH € UX (PYHKIMSIMU U HA3HAUYECHUEM;

2) naTpHOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKAAHCKON MICHTHYHOCTH, YBOXKEHHUS K MPONIUIOMY U
HACTOSLIEMY POCCHMCKOM MAaT€MAaTHKH, LIEHHOCTHOE OTHOLIECHUE K JOCTHKEHMUSIM POCCUMCKUX



MaTEMaTUKOB M POCCHICKON MaTeMaTH4eCKOW IIKOJbI, MCIOJIb30BaHUE 3TUX JOCTHXKEHUH B
JIPYTUX HAayKaX, TEXHOJOTHUAX, chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHME  JIyXOBHBIX IIEHHOCTEM  POCCHIICKOTO  Hapona, CcPOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JMOCTW)KEHUH HAYKH M JICATCIbHOCTHIO YYEHOIO, OCO3HAHUE JMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMUYUBOTO OYIYILETO;

4) 3cTeTHYECKOE BOCITUTAHUE:

ACTETHMYECKOE  OTHOUIEHWE K  MHpPY, BKJIIOYAas  A3CTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, pELIEHUH, pacCCyX JACHHUH, BOCHPUUMYUBOCTH K
MaTEMaTHICCKUM acCTIeKTaM Pa3IMYHbBIX BHJIOB UCKYCCTBA;

S) pusnyeckoe BocnuTaHUe:

c(hOpMHPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTU4eCKUe 3HAHUS B MUHTEPECax 3J10POBOTO
u Oe3omacHOTO oOpa3a KHU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0pOBBIO (3710pOBOE
NUTaHue, COATAHCUPOBAHHBIA PEKUM 3aHATUN M OT/BIXA, perysipHas (Gu3ndeckas akTUBHOCTS),
¢bu3rYecKoe COBEPIICHCTBOBAHNE TIPH 3aHATHUIX CIOPTUBHO-03/IOPOBUTEIBHON JCSITEIIEHOCTHIO;

6) Tpy10BOE BOCIUTAHUE:

TOTOBHOCTh K TPYAY, OCO3HaHHE IIEHHOCTU TPYI0Jt00Us, HHTEpPEC K pa3audHbIM chepam
npodeccHoOHANBHON JIEATETHPHOCTH, CBA3AHHBIM C MAaTEMATHUKON M €€ MPUIOKEHUSIMU, YMCHUC
COBEpIIATh OCO3HAHHBIM BBIOOp Oymymieil mpodeccurt u  peaan3oBBIBATH COOCTBEHHBIE
JKU3HEHHbIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSXKEHUHU BCEHl KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUU
MPAKTUYECKUX 33/1a4 MaTEeMaTHYEeCKOW HAIIPaBJICHHOCTH;

7) 3K0JI0rMYecKOe BOCIIUTAHHE:

c(OpPMHPOBAHHOCTh JKOJOTUYECKOW KYAbTYphl, TOHMMAaHHE BIUSHUS COLHUATBHO-
HPKOHOMHMYECKHUX TMPOILECCOB HA COCTOSHHUE MPUPOJHOW M COIUAIBHOW CpEAbl, OCO3HAHUE
IOO0ATLHOTO ~ XapakKTepa  AKOJIOTHYECKMX  MpoOJieM, OpHEHTalus Ha  MPUMCHEHUE
MaTEMaTHYCCKUX 3HAHWK JUIS PENICHHS 3a/ad B 00JaCTH OKPYXKAlOUIeH cpeipl, MIIaHHPOBAaHUE
MOCTYMKOB U OIICHKU MX BO3MOKHBIX TTOCIIEJICTBUI JIJIsi OKPYKAIOIICH CpeIbl;

8) HeHHOCTH HAYYHOT 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKA U OOIIECTBEHHOW MPAKTHKH, TOHWUMAaHUE MAaTEMAaTHYECKOW HAyKU Kak chepbl
YEJIOBEUECKOM JESTEIIbHOCTH, ITANoOB €€ Pa3BUTHs W 3HAYMMOCTH JUIsl Pa3BUTHS ITUBUIIH3AINH,
OBJIQJICHUE SI3bIKOM MAaTEMAaTUKH U MaTEMaTUYECKOM KyJIbTYpOU Kak CPEJICTBOM IMO3HAHHS MUPA,
TOTOBHOCTh OCYILECTBIISITh MPOECKTHYIO U HUCCIEIOBATENbCKYIO I€ATEbHOCTh MHAUBUAYATBHO U

B IpymIie.

METAIIPEAMETHBIE PE3YJIBTATDHI

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YYeOHbIE J1eHCTBUSA

ba3oBble JJoruvyeckue JaeiicTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE TMPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHWA MEXKIYy TOHATHAMHU, (GOPMYIUPOBATh  OMpPEACTICHUS  TOHATHM,



yCTaHABJIMBAaTh CYIIECTBEHHBIM NPHU3HAK KiIacCU(PUKAIMK, OCHOBAaHHS IS OO0OOIIEHUS W
CpPaBHEHHUSI, KpUTEPHUHU TPOBOAUMOIO aHAIN3A;

BOCIIPUHUMATh, (POPMYIHpPOBATH U MPEOoOPa30OBBIBATh CYXKACHUS: YTBEPAUTEIIbHBIE U
OTpUllaTeIbHbIC, EAMHUYHBIE, YACTHBIC U OOIINE, YCIOBHBIC,

BBISBJISITh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U TPOTHUBOpEYHs B (akTax,
JAHHBIX, HAOMIONEHMSIX W  YTBEPXKICHUSIX, TMpeiaratb KpPUTEPUU JUISI  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

JienaTh BBIBOABI C MCHOJb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYEHU U, YMO3aKJIIOYEHUI MO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTEIhCTBA MAaTEMAaTUUECKUX YTBEPXKICHUM (TIPSIMBbIE U
OT TPOTHBHOIO), BBICTpAWBAaTh aAPTyYMEHTALUIO, TPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYXKJICHUS U BBIBOJIBI;

BBIOMpaTh CMOCOO pelieHuss y4eOHOM 3amaud  (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOoJee TMOAXOMSAMIMN ¢ Y4€TOM CaMOCTOSITEIbHO —BBIJCICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBaTeJIbCKHE T€HCTBUA:

HCIT0JIh30BaTh BOMPOCKHI KaK MCCIIEI0BATEIIbCKUI HHCTPYMEHT MO3HaHUs, (OPMYIUPOBAThH
BOIIPOCHI, (UKCUPYIOIIHUE TMPOTUBOpEYHE, MpoOIeMy, YCTaHaBJIMBAaTh HCKOMOE U JIaHHOE,
dbopMupoBaTh TUMOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEJOBAHHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHMS, MPOIECCA, BBISIBICHHUIO
3aBUCHMOCTEHN MEX 1y 00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITEILHO (OPMYIUPOBATh 00O0OIIECHUSI U BHIBOJABI M0 PE3yJbTaTaM MPOBEAEHHOTO
HAOJTI0ICHUSI, UCCIICIOBAHUS, OIICHUBAThL JOCTOBEPHOCTh TMOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
000011ICHHIT;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOIIECCA, & TAKKE BBIIBUTATh MPEANOI0KEHUS O
€r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanueii:

BBISBIIATH JTePUIIMTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA HAa BOMPOC U IS
pelleHus 3a71a4u;

BbIOMpaTh WHGOpPMAIMIO W3 HWCTOYHHKOB  PA3UYHBIX THUIIOB, aHAJU3UPOBAThH,
CHUCTEMATU3UPOBaTh ¥ HMHTEPIPETUPOBATh HMHQPOPMAIIMIO PA3IUYHBIX BHJIOB U  (GoOpM
MpEeACTABICHUS;

CTPYKTYypUpOBaTh  HHPOPMAIIMIO, TPEACTaBIATh €€ B  pasJIMuHbIX  ¢opmax,
WJUTFOCTPUPOBATh TpapUIecKu;

OIICHUBATh HAIEKHOCTh HWHGOPMAIMU TO CaMOCTOSITENHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMmyHnKkaTUBHBbIEe YHHMBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

OO0wenue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYKJCHUS B COOTBETCTBUU C YCIOBUSIMU M IEISIMU
oOlIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U NMHCHbMEHHBIX



TEKCTax, JaBaTh TOSCHEHHS IO XOAY pEIIeHHs 3aJaud, KOMMEHTHUpPOBATh MOJy4EeHHBIN
pe3ynbTar;

B XO/i€ OOCY)XIEHMs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXJAaeMOH TeMbl, IpOOIEMBI,
pemaeMol 3a/auM, BBHICKA3bIBAaTh HJEH, HAIlleJICHHbIE HA MOMCK PEIICHHUS, COMOCTABIATH CBOM
CYXIEHHS C CY)KACHUSMH APYIHX YYaCTHHKOB JAWANOra, OOHApY)KMBATh Pa3Mdne U CXOJCTBO
TIO3UIIHA, B KOPPEKTHOH opMe GOpMYITHPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS,

NPEICTABIATh PE3YJIbTAaThl PEUICHHUS 3aJaud, SKCIEPUMEHTa, HMCCIECNOBAHMs, MPOEKTa,
CaMOCTOSITETILHO BBIOMPATh (pOpMAT BBICTYIICHHS C YUETOM 3a/1a4 NMPE3EeHTAIlMU U 0COOCHHOCTEN
ayJUTOPHH.

PerynsiTuBHBICe yHUBepcaJbHbIE YUeOHbIE el CTBUSA

Camoopranuszanus:

COCTaBJIATh IUIAH, aJTOPUTM pELICHMs 3a/adyM, BBIOMpaTh CIOCOO pelIeHUs ¢ y4ETOM
UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BAapUAHThI PEIICHUH ¢ YYETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH MHTEJIEKT:

BJIa/IETh HaBBbIKAMU TO3HABATEIbHOIN peduieKCHn KaK OCO3HAHUS COBEPLIAEMBIX JeHCTBUI
U MBICIIUTENBHBIX IPOLECCOB, HX pE3ylIbTaTOB, BJAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS MPOLIECCa U Pe3yabTaTa pelIeHUs] MaTeEMaTHYECKOW 3a/1auH;

NpEIBUIETh TPYAHOCTHU, KOTOPbIE MOT'YT BO3HHMKHYTH IPU PEIICHUU 3a/a4d, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, JAHHBIX, HAaWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa LEAM U YCIOBHUSAM, OOBSICHATH HPUYUHBI
JOCTH)KCHUS MM HEIOCTHKEHHSI PE3YJIbTaTOB JCATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OIIEHKY
npUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEILHOCTb:

NOHUMATh W MCIOJIb30BaTh MPEUMYILIECTBA KOMAaHAHON U MHAMBUAYAIbHONU pabOThHI MpHU
pemieHMH y4eOHBIX 3ajad, OPUHUMATh LEJdb COBMECTHOM JESITENbHOCTH, IUIAHMPOBATh
OpraHu3allii0 COBMECTHOM paboThl, pacmpeneNsTh BHABI paldoT, JOTOBapUBATHCS, OOCYXKIATh
IpoLECC U Pe3ysbTaT paboThl, 00001IaTh MHEHUS! HECKOJIBKUX JIFOJCH;

y4acTBOBaTh B IpyHNHoBbIX (hopmax paboThl (0O0CYyXAeHHS, OOMEH MHEHUH, «MO3TOBbIE
HITYPMbD» W HHBIE), BBINOJHATH CBOK 4YacTh padOThl U KOOPAUHUPOBATH CBOM JECHCTBUS C
JIPYTUMU YiIEHAaMH KOMAaHJIbl, OIICHMBATh KAdyeCTBO CBOErO BKJIaZa B OOMIMH MPOAYKT IO
KpUTEpUsIM, cPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSL.

HHPEJMETHBIE PE3YJIbTATDBI

K koniy 10 kiacca o0yJaromuiicss Hay4nuTCs:

o CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSTHSIMH CTEPEOMETPUH TpPHU PEUICHUU
3a/1a4 ¥ MPOBEACHUHN MAaTEMAaTUYECKUX PACCYKICHUN;

. MPUMEHSATh AKCHOMBI CTEPEOMETPUH U CIEJACTBHS U3 HUX TIPU PEIICHUH
FEOMETPUYECKHUX 3a]1ay;



o KIacCU(UIMPOBaTh B3aUMHOE  pACIIOJIOKEHHE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEH B IPOCTPAHCTBE;

. CBOOOJIHO OIEpPUPOBATH MOHATHUSIMH, CBA3aHHBIMU C YIJIaMd B TPOCTPAHCTBE:
MEXy MPSMBIMH B IIPOCTPAHCTBE, MEXKIY IPSIMOM U TUIOCKOCTBIO;

. CBOOOIHO ONEPUPOBATH MOHATUSAMM, CBSI3AHHBIMU C MHOTOI'PaHHUKAMH;

. CBOOOJIHO paclio3HaBaThb OCHOBHBIE BUJbl MHOI'OIPAaHHUKOB (IpHU3Ma, NMUpamMuia,
IpSMOYTOJIbHBIN Mapanenenunes, Kyo);

o KJaccu(pUIMpoBaTh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS JUIsl Ki1acCU(UKaALUY;

. CBOOOJIHO OMNEpUPOBATH MOHATUSMH, CBA3AHHBIMM C CEUYEHHEM MHOTOTPaHHHUKOB
IIJIOCKOCTBIO;

. BBINIOJIHATH MapajljieIbHOE, HEHTPAIbHOE U OPTOrOHAJILHOE MPOEKTUPOBaHUE PUTYD

Ha TIOCKOCTh, BBITIOJHATH H300paeHus (PUTyp Ha TIOCKOCTH;

. CTPOUTH CEUYEHHS MHOTOTPAaHHHKOB pAa3IUYHBIMM  METO/JAaMH, BBINOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHH3Y;

. BBIUMCIIATh IUIOLIAAM [OBEPXHOCTEH MHOTOIPAaHHUKOB (MIpU3Ma, MNUpPaMKIA),
TE€OMETPUIECKHX Tell C MPUMEHEHHEM (HOPMYIT;

. CBOOOJHO ONEpUPOBaTh MOHATHUSMU: CUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI;

. cBOOOJHO  ONEpUPOBATH  TMOHATHSMH, COOTBETCTBYIOLIMMH  BEKTOpaM U
KOOPJMHATAaM B IIPOCTPAHCTBE;

. BBIIIOJIHATH JEHUCTBUS HaJ BEKTOPAMU;

. pemaTh 3a4a4d Ha J0KAa3aTelbCTBO MAaTEMAaTHYECKUX OTHOLICHWM M HAXOXKJICHHE

FEOMETPUYECKUX BEJIMYUH, TPUMEHSISI U3BECTHBIE METO/IbI MPU PEIICHUH MAaTeMaTHYECKUX 3aja4
MOBBIIIEHHOTO U BBICOKOTO YPOBHS CJI0KHOCTH;

o NPUMEHATh  MPOCTEHIIME  HpOorpaMMHbIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPU PELHICHUN CTEPEOMETPUUECKUX 3a/1a4;

o U3BJIEKaTh, NPEOOpa3oBBIBATH M UHTEPIPETUPOBATH  MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpax, IPEACTABICHHYIO Ha YEPTEkKaX U PUCYHKAX;

o MPUMEHSATH TMOJYyYEHHbIE 3HAHUS HA MPAKTUKE: CPAaBHUBATh U AHAIU3UPOBATH
peanbHble CHUTYyalldd, MPUMEHSTh M3YYEHHBbIE TMOHATHS B MPOLECCE I[IOMCKA peLIeHUs
MaTeMaTU4YeCKu cHOpMYyITHPOBAHHON MPOOIEMbI, MOACTUPOBATh PEAIbHBIEC CUTYAIlMU Ha SI3bIKE
TEOMETPHH, UCCIIEOBATh TOCTPOSHHBIE MOJICTH C UCIIOIb30BAHUEM T€OMETPUUYECKUX TOHITUH U
TeopeM, ammapara anreOphl, peliarh MNPAKTUYECKUE 3a/laud, CBS3aHHBIE C HAXOXJICHHUEM
TEOMETPUYECKUX BEITUYUH;

. UMETh TMPEJCTABICHUs] 00 OCHOBHBIX 3Talax Pa3BUTHsI T€OMETPUHM KaK COCTaBHOM
yacTu pyHIaMEHTa pa3BUTHUS TEXHOJIOTHIA.

K xoniy 11 kiacca o0yJaromuiicss Hay4YnuTCS:

o CBOOOJIHO OTEPUPOBATH MOHATUSMU, CBA3AHHBIMH C HIMJIMHIPUIECKON, KOHUYECKOM
U c(hepruuecKoi MOBEPXHOCTSAMHU, OOBSICHATH CIIOCOOBI TOTYUCHUS;



. OTepUpOBaTh TMOHSATUSMHU, CBSI3aHHBIMH C TEJIaMH BpalICHHS: [UJIUHAPOM,
KOHYCOM, cpepoi U 1apom;

. pacno3HaBaTh Tejna BpaunleHus (IWIMHIAP, KOHYC, cdepa W map) U OOBSCHATH
CHOCOOBI MOJIYYEHHUS TEJ BPALLEHUS;

o KJI1acCU(HUIUPOBATh B3aUMHOE PACHOI0KEHUE c(hepbl U INIOCKOCTH;

o BBIUMCIIATh BEJMYMHBI JIEMEHTOB MHOTOTPAHHUKOB M T€J BpalleHHs, 00BEMBI U

IO IOBEPXHOCTEH MHOIOIDAHHUKOB M TEJl BpAIEHUs, TIECOMETPUYECKUX TEI C
IpUMEHEHUuEM GopMyIr;

o CBOOO/IHO ONEPUPOBATh MOHITUIMH, CBSI3aHHBIMM C KOMOMHALMSAMU T€J BpalllEHUs
¥ MHOTOTPAaHHMKOB: MHOTOTPAHHMK, BIHCAHHBIA B cpepy M onmucaHHBIM 0oKoyio cdepsl, chepa,
BIIMCaHHAsl B MHOTOTPAHHUK WJIM TEJIO BPALLCHUS;

. BBIUMCIIATh COOTHOLICHHS MEXAYy IUIOMAIsIMH TOBEPXHOCTEH U 00BbEMaMu
IMOJOOHBIX TEI;

o n300paxaTh HM3ydaemble (UTypHl, BBHIMOJHATH (BBIHOCHBIC) TIOCKHE YEPTEKHU M3
PUCYHKOB TPOCTBIX OOBEMHBIX (QUTYp: BHI CBEpXy, COOKY, CHH3Y, CTPOUTH CEUYCHHUS TeI
BpaIllCHUS;

. U3BJIEKaTh,  HMHTEPOPETHUPOBATH W  NPeoOpa3oBbIBaTh  MHPOPMAIHMIO O
IPOCTPAHCTBEHHBIX FTEOMETPUUYECKUX (PUTYpaX, PEICTABICHHYIO Ha YePTEKaxX U PUCYHKAX;

. cBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

o BBITOJIHATH OTEPALlMU HaJl BEKTOPaMH;

o 3aJaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPANHAT;

o pemaTh TEOMETPHUYECKUE 3a/laud Ha BBIYHMCICHHE YIJIOB MEXAY MPSIMBIMA H

IJIOCKOCTSIMH, BBIYMCJIECHUE PACCTOSIHUM OT TOYKM 1O IUIOCKOCTH, B II€JIOM, HAa IPUMEHEHHE
BEKTOPHO-KOOPJAMHATHOI'O METO/1A IIPU PEILICHUH;

. cBOOOJIHO ONEPUPOBATh MOHITHSIMHU, CBSI3AHHBIMH C JIBUKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JABUKECHUM;

o BBINOJHTh W300pa)KeHUss MHOTOTPAHHUKOB M TE€J BpPALIEHUs MPU Napajie]IbHOM
IIEPEHOCE, LIEHTPAIBHON CHUMMETPUH, 3€PKaJIbHOM CUMMETPHUH, IPU ITOBOPOTE BOKPYT IMPSMOMH,
npeoOpa3oBaHus IO100US;

. CTPOUTH CEYEHHs MHOIOIPAHHUMKOB U TE€JI BpAIEHHs: CEYEHUs LWIMHAPA
(mapayulenbHO Y MEPHEHAMKYISIPHO OCH), CEUeHHUs KOHyca (mapajuielbHbIe OCHOBAHMIO U
IPOXOASIIUE Yepe3 BEPUIMHY), CEUECHUS 111apa;

. UCIIOJIb30BATh METOJIbI IMOCTPOEHUSI CEYEHUM: METOJ CJIEI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYILEH MIOCKOCTH;

. JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

. NPUMEHATh TeOMETpUYECKHe (aKThl Ui PEHICHUS CTEPEOMETPUYECKHX 3ajad,

MIPEIOJIaralonuX HECKOIBKO IIAroB PEIIECHUs, €CIU YCIOBUS MPUMEHEHUS 3a/1aHbl B SBHOU U
HEesBHOU dopme;

o peliaTh 3a7aud Ha JIOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHHNA W HaXOXKICHHE
TCOMETPUICCKUX BEIINYHH;



. IPUMEHSATH NIPOrPAMMHBIE CPEICTBA U 3JEKTPOHHO-KOMMYHHKALMOHHBIE CHUCTEMBI
IIPU PELICHUH CTEPEOMETPUUYECKUX 3aaY;

o OPUMEHSTh TOJy4EeHHbIE 3HaHUS Ha TMPAKTHKE: CPaBHUBATH, aHAJIU3UPOBATH U
OLICHMBATh pPEAJIbHbIE CHUTYallMd, IPUMEHITh HW3YYEHHbIE IOHSTHS, TEOPEMBI, CBOICTBa B
npolecce MOUCKAa PEUIeHUS MaTeMaTH4YecKd CQOpPMYIMPOBAHHON MPOOIEMBI, MOJEIUPOBATH
peanbHble CHUTyalldd Ha $3bIKE TE€OMETpPUHM, MCCIENOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHMEM TE€OMETPUYECKHX TMOHATHH W TeopeM, ammapara anreOpbl, pelarhb
NPAKTUYECKHUE 3a7a4i, CBA3aHHBIE C HAXOXKICHUEM F€OMETPUUYECKUX BEJINYMH;

. UMETh MPEACTABICHUS] 00 OCHOBHBIX 3Talax pa3BUTHsI T'€OMETPUHM KaK COCTABHOU
yacTu (yHJaMEHTa Pa3BUTHUS TEXHOJOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunyecTBo yacoB JJIEKTPOHHBIE
A HauMeHoBaHuUe pa3iesioB U TeM
n/n NporpaMMbl Bcero Kontpour (1posbie)
bHbIE Pa0OTHI o0pa3oBaTe/ibHbIE pecypchl
1 BBenenue B crepeomMeTpuio 23 1
B3auMmHoe pacrnoyioxkeHue MpsiMbIX B 6 1
POCTPAHCTBE
3 HapfumeanOCTb MPSIMBIX U 3
IJIOCKOCTEH B MTPOCTPAHCTBE
4 HepiIeHnHKynﬂpHOCTL TPSIMBIX U o5
IUIOCKOCTEN B IPOCTPAHCTBE
VYribl U pacCTOSTHUA 16
MHoTOrpaHHUKH 7
Bekrtopsl B mpocTpaHCTBE 12
g [ToBTOpEHue, 06(36LueHI/Ie u 5 5
CUCTEeMaTH3alus 3HAHU
OBIIEE KOJIMYECTBO YACOB T10 102 6
[TPOTPAMME




11 KIJACC

KoaunyecTBo yacoB DJIEKTPOHHbIE
Ne HaumenoBaHue pa3aesioB U TeM
Konrpoan | (uppoBbie)
n/n NMPOorpamMmmbl Bcero
Hble padoThI o0pa3oBaTe/ibHbIC pecypchl

1 AHanuTh4yecKasi FeOMETpHUs 15 1
) IToBTOpEeHue, 0600IICHNE U 15 1

cUCTeMaTH3alus 3HaHUH
3 OO6BEM MHOTOTpaHHUKA 17
4 Tena Bpatenus 24
5 [Tmomraan mMoOBEpXHOCTH U 0OBEMBI 9 1

KPYTJIBIX TEIl
6 JIBroxeHust 5 1
7 [ToBTOpeHue, 0600IIEHUE U 17 )

cucTeMaTHu3alys 3HaHui
OBUIEE KOJIMYECTBO YACOB I1O 102 8

[TPOI'PAMME







IHOYPOYHOE INTAHUPOBAHHUE
10 KJTACC

n/n

Tema ypoka

Koan4yecTBo 4acoB

ero

Be

KonTpo
JIbHBIE
padoThI

pakT
YyecKue
padoThI

Ja
Ta
H3y4YeHUs

JIEKTPOHH
ble Hu(ppoBLIE
oOpa3oBaTeJibHbIE

pecypchl

=

OcHoBHEBIE MpaBMIIa U300paKeHUS HA
PHUCYHKE TUTOCKOCTH, MapaljIebHBIX MPSIMbIX
(OTpe3KOB), CEpEeIMHBI OTPE3Ka

[ToHsITHS CTEpPEOMETPHUH: TOUKA,
npsimMasi, IIOCKOCTb, TPOCTPAHCTRBO.
OCHOBHBIC MpaBUIIa U300pAKECHUS HA PUCYHKE
TUTIOCKOCTH, TIapaJUIEIbHBIX MTPSIMBIX
(0Tpe3KoB), CEpeTMHBI OTPE3Ka

[g0)

[TonsTus: nepecekarommecs
IJIOCKOCTH, IEPECEKAIOIIUECS NPsIMast U
IJIOCKOCTB; MOJYIPOCTPAHCTBO

[TonsTus: nepecekaronmecs
IIJIOCKOCTH, IEPECEKAIOIIUECS IIPSAMAst U
IJIOCKOCTB; MOJYIPOCTPAHCTBO

(@]

MHororpaHHUKH, U300pakeHe
MPOCTENUIINX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOLIUX 00BEKTOB

MHororpaHHUKH, U300pakeHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX (DUTYD,




HECYIIECTBYIONINX 00bEKTOB

AKCHOMBI CTEpPEOMETPUU U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTCPCOMCTPUHU U IICPBLIC
CJICACTBUA U3 HUX

«©

AKCHOMBI CTEpPEOMETPUU U TIEPBbIE
cienctBus U3 HUX. CriocoObl 3a1aHUsI TPSIMBIX
U TUIOCKOCTEH B pocTpancTBe. O003HAYEHUS
MPSAMBIX U IUIOCKOCTEN

N3o0pakeHne ceuyeHn MUPaMHU/IbI,
Ky0a ¥ MPU3MBI, KOTOPBIC IPOXOAST Yepe3 uX
pé6pa. N300pakeHne nepeceueHus
MOJTYYCHHBIX TIIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMH IIBETAMH

N3o0pakeHne ceueHnid MUpaMuIbl,
Ky0a U IPU3MBbI, KOTOPbIE TPOXOJIST Yepe3 Ux
pé6pa. N300pakeHne nepeceueHust
MOJTyYEHHBIX IUTOCKOCTeN. PackpammBanue
MOCTPOEHHBIX CEUEHUI Pa3HbIMH LIBETAMU

N3obpaxkenue ceueHuii MUpaMuIbl,
Ky0a 1 MPU3MBbI, KOTOPBIE IPOXOJAT Yepe3 UX
pé6pa. N300pakeHne nepeceueHust
IOJIyYEHHBIX IUTOCKOCTeN. PackpammBanne
ITIOCTPOCHHBIX CEYCHUM Pa3HBIMU LBETAMU

N3obpaxkenue ceueHuii mupamuibl,
Ky0a M MMPU3MBI, KOTOPBIC MTPOXOAT Yepe3 MX




pEopa. M300paxeHune nepecedcHus
IIOJIyYEHHBIX INIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEYEHN Pa3HBIMH LIBETAMU

Merton cneoB sl MOCTPOEHUS
CeYeHUU

MeTon ciie1oB 17151 TOCTPOCHHUS
ceyeHui. CBOMCTBA MTEpECEUEHUN MPSMBIX U
IIJIOCKOCTEN

Mertoz cinenoB a1l MOCTPOCHMUS
ceyeHui. CBOMCTBA MTEpECEYEHUN MPSMBIX U
IIJIOCKOCTEU

[TocTpoeHue ceuenuii B mupaMue,
KyOe 1o Tpém Toukam Ha péopax. Co3gaHue
BBIHOCHBIX UEPTEXKEH U 3aMKCh I1aroB
MTOCTPOCHHUS

[TocTpoeHue ceuenuii B mupaMue,
KyOe 1o Tpém Toukam Ha péopax. Co3gaHue
BBIHOCHBIX UEPTEXKEHN U 3aMKCh II1aroB
MTOCTPOCHHUS

[TocTpoeHue ceuenuii B mupaMue,
KyOe 1o Tpém Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEH U 3aIKCh 111aroB
MTOCTPOCHHUS

[TocTpoeHue ceuenuii B mupaMue,
KyOe 1o TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX UEPTEKEW U 3alKCh IAroB




MIOCTPOCHHUS

[ToBTOpenue mnanumerpun: Teopema o
MPOINOPLMOHATIBHBIX oTpe3kax. [Tomobue
TPEYTrOJIbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacdyeTsl B ceUeHUSIX Ha BBIHOCHBIX
yeptexax. Mictopust pa3BUTHS TUIAHUMETPUU U
CTEPEOMETPUH

Kontponrsnas pabora "AkcrOMBI
crepeomerpun. Ceuenus"

B3anmHoe pacnonoxeHue npsmbix B
npoctpancTBe. CKpeluBaromuecs npsmbie.
[Ipr3Haky CKpEemMBAOIIMNXCS MPSIMBbIX.
[TapannenbHbie IpsiMbIE B TPOCTPAHCTBE

Teopema o CylIeCTBOBaHUM U
€IMHCTBEHHOCTH MPSIMON MapasieIbHOM
JAHHOW MPsIMOM, IPOXOASIIECH YEPe3 TOUKY
MPOCTPAHCTBA U HE JIKAIIEH HA TAaHHOMN
npsMoi. Jlemma o nepeceueHnmn
MapajuIeNIbHBIX IPSIMBIX INIOCKOCTHIO

[TapannenbHOCTH TpEX NPSIMBIX.
Teopema o0 TpEX mapasuieIbHbIX TPSIMBIX.
TeopeMa 0 CKpenMBarOIIUXCS TPSIMBIX

[TapannenbHOE MPOEKTHUPOBAHUE.
OcCHOBHBIE CBOMCTBA NapaieIbHOTO
npoekTupoBanus. M300pakeHne pa3HbIX




¢buryp B napasuie’aIbHON MPOESKINH

[enTpanbHas npoeKus. YToi ¢
COHAIpPABJIEHHBIMH CTOPOHAMH. YTOJI MEXKIY
MPSIMBIMU

3aauu Ha 10Ka3aTenbCTBO U
HCCIIeIOBAHKE, CBSI3aHHBIE C PACIIONIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE

(%]

[ToHsATHS: MapaIeNbHOCTh MPSMOH U
IUIOCKOCTH B IpocTpancTse. [Ipu3nak
HapaaeaTbHOCTH MPSIMOM U MIIOCKOCTH.
CaoiicTBa napaienbHOCTU IPSIMON U
IUIOCKOCTH

(g0]

I'eomeTpuueckue 3agaun Ha
BBIUHCIICHUE U I0KA3aTEIIbCTBO, CBI3AHHBIE C
MAPAJIIETBHOCTHIO NPSIMBIX U TJIOCKOCTEN B
MPOCTPAHCTBE

(g0]

[TocTpoenue ceueHus, TPOXOAAIIETO
yepes NaHHYIO MPSAMYIO Ha YEPTEXKE U
MapAJJIETBHOTO APYroi npsiMoid. Pacuér
OTHOIIEHUI

(@8]

[TapamnenbHast IpoeKys, IPUMEHEHHE
JUIS IOCTPOEHUS CEYeHUH KyOa U
napaynenenunena. CBoncTna
napajijiesIeuIe1a U IpU3Mbl

(@8]

[TapamnensHble uiockocTu. [Ipu3Haku
NapajuIeIbHOCTH JIBYX IIOCKOCTEN




(%]

Teopema 0 mapamienbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, IPOXOSAIIECH
yepe3 TOUKY, He MPUHAIeXKAITYI0 TaHHOU
IIJIOCKOCTH U CJIEICTBUS U3 HEE

[d%)

CaoiicTBa napaienbHbIX INIOCKOCTEN:
0 MApAIUIEIIBHOCTH NPSMBIX [IEpECeYEHUs IIPU
[IEPECEYCHUN JBYX I1apaUICIIbHBIX
IJIOCKOCTEMN TPEThEU

(@0

CBoiicTBa napaienbHbIX MIOCKOCTEM:
00 oTpe3Kax MnapauieabHbIX MPSMBIX,
3aKJIF0YEHHBIX MEXKy NapaJljIeIbHbIMU
IUIOCKOCTSIMU; O MIEPECEUEHUN MPSIMOH C
JBYMs apajuIeIbHBIMU IUNIOCKOCTSAMU

(%]

[ToBTopenue: Teopema [Iudaropa na
MJIOCKOCTH

(g0)

[loBTOpEHNE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napaijieenuIe1a

Brruncnienue JuiiH OTpe3KOB B KyOe u
MPSIMOYTOJILHOM Mapaielenunese

[lepneHMKyIApHOCTH IPSIMOU U
ILUIOCKOCTH. [Ipr3HaK neprneHIuKyIspHOCTH
IPsAMOM U TIJIOCKOCTH

[lepneHauKyIApHOCTD IPSMOU U
ILJIOCKOCTH. [Ipr3HaK neprneHIuKyIspHOCTH




MIPSIMOM U IIJIOCKOCTH

Teopema 0 CylIeCTBOBAaHUU U
€MHCTBEHHOCTH MPSIMOU, TPOXOAIICH yepes
TOYKY MPOCTPAHCTBA U MEPIECHIUKYISIPHOHN K
MIJIOCKOCTH

[ImockocTy 1 neprneHIuKyIsIpHbIE UM
MpsIMbIE B MHOTOTPAHHHUKAX

IInmockoctu n MCPICHAUKYIIAPHBIC UM
IpAMBIC B MHOTOI'paHHUKax

[lepnenauKyssap 1 HAaKJIOHHASL.
[TocTpoenue nepreHAUKyIsIpa U3 TOYKU Ha

IPSIMYIO

IleprieHuKyIsAp ¥ HAKJIOHHAS.
[TocTpoenue nepneHauKyIIsApa u3 TOYKU Ha

PSIMYIO

TeopeMa 0 TpEX MEpIEHIUKYIIApAX
(mpsimast 1 oOpaTHast)

(@]

Teopema o0 TpEX MEpPIEHIUKYIAPAX
(mpsimast 1 oOpaTHast)

(@]

Yron Mexay CKpelnBaroIuMHUCs
MPSMBIMH

(@]

[Touck nepneHAUKYISIPHBIX MPSIMBIX C
MOMOUIBIO MEPIEHAUKYISIPHBIX MJIOCKOCTEN

(@]

OpTOoroHanbHOE NPOEKTUPOBAHUE

(@1

[TocTpoenue ceuenunii Kyoa, IpU3Mbl,




MIPaBWJIBHOW MUPAMUJIBI C IOMOILBIO
OPTOrOHAJILHOU MPOECKLIUU

(@]

[TocTpoenue ceuenuii Kyoa, mIpU3Mbl,
MpaBUILHOM MUPaMUIbI C TOMOIIbIO
OPTOrOHAJILHOW MPOEKLIUU

(@11

CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIOCKOCTH. [Tnockoctn
CUMMETPHUN B MHOTOI'PaHHHUKAX

(@]

[Ipu3Hak neprneHuKyIIpHOCTH
MPSIMOM U IIJIOCKOCTH KaK CJIEICTBUE
CUMMETPHH

(1]

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH J0 IJIOCKOCTU

(@]

[IpaBunbHble MHOTOrpaHHUKHU. Pacyér
PacCTOSHUM OT TOYKH J0 IJIOCKOCTH

CriocoObI OITYCTUTH MEPIICHNKYIISPHI:
CUMMETPHSL, CIABUT TOYKH I10 MAPAIIIECITBHOU
pAMON

CnBur 1o HemnapasuieIbHOW MPSAMOH,
M3MEHEHHE PACCTOSHUN

Kontponbshas padota "B3aumuoe
pacIoNoXeHne IPSIMBIX U TUIOCKOCTEH B
npocrpaHcTse"

[ToBTOpEHueE: yron Mexay NpsMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIBHOM
TPEYrOJIbHUKE, TEOPEMA KOCUHYCOB




[TIoBTOpEHHUE: yron Mexay
CKPELIMBAIOLIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTprueckne METOAbI BBIYUCIICHUS
yria Mexay NpsMbIMU B MHOT'OTPaHHUKAX

JIByrpanHubiii yroi. CBOKWCTBO
JUHENHBIX YIJIOB JBYTPAaHHOTO yria

[TepnieHMKyISIpHBIE MIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHIUKYISIPHBIX
IJIOCKOCTEN

[Ipu3Hak neprneHuKyIspHOCTH
IUIOCKOCTEN; TEOpEMA O MIPSIMOM IepeCeUECHHUs
JBYX IUIOCKOCTEH MEPIIECHIUKYISIPHBIX
TPEThEU IIIOCKOCTH

[IpssMOYTOBHBIN MTAPAIUICIIECITATIET;
KyO; U3MEpEeHHsl, CBOWCTBA MPSMOYTOJIbLHOTO
napasuiesienuneaa

Teopema 0 quaroHaIn
MPSMOYTOJIFHOTO TapayijieenuIeaa u
CJIE/ICTBHE U3 Hee

CrepeoMeTpuyeckre 1 NpUKIaJIHbIe
3a/1a4M, CBSI3aHHBIE CO B3aUMHBIM
PacIooKeHUEM TIPSMBIX U TNIOCKOCTH

[ToBTOpEHUE: CKpEIIMBAOIINECS
MpsIMBIe, TTapajlIeIbHbBIC TIJIOCKOCTH B
CTaHJIAPTHBIX MHOTOIpaHHUKAX




[Tapa napamienpHbIX III0CKOCTEN Ha
CKPELIMBAIOLIUXCS IPSIMBIX, PACCTOSIHUE
MEXIY CKPEIIMBAIOITUMUCS TIPSIMBIMH B
MPOCTHIX CUTYALIUIX

Paccrosinue oT TOYKHU 710 TJIOCKOCTH,
paccTosiHue OT MPSIMOM 10 TIJIOCKOCTH

Brruncnenne paccTossHAN MEXIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU C IOMOILBIO
MEPIEHIUKYIAPHON INIOCKOCTH

TpéxrpaHHslil yroJ, HEpaBEHCTBA IS
TpexrpaHHbIX yrio. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB M CHHYCOB ISl
TPEXTPAHHOTO yIiia

DneMeHThI chepruecKoil reoMeTpuu:
reoJIe3nYecKre JMHUM Ha 3emiie

Kontponwsnas pabora "Yribl u
pacctrostHus"

CucremaTtuzaius 3HaHUI
"MHOTrorpaHHUK U €ro 3JIeMeHThI"

IInpamuna. Buas! nupamun.
[IpaBunbHas nupamuaa

[Ipn3ma. IIpsmas u HaknOHHAs
npusmsel. [IpaBuibHas npuzma

[Ipsamoii mapamienenunen,
MPSMOYTOJIbHBIN Mapanenenunesn, Kyo

Brinykible MHOTOTpaHHUKH. TeopeMa




Diinepa

Brinykible MHOTOrpanHuky. Teopema
Ounepa. [IpaBunbHbBIE 1 TOTYIPABUIIBHBIE
MHOTOI'pPaHHUKH

KouTtponbshas pabota
"MHoOrorpaHHukn"

[TonsiTue BeKTOpa Ha MIIOCKOCTH U B
IPOCTPAHCTBE

CyMMa BEKTOpOB

PaznocTth BCKTOPOB

HpaBI/IJIO ImapaiICJICIIuIIC 1a

«©

YMHOKEHHE BEKTOPA Ha YHUCIIO

«©

Paznoxenue Bexkropa mo 6azucy Tpéx
BEKTOPOB, HE JISKAIIMX B OJJHOM MJIOCKOCTU

«©

CxkansipHO€E NPOU3BEICHNE

«©

Brrancnenne yrina Mexay BEKTOpamu B
IIPOCTPAHCTBE

«©

[IpocTreiimue 3a1auu ¢ BEKTOpaMu

«©

[Ipocreimme 3agaun ¢ BEKTOpaMu




g
“ (V)
5 [Ipocreiimue 3agaun ¢ BEKTOpaMu
g
7 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu
g
~ (V]
3 O000111eHIE U CUCTEMATH3AINS 3HAHUI
g
- ~
9 O06o01IeHre U cUCTEMaTU3aIMsI 3HAHUH
1
00 WroroBas koHTposibHas paboTa
1
01 Nrorosas koHTposbHas paboTa
1 y
02 O06o011eHne U cucTeMaTu3alus 3SHaHU I

OBILIEE KOJIMYECTBO YACOB I1O
[TPOITPAMME
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11 KIJACC

KoJsmuyecTBo yacos JIEKTPOHH
Tema ypoka Be Korrrpo TpakT Ta o ble WHppoBLIe
n/m JIbHbIE yeckue o0pa3oBaTte/ibHbIE
ero U3y4eHHs
padoThbI padoThbI pecypchl
IToBTOpenue Temol "KoopanHaTsl 1
BEKTOPA Ha IJIOCKOCTU U B MPOCTpaHCTBE"
[ToBTOopenue Temsl "CransgpHoe 1
IIPOU3BEACHUE BEKTOPOB"
[ToBTOpeHue TeMsl "Briuncienue yria 1
MEXy BEKTOpaMu B MPOCTpPaHCTBE"
[ToBTOpEenue TemMel "YpaBHEHME 1
IPSIMOM, TPOXOIALIEN Yepe3 JBE TOUKH"
YpaBHEHHE TIIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IIJIOCKOCTH B OTPE3KAX
YpaBHEHHE MIIIOCKOCTH, HOpMaJlb, 1
yYpaBHEHHME IJIOCKOCTH B OTPE3KaX
BekropHoe npousseaeHne 1
JInHeHbIE HEPAaBEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHHE
JIuneliHbIe HEPABEHCTBA, JIMHENHOE 1
IpOrpaMMUPOBAHKE
AHaNnUTUYECKUE METO/IBI PacyéTa yriia 1
0 MEXy MPSMBIMA B MHOTOTPaHHUKAX
AHanmMTHYECKUE METOABI pacuéra yria 1




MCXKY IJIOCKOCTAMUA B MHOI'OI'paHHHUKAX

dopmyiia pacCTOSIHUS OT TOYKH J10
MJIOCKOCTH B KOOPAUHATAX

HaxoxxneHne pacCTosSTHUI OT TOYKH JI0
MIJIOCKOCTH B KyOe

HaxoxneHue pacCTOssHUN OT TOYKHU J10
MJIOCKOCTH B MPABUJILHOM MUPAMUIE

Kontponbnas padora "AHanurudeckas
reomerpus"”

CeueHusi MHOTOIPaHHUKOB:
CTaHJAApTHbIE MHOTOI'PaHHUKH

CeueHus MHOT'OTPaHHHUKOB: MCTO
CJICAO0B

CeueHust MHOTOTpaHHHUKOB:
CTaHJIapTHBIE IJIOCKOCTH, IEPECEUECHUs
NPSAMBIX U INIOCKOCTEN

HapaHHeJ'IBHBIe IMPAMBIC U TINIOCKOCTHU:
mapajICIIbHBIC CCUCHUA

[TapautenbHbIE TPSAMBIE U TUIOCKOCTH:
pacy€T OTHOLICHUN

[TapaienbHble OPSIMBIE U TUIOCKOCTH:
YIJIBI MEKAY CKPEIMBAIOIMMUCS TPSIMBIMU

[leprieH UKy pHBIE NPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE ITAPbI
NEPIEHIUKYIISPHBIX IIJIOCKOCTEN U NIPSIMBIX,
CUMMETPHUHY MHOTOI'PAaHHUKOB




[lepnieniuKyIIApHBIE TIPSIMBIE U
IJIOCKOCTH: TEOpEMa O Tpex
NEPIECHIUKYIISIpaxX

[leprieH UKy pHBIE NPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OTPaHHUKAaxX

[ToBTOpEHME: MIOmAN
MHOTOYTOJIEHUKOB, ()OPMYJIBI TS TUTOTIAICH,
cooOpaxkeHus moaoous

[ToBTOpEHME: MIOIAAN
MHOTOYT'OJILHUKOB, (DOPMYJIbI IS IJIOILAJIEH,
cooOpaxxeHus moaoous

[ToBTOpeHue: momaau
MHOTOYTOJILHUKOB, (DOPMYJIbI AJIs MIJI0IIAJEH,
cooOpaxxeHus Moao0ous

[Tnomamy ceyeHnii MHOTOTPAaHHUKOB:
TUTOIIA N TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpakeHUs TOA00us

[Tnomamy ceyeHnit MHOTOTPAHHUKOB:
TUTOIIA M TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpakeHUs TOA00us

Kontponbshas pabota "[loBTopenue:
MHOTOTPAaHHUKH, CEYCHHS] MHOTOTPAHHUKOB'"

O6béM Tena. O0BEM MPSMOYTOJIEHOTO
napauiesenuIe1a

3amaun 00 yaBOeHUHU Ky0a, o




KBaJ[paType Ky0a; 0 TPUCEKIINUHU yriia

CrepeomeTpuuecKkue 3a/1auu,
CBsI3aHHBIEC C 00BEMOM MPSIMOYTOIHLHOTO
napaJjuiesienumes1a

[TpuknagHeie 3a1a4u, CBI3aHHBIE C
BBIYUCIICHUEM 00bEMA MPSIMOYTOJILHOTO
napasuieenueaa

O0BEM TpAMOIT TPU3MBI

CrepeoMeTpuyuecKUe 3aJ1auu,
CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB TIPSIMOM
TIPU3MBI

[Ipuknannele 3a1a4uu, CBSI3aHHbBIE C
00BEMOM MPSMOM MPU3MBI

Borunciienne 00bEMOB TeN € TOMOIBIO
omnpeaenéHHoro uarerpaita. Oobpém
HAKJIOHHOH ITPU3MBI

Brranciaenne 00bEMOB TEJI ¢ TOMOIIBIO
onpenenéHnoro uaTerpana. O0bpEm
U PaMUJIbI

dopmyna 00bEMaA TUPAMU/IBI.
OTtHouIeHne 00bEMOB TUPAMUJ C OOIIIM
yII0M

dopmyna 00bEMa TUPAMU/IBI.
OTtHolIeHne 00bEMOB TUPaMUJ C OOIIUM
yIII0M




CrepeoMeTpuuecKue 3a/1auu,
CBSI3aHHBIEC ¢ 00BEMaMU HAKIIOHHOW TTPU3MBI

CrepeoMeTpruyuecKre 3a1a4u,
CBSI3aHHBIC ¢ 00BEMaMU TUPAMUJIBI

[IpuknagHeie 3aaa4u 0 TEME
"O0BEMEBI TeN", CBA3aHHBIE C 00BEMOM
HAKJIOHHON IIPU3MBI

[TpukiaaHbIC 33291 110 TEME
"O0BEMEI Ten", CBA3aHHBIE C 00BEMOM
U PaMUJIBI

[Ipumenenune o0bEMOB. Brruncienue
paccTOsIHUS 10 TIIIOCKOCTH

Kontponbnas padora "O6béM
MHOTOrpaHHUKa"

[{unuHapuyeckasi MIOBEPXHOCTb,
00pa3yrolue MIWIMHAPUYECKONU TOBEPXHOCTH

Hunuanp. [Ipsmoit kpyrosoi
nunuHAp. [nomaas NOBEPXHOCTH HUIUHAPA

KoHnueckasi mOBEpXHOCTb,
oOpa3yronire KOHM4YEeCKOH OBEPXHOCTH.
Konyc

Ceuenue KOHYCa ILIOCKOCThIO,
HapaHHeHbHOfI IIJIOCKOCTH OCHOBAHUA

Yceuéunslii konyc. M3o00paxkenue
KOHYCOB U YCEYEHHBIX KOHYCOB

[1nomaas OOKOBOM MOBEPXHOCTHU U




IIOJIHOW ITOBEPXHOCTH KOHYCA

[Tmomaabs OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCA

CrepeoMeTprueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE, TIOCTPOCHUEM
CEUEHMH UIIMH]IpA, KOHyCa

CrepeoMeTpruuecKue 3a1aui Ha
JI0OKa3aTeNbCTBO U BHIYMCIICHHE, IOCTPOCHUEM
CeUYCHUH UIUHIpa, KOHYyCca

[IpukiiagHeie 3a1a4u, CBSI3aHHbBIE C
UWJIUHIPOM

[Ipuknannele 3a1a4u, CBSI3aHHbBIE C
UIHHAPOM

Cdepa u map

ITepeceuenne cdepsl u mapa c
iockocThlo. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u u3o0paxenue mapa

[Tepeceuenune cdepsl u mapa ¢
miockocThlo. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 u3o0paxkeHue mapa

VYpasuenue coepsl. [nomans chepor u
e€ yacreu

CummeTpus cepsl U mapa

CrepeoMeTpuueckue 3aaui Ha




JI0Ka3aTeILCTBO U BBIUMCIICHUE, CBSI3aHHBIE CO
cdepoii u mapom, MOCTPOCHUEM UX CEUCHUN
TUTOCKOCTBIO

CrepeoMeTpuueckue 3a1au Ha
JI0Ka3aTeJIbLCTBO U BBIUMCIICHUE, CBSI3aHHBIE CO
cdepoii 1 mapom, MOCTPOCHUEM UX CEUCHUN
TUTOCKOCTBIO

[IpukitagHblie 3a1a4u, CBA3aHHBIE CO
cdepoii 1 mapom

[ToBTOpEHNE: OKPYKHOCTH HA
MJIOCKOCTH, BEIYMCIICHHS B OKPY>KHOCTH,
CTaHAPTHBIC MTOA00MS

Paznmnunbie KOMOWHAILINA TEN
BpaIlleHHs © MHOTOTPaHHUKOB

3agaum o TeMe ""Tesa U MOBEPXHOCTH
BpaieHus"

3anauu 1o Teme "Tena v MOBEpXHOCTH
BpaieHus"

Kontponbsnas pabora "Tena u
NOBEPXHOCTH BpaleHus"

O0neéM nunuuapa. Teopema 00 00bEME
IPSIMOTO IHJTMHPA

Borunciienre 065EMOB TeJN € TOMOIIBIO
onpenenénnoro nurerpaita. O6béM KoOHYyca

[Timomaau OOKOBOM M TTOJTHOM
MOBEPXHOCTH KOHYCa




CrepeoMeTpuuecKue 3a/1auu,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
UWINHJIpA, KOHYCa

[IpuknagHeie 3a1a4u IO TEME
"OOBEMBI U TUIONIAIA TTIOBEPXHOCTEH Tem"

OO0BEM 1Iapa 1 IapoBOTroO CEKTOpA.
Teopema 06 00wéme mapa. [lnomans chepsr.
CrepeomeTprYecKre 3a/1a4H, CBI3aHHBIE C
BBIYUCJICHUEM 00BbEMOB 11apa, HIAPOBOTO
CErMEHTa U MIApOBOTO CEKTOpa

[IpuknagHeie 3aaa4u IO TEME
"O0BEMBI TEN", CBSI3aHHBIE C 00BEMOM ITTapa
U Tuiomaabio cepbl. COOTHOMICHUS MEXKTY
TUIOIA/ISIMH TIOBEPXHOCTEN U 00BhEMaMu
IMOJOOHBIX TE

[TonoOHBIE Tena B IPOCTPAHCTRE.
N3menenue o0bpEMa mpu mo1oouu.
CrepeoMeTpruueckue 3aj1auu, CBA3aHHBIE C
BBIYHCIIEHHEM 00BEMOB TeJI U TUIOMIaIeH
IIOBEPXHOCTEN

Kontponbsnas pabota "[1nomaam
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TEN"

JIBM>KEHUSI TPOCTPaAHCTBA.
OTtoOpakenus. JBIXKCHHUS U PaBEHCTBO
¢uryp. OOuire cBoiicTBa IBUKESHUN

Buabl 1BuKEeHUN: TapaljieabHbINA




MIEPEHOC, LICHTPAJIbHASI CAMMETPUS,
3epKajibHasi CHMMETPHSI, IOBOPOT BOKPYT
IPSMOM

[IpeobpazoBanus nogodus. [Ipsimas u
cdepa Ditnepa

['eomeTpuueckue 3a7aum Ha
MPUMEHEHHE JIBUKCHUS

KontponsHas paborta "BekTophl B
npocTpaHcTBe"

O6o6maromiee nmoropenue 11
MOHATHI 1 METO/I0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aIl1s 3HAHUI:
"ITapaiyienbHOCTh MPSAMBIX U TJIOCKOCTEN B
npocrpancrse”

Oo6o6maromniee mopTopenue 11
MOHATHI U METO/I0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTHU3alMs 3HaHUM: "BeKkTophl
B IIPOCTpaHCTBE"

Oo6o6maromiee mopToperue 11
MOHATHI U METO/I0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3alMs 3HAaHUM: "BeKkTophl
B IIpOCTpaHCTBE"

Oo6o6maromiee mopToperue 11
MOHSATUM U METOJIOB Kypca reomerpuun 10-11
KJIaCCOB, CHCcTeMaTHu3alus 3HaHui: "Oo0beM
MHOT'OTrpaHHUKA"




O6o6maromiee mosropenue 11
HOHATHI U METOI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMaTu3anus 3HaHui: "Oo0bemM
MHOTOI'paHHUKa"

O6o6maromiee mosropenue 11
HOHATHI U METOI0B Kypca reomerpuu 10-11
KJ1accoB, cucTemaru3anus 3Hanuii: "[Inomanu
MOBEPXHOCTH U 0OBEMBI KPYTJIbIX TENT"

O6o6maromiee mosropenue 11
NOHATHI U METOAOB Kypca reomerpuun 10-11
KJ1aCCOB, cucTeMaTu3anus 3Hanui: "I1nomanu
MOBEPXHOCTH U 0OBEMBI KPYTJIbIX TeT"

HtoroBast KOHTpOJIbHAS paboTa

HroroBas KOHTPOJIbHAaA pa60Ta

[ToBTOpEeHuUe, 06001ICHIE U
cUCTeMaTHU3aIus 3HaHUU

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJOTUMI

Uctopus pa3BuTHUsl CTEPEOMETPUH KaK
HAyKH 1 €€ POJIb B PA3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUI

Uctopus pa3BuTus CTEpEOMETPUH KaK
HAyKU U €€ poJib B pa3BUTHH COBPEMEHHBIX




HWHXXCHCPHBIX U KOMIIbIOTCPHBIX TEXHOJIOT UM

Hcropust pa3BUTHSL CTEPEOMETPHUM KaK
HAyKHU U €€ pOoJIb B pa3BUTHH COBPEMEHHBIX
VWH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN

00

Hcropust pa3BUTHSL CTEPEOMETPUM KaK
HAyKU U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUN

01

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUM

02

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAyKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJOTUI

OBHLIEE KOJIMYECTBO YACOB I1O

I[TPOI'PAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
IMPOIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHAJIBI JUIA YYEHUKA

METOINUYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChHI CETH

HUHTEPHET



JOKYMEHT MOZMNUCAH MIEKTPOHHOM MOAMMUCHIO

MYHULIMNANbHOE BHOKETHOE OBLUEOBPA3OBATE/IbHOE 06.09.23 18:20 (MSK) Ceptudwmkat ASFAFFA6855CDA648D9EFAA3C2015683
YYPEXXAEHMUE "JIULIEN N2 15 UMEHU AKAJEMUKA HOJIUS BOPUCOBUYA
XAPUTOHA" TOPOAA CAPOBA, lNopsiueBa CeeTnaHa tOpbeBHa, mpekTop




