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HOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «l'eomerpus» 06a30BOro ypoBHS st
oOyuaromuxcst 10 —11 kimaccoB pa3zpabotaHa Ha ocHOBe DenepanbHOTO
roCyIapCTBEHHOT0 00pa30BaTEILHOIO CTAHJApTa CPEAHEro O0IIero o0pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTeMaTU4eCKOMy OOpa30BaHUIO, W TPAJUIUA POCCUUCKOro 0Opa3oBaHU.
Peanu3amus mporpammbl o0ecriednBaeT OBIAICHUE KIIOYEBHIMU KOMIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUISI CAMOPa3BUTHS M HENPEPHIBHOTO 00pa3oBaHUA,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO U IIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTU O0yYarOIIUXCsl.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOrO Kypca TEOMETPHUM Ha YPOBHE CPEIHET0 OOIIeTo
oOpa3zoBaHusi OOyCIIOBJIEHAa MPAKTHUECKOW 3HAYMMOCTBIO METAlPEAMETHBIX |
MPEAMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HANPABICHUH JMYHOCTHOTO
pa3BuTHs oOydaromuxcs, GopMHUpPOBaHUS (PYHKIIMOHAIBHON MaTeMaTHYeCKOU
IPaMOTHOCTH, U3YUYEHUS NPYTUX YUCOHBIX TUCIUIUINH. Pa3BuTne y oOydaromuxcs
PABUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKIECHUU TC€OMETPUUYCCKHUX
a0CTpakIii, COOTHOIICHUH PEATbHOTO U HUJICATBHOT0, XapaKTepe OTpaXKEHUs
MaTeMaTH4eCKOM HAyKOW SBJICHUM M TPOLECCOB PEAJBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIM MAaTEeMAaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM
MO3HAHWUU U B TIPAKTUKE CITOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PCHHS
y4Yalluxcsi, a TaKKe KaueCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsiETCS OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTh M3y4YEHHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOU HAMPAaBIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MebIUIeHWe, (GopMupyeMoe MpH HU3YYECHUH OOyJaronMMUcs
MOHSATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3ajad, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIIOTE3bl HETOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTaX ACATEIbHOCTH dYeinoBeka. OpHEHTalMsl 4YeloBeKa BO BPEMCHH MU
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIuaIbHOTrO ObITHS, dopma
OTPaXEHUS OKPYKAIOIIETO MHUPA, YCIOBHE YCIEIIHOTO TMO3HAHUS U aKTHBHOTO
npeoOpa3oBaHus  JedCTBUTEIbHOCTH. OmepupoBaHWe  IPOCTPAHCTBEHHBIMHU



oOpazamu OO0BEIUHSIET pa3HbIC BUILI YYEOHOH U TPYAOBOW JACSITEIBHOCTH,
SBIISICTCSI OJHUM W3 TMPOGECCHOHAIBHO BAXXKHBIX KA4YEeCTB, MOATOMY aKTyallbHA
3aga4a (OpMUpPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUUECKON JEATETHHOCTH 110 MHOTUM HAINPABIICHUSM.

Ilens ocBoeHMS MporpaMMbl ydeOHOro Kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE 00yueHus — 0011eo0pa3oBaTelibHOe W OOILIEKYJIbTYpPHOE pPa3BUTHE
oOyJaroruxcst ~ 4epe3  o0ecrnedeHue  BO3MOXKHOCTHM  MPUOOpETEeHUs |
VCIIOJIb30BAHUSI CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAaHWMM W JEUCTBU,
cnenu(pUIHBIX TEOMETPUH, BO3MOKHOCTH YCITEITHOTO MPOIODKCHHSI 00pa30BaHMs
10 CTIEIMAIBHOCTSM, HE CBA3aHHBIM C MPUKJIIAHBIM UCIIOIb30BAHUEM F€OMETPUU.

[Iporpamma 1o rTeoMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAYEHA IS
00yJaronuxcsi CpeTHeN MIKOJIbI, He WCIIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 00111ero oopa3zoBanusi. TakuMm oOpazom, oOyuaromuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIME MaTEMaTHYECKUE YMEHHs, CBSI3aHHbIE
co crnenupuKod TEOMETPUU U HEOOXOIWMBIE IS JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTH H3yYUTh T€OMETpPHUIO Ooiee
rIyOOKO, €CIM B JMallbHEWIEM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPUUYECKHUX
3HaHUSAX B MPO(eCcCHUOHATBHON NeATeIbHOCTH.

JlocTikeHne 1eM  OCBOGHHS TMPOrpaMMbl  00ECIIEUUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpHTETHBIMH 3amadyaMd  OCBOCHHS  Kypca
«I"eometrpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIsItOTCS:

« popMUpOBaHUE MIPEACTABICHUS O TEOMETPHUH KaK YaCTH MUPOBON KYJIbTYpPbI

¥ OCO3HAHME €€ B3aUMOCBSI3U C OKPYKAIOITUM MUPOM;

o« popMUpOBaHUE TIPEACTABICHHUS] O MHOTOTPAaHHUKAX W TEIaX BPAIICHUS Kak
O BWOXHEWIIIMX MAaTEeMAaTHYECKUX MOJECISAX, MO3BOJISIONIMX OMHMCHIBATh U
U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

« popMupOBaHUE YMEHUS PacClO3HABATh HA YePTEkKAX, MOJCISIX U B PEATbHOM
MHUpPE MHOTOTPAaHHUKH W TeJla BPAICHHS;

e OBJIQJICHUE METOJIaMU DEILEHUs 3a/lad Ha MOCTPOCHUSI HAa U300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e popMupOBaHWE yMEHHUS ONEPUPOBATH OCHOBHBIMU  TOHSTHUSMU O
MHOTOT'PAHHHMKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PELICHUSI OCHOBHBIX THIOB 3a/1a4; (OpMUPOBaAHUE
YMEHUS TPOBOJIUTH HECJOXKHBIE JIOKa3aTeNbHBIC PACCYXKICHUS B XOJE
pEIICHUST CTEPEOMETPUUYSCKHX 3a7a4y W 3a7a4 C MPaKTHICCKUM
COJIEp)KaHUEM;



e PA3BUTHE WHTEJUICKTYAJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH O0YyYaromuxcs,
MO3HABaTEIbHON aKTUBHOCTHU, UCCIEA0BATEIbCKUX YMEHUHN, KPUTUUHOCTHU
MBIIUICHUS;

e popMupoBaHue (HYHKIMOHAIBLHON TPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPHUHU:
YMEHHUE PACIO3HABATh MPOSBICHUS T'€OMETPUUYECKUX MOHSATHH, 0OHEKTOB
1 3aKOHOMEPHOCTEH B pealbHbIX KU3HEHHBIX CUTYaIUAX U MPU U3YUCHUU
JpYyTUX  y4eOHBIX  MPEIMETOB,  MPOSIBJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh WX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJENIHN, MPUMEHATh OCBOCHHBIH TI'€OMETPUUYECKUMN
anmapar Uil pElICHUd MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad,
MHTEPIIPETUPOBATH U OLIEHUBATH MTOJYYEHHBIEC PE3YJIbTATHI.

OTan4uTeNnbHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOYEHHE B KYypC
CTEpEOMETPUM B Hayaje €ro HW3y4YeHUs 3aJad, pellaeMblXx Ha YpPOBHE
MHTYUTHUBHOI'O MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHAs paboTa Haj
HUMH, 4YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBHUPYET K
JAJIbHEUIIEMY U3yYECHUIO ITPEAMETA.

[Ipennourenue oTaaércst HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHUsI, TO
€CTh TEOPETUYECKUE 3HAHUSI MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
ydaluxcsi B Kypce CTEPEOMETPHM IPOBOAUTCA 3a CUYET pPEIICHUS 3a4ad Ha
CO3JJaHME  TMPOCTPAHCTBEHHbIX 00pa3oB M  3aJa4y Ha  ONEpUpPOBAHUE
IPOCTPAHCTBEHHbIMH OOpazamu. Co3nanue oOpa3a IPOBOAUTCS C OMOPOM Ha
HarJIIIHOCTh, a OINEpUpoBaHHE O0Opa3oM — B YCIOBUSX OTBICYCHHUS OT
HArJsIHOCTH, MBICJIEHHOTO U3MEHEHUS €T0 UCXOTHOTO COACPKAHUS.

OcHOBHBIE coepKaTenbHble TMHUKA Kypca «l'eomerpun» B 10—11 knaccax:
«MHuororpanHukmny, «lIpsiMble U MIIOCKOCTH B MIPOCTPAHCTBE», «Tena BpauieHus»,
«BeKTOpbI U KOOPAUHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTIOTUYECKUX YMEHHMN
pacrpenensercss HE TOJBKO IO COJAEPKATEIbHBIM JIMHUAM, HO W II0 TOJaM
o0y4eHHs Ha YPOBHE CpeHEro 0011ero 00pazoBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJbTaTaM
OCBOCHHS paboueil mporpaMMbl, paclpeAel€éHHBIM 10 ToJaM OOydeHwUs,
CTPYKTYPUPOBAaHO TaKuM 00pa3oM, 4YTOObI OBJAJCHUE TIE€OMETPUUECKUMU
NOHATUSIMU Y HABBIKAMH OCYILIECTBIISIIOCH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJI0/IEHUEeM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYATUCH B
oOILIyI0 CUCTEMY T€OMETPUYECKHX MPEJCTABICHUN OOYyYarOIIUXCsl, PACIIMPAS U
yriIyosisisi €€, 00pa3ysi MPOUYHbIE MHOKECTBEHHBIC CBS3H.



MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

Ha n3ydenne reomerpun orBoautcs 2 4yaca B Henelto B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a iBa roja ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3anmHoe pacnosiokeHrue MNpsMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajuleNIbHble M CKpeluBaroniuecs mnpsamble. [lapaimensHOCTs NpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPSAMbIE B IPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSMBIX; MAPAIIIETBHOCTh MPAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJd MEXAYy NpsSMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTD MIJIOCKOCTEN MapaJlyIeIIbHbIC IJIOCKOCTH; CBOICTBa
napajienbHbIX IUIockocTel. [lpocreifiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpadp, KyO, mapasiesenunes]; ToOCTPOCHHE CEUCHUH.

[leprieHIMKYIAPHOCTD NPSIMOM M IUIOCKOCTH: NEPIEHIANKYISAPHBIE IPSIMBIE B
IPOCTPAHCTBE, NPSAMBIE NAPAJUICIBHBIE W MEPIECHANKYISPHBIE K IIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
NEPIEHAUKYIJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKIY IPSIMOU U
IJIOCKOCTBIO;  JABYTPAHHBIM  yroj, JIMHEHMHBIM Yroia JBYTPAHHOIO  yIvId.
[leprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 NIJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 10  IJIOCKOCTH,  MNpOeKiuss  (GUrypel  Ha  IJIOCKOCTb.
IlepnieHIMKYIAPHOCTD  IJIOCKOCTEW: MPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHAUKYISPaX.

MHororpaHHuUKH

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIE
Y HEBBIITYKJIbIC MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
OpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI; MpsMas U HAKJIIOHHAs MPU3MbL; OOKOBas U
NOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuielienunes; U ero cBoicra. Ilupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yced€éHHas nupamMuaa. OJEMEHTbl Npu3Mbl W nupamunabl. lIpaBunbHbIe
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWJIbHAs MHUPAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMHUAA W TPaBUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOIOTPAaHHHUKAX: OKTas3Ap,
nozexkasip ¥ ukocasap. CeyeHus: Ipu3Mbl U TUPAMHUIBI.

CummMeTpust B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIIBHO TOYKH, MPSIMOW,
IUIOCKOCTH.  JJEMEHThl CUMMETPHUM B  NHMPAaMUJAX, HapaJlIeleluIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Boruncnenne 31€MEHTOB MHOTOTPaHHMKOB: pE&Opa, JauaroHaid, YTJblL.
[Inomane OOKOBOW IMOBEPXHOCTH U IMOJHOM IOBEPXHOCTU MPSIMOM IMPU3MBL,
IJIOLAJAb OCHOBAaHMUM, TeopemMa O OOKOBOW MOBEPXHOCTH NPSIMOW MPU3MBIL
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHUPaAMUIbI,
TeopeMa O IUIomaau yceuéHHoW mnupamuapl. [lonstue o0 o0béMe. OO0BEM
UPaMUIbI, TPA3MBI.

[Tono6nsie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOIIASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOIOOHBIX TEJL.

11 KJIACC

TeJsia BpameHus

Hunmuuapuueckas IIOBEPXHOCTb, oOpa3ytomue UMJIMHAPUYECKOU
MOBEPXHOCTH, OCh LWJIUHJAPUYECKON mMoOBepXHOCTU. [lumuHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpa3ylollas MU OCh, IUION[aAh OOKOBOW M TOJIHOU
MOBEPXHOCTH.

Konuyeckass moBepxHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KOoHYyC: OcHOBaHME U BeplrHa, 00paszyromias
U OChb, IUIOIIQJlb OOKOBOM W TIOJHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
o0pa3sylolire U BhICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTD.

Cdepa m mrap: meHTp, paaudyc, AMAMETP; IUIOMIAJb TOBEPXHOCTH CQEpHI.
B3anmMHoe pacnonoxenue chepsl U MIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
IJI01a/1b CEephI.

N3o0pakeHue Ten BpalieHus Ha MIOCKOCTH. Pa3BEpTKa UIMH]IpA U KOHYCA.

KoMmOvHanmm Tem BpamieHWss ©W  MHOTOTPAHHUKOB. MHOTOTpaHHUK,
onmucaHHbIH OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIICHUS.

[TonsTre 06 06BEMe. OCHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJIBHOTO Mapajulesienunena v ciaeactBus U3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa u MJIomab CPephl.

[TogoOubie Tenma B mnpocTpaHcTBe. COOTHOILIGHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TT0I00HBIX TEJL.

Ceuenust muavHApa (TapauieIbHO M MEPIEHAUKYISPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl U KOOPANHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpoctpaHcTBe. ClioKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PaznokeHne BEeKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX C
IPUMEHEHUEM IIpaBUJI JACUCTBHM € BekropaMu. IlpsmoyrosbHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTOoJl MEXIy Bekropamu. CKaISIpHOE IPOU3BEICHHUE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMH U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1au.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BociMTaHue:

c(hOpMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLenyp TpaxIaHCKOro ooOmectBa (BbIOOPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOILIOMY U HAaCTOSIIIEMY POCCUICKONW MAaTEMATHKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKEHUM B JPYTrUX HayKaxX, TEXHOJOTHUAX, cpepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MTPUMEHEHUEM JIOCTUIKEHUI HAYKHU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOT'O BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO Oy ayIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOYAs ICTETUKY MATEMATHYECKHX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajaad, peuieHui, paccyKIeHUM;
BOCIIPUUMYHUBOCTBIO K MATEMAaTUYECKUM acCleKTaM pa3nyHbIX BUJAOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO YMEHHUS TPUMEHSITh MaTEeMaTUYeCKue 3HaHHUS B
UHTEpecax 3JJ0pOBOTO U O6e30macHoro o0pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOE IHTaHHE, COATaHCHPOBAHHBIN PEKUM 3aHATHA U

OT/bIXa, peryispHas duznueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHIX CHOPTUBHO-037]0POBUTEIBHOM
TSI TEIbHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pasnuyHbiM  cpepam  NMpPodecCUOHANBHOW  JEATENBHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oymymieir mpodeccun u pearr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHEI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy OOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSIKEHWU BCEH >KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH IPAKTUYECKUX 3314 MaTEMATUYECKON HAITPABJIEHHOCTH.

JKOJIOru4ecKoe BOCIMTAHUE:

c(hOpPMHPOBAHHOCTHIO JKOJOTUYECKON KYJNbTYphl, TMOHUMAHUEM BIIUASHUS
COLMAJIbHO-DKOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHONM M COLHAIBHOU
Cpelbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa HSKOJIOTMYECKUX MpoOJeMm;
OpPUEHTAllMed Ha NPUMEHEHHWE MATEMATUYECKUX 3HAHUW Ul pELICHUs 3aJad B
0o0JIacCTH  OKpYXKaloleld Cpenbl, IJIaHUPOBAHMS TOCTYNKOB M OIEHKH WX
BO3MOJKHBIX ITOCJEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

IleHHOCTH HAYYHOI'O NO3HAHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ITAloB €€
pa3BUTHUS M 3HAYUMOCTH JJISI PA3BUTHS LMBWIM3ALHUH; OBJANECHUEM SI3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUSA MUPA;
TOTOBHOCTBIO OCYUIECTBIIATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AESATEIbHOCTD
VHWBUIYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpenmeTHble pe3yibTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCliCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvlie = noznasamenvHvle  Oelicmeus, — 0Oecnedusarom
dopmuposanue 6a308blX KOSHUMUBHBLIX HNPOYECCO8 00YYaowuxcs (oceoeHue
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Jjornueckue aeiicTBUs:

 BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYIUPOBATH
OTpeNecHUsT  TOHSATWH; YCTaHABIMBATh CYIICCTBEHHBIA  TPH3HAK
KJaccu(ukanmy, OCHOBAaHUS JUisi OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCTIpUHUMATh,  (OPMYJIHPOBATH H  NPEOOpa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

eBBISIBJISITh ~ MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (aKTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHHSIX;



npejjiaratb ~ KpUTepUM  JUIsl  BBIABICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYHIL;

e ICJIaTh BBIBOJABI C UCIIOJB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKJIFOUEHUH 10 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITEIIHO JI0Ka3aTeIbCTBA MaTeMaTH4eCKUX
YTBEPKIEHUM (TPsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHUIO,
MPUBOJUTh TMPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/JIbI;

e BBIOMpaATh Croco0 pemieHus ydeOHOM 3amauu  (CpaBHHMBATh HECKOJIBKO
BApDUAHTOB pEIlICHUs, BBIOUpPATh HauboJee NOAXOMAUMNA C Y4ETOM
CaMOCTOATENILHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBaTe/bCKue 1efiCTBUS:

* ICIIOJIb30BAaTh BOIPOCHI KaK HCCIEIOBATEIbCKUNA HHCTPYMEHT MO3HAHUS;
(bopMyIMpOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HUCKOMOE W  JaHHOe, (QopMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIINI0, MHEHHUE;

e IPOBOJIUTH CAMOCTOSITEBHO CIIJIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEA0OBaHUE
M0 yCTAHOBJIEHHUIO OCOOCHHOCTEM MaTeMaTHU4eCKOTO O0BEeKTa, SIBJICHUS,
MpOIIeCcCa, BBISBICHUIO 3aBUCUMOCTEH MEXAy OOBEKTaMH, SBICHUIMH,
MPOIIECCAMH;

e CAMOCTOSITENHHO (DOpMYIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
MPOBEEHHOTO HAOJIOJCHUS, HMCCIICIOBAHUs, OIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

e IPOTHO3UPOBATh BO3MOYKHOE PpAa3BUTHE MPOILIECCA, A TAKKE BbIJIBUIAThH
MPEOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumei:

e BBISIBJISITH AeUIIUTH MHGOPMAIIMH, TaHHBIX, HEOOXOJUMBIX JIJIsi OTBETA Ha
BOIIPOC U JJIsI PEILICHUS 33]1a4u;

e BEIOMpATh UH(POPMALINIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HMH(POPMALIUIO PA3ITUYHBIX
BUJIOB U (hOPM TNIpECTABICHUS;

e CTPYKTYpHPOBaTh HH(POPMAIINIO, TIPEACTABIATh €€ B Pa3IMYHBIX (Hopmax,
WJLTIOCTPUPOBATH IpaPUUECKH;

e OLICHUBATH HaJIEKHOCTh uH(bOpMaLIIH no CaMOCTOSITEIIbHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  o0becneuugarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUaAOUJUXCHL.

OO0uenue:



e BOCTIPUHUMATh U (POPMYJIMPOBATH CYKJICHUSI B COOTBETCTBHH C YCIOBHUSMU
U TEeNsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKATH CBOIO TOYKY
3peHUs] B YCTHBIX W MHCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS IO XOIYy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh MIOJTYUYEHHBINA PE3yIIbTarT;

eB XOJI¢ 00CYXICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX)IaeMOU TEMBbI,
pOOJIEMBI, pelaeMoi 3a/1a4uM, BEICKA3bIBATh UCH, HAIICIICHHBIC HA TTOUCK
PEIICHMS; COIMOCTaBIATh CBOM CYXICHHUS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JUaiora, oOHapy>KWBaTh PAa3IMuMe U CXOJCTBO IMO3UIIMM; B
KOPPEKTHOU GopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,

o IPEJICTABIIATh PE3YJbTAThl PEIICHUS 33/1a4M, SKCIICPUMEHTA, UCCIICOBAHUS,
MPOEKTa; CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4ETOM
3aJ1a4y IPe3eHTAIMU U OCOOCHHOCTEH ayUTOPHUH.

CoTpyaHu4ecTBo:

e IOHMMATh W HMCIOJIH30BAaTh MPEUMYIIECTBA KOMAaHIHON M WHINBUIYTbHON
paboThl TMpW pernieHny y4eOHBIX 3a/Jay; MPUHUMATh IeJIb COBMECTHOM
NeSATEIbHOCTH, IUIAHUPOBATh  OPraHU3allMI0  COBMECTHOM  paboThI,
pacmpenenatb BHUIbI pabOT, JOrOBapUBAThCS, OOCYXKAAaTh MPOIECC HU
pe3yabTar paboThl; 00001IaTh MHEHHUSI HECKOJBKUX JIFO/ICH;

e Y4AaCTBOBaTh B I'PYIIOBBIX (opmax padoThl (00CykaeHUsl, 0OMEH MHEHHH,
«MO3TOBBIE TITYPMbD» U WHBIEC); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JAPYTUMH YjIe€HAMH KOMAaHJIbI;
OIICHWBATh KAa4Y€CTBO CBOCTO BKJaJa B OOIIMA MPOIYKT IO KPHTECPHUSM,
chOpMyIMPOBAHHBIM YYACTHHKAMU B3aUMOICHUCTBUSI.

3) Vuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom
G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

e COCTaBJIISITH IIJIaH, AJITOPUTM PEILICHUS 3a1a4d, BHIOUPATH CIIOCO0 PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOM
nH(pOopMaIuu.

CaMOKOHTPOJIb:

eBJIQJICTh HABBIKAMHU  TIO3HABATEIBHON  peduieKcuM KakK  OCO3HAaHMS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BIAJECTh CHoco0aMu  CaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca U
pe3yJibTaTa PEIICHUSI MATEMATUYECKOU 3a/1a4H;

e IPEABUICTH TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYThH MPHU PEIICHUU 33/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJCHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJibTaTa IEeId M YCIOBUSAM, OOBSICHSITH
IIPUYUHBl JTOCTHKECHHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaXOJIUTh OMIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEJMETHBIE PE3YJIbBTATBI

10 KUIACC

OmnepupoBaTh MOHATUSIMH: TOYKA, TIPsIMasi, TIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUU U CICICTBHUS M3 HHUX IMPH PEHICHUH
T€OMETPUUYECKUX 3a]1a4.

OmnepupoBaTh NOHITHAMU: MMAPATUICTLHOCTD U MEPIEHINKYIISIPHOCTD MPSIMBIX
Y IUNIOCKOCTEN.

KrnaccuduiupoBars B3aWUMHOE pACIIOJIOKCHHE TIPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSIMH: ABYTPAHHBIA YTroJl, TPAHW JBYIPAHHOTO YT,
pedpo IBYIpaHHOTO YTJia; JUHEHHBIM YroJl JBYTPAaHHOTO YIJIa; TpajycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh TOHATHSIMH: MHOTOTPAHHWK, BBINYKJIBIH W HEBBITYKJIBINA
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPaHHUKA, TPAaBWILHBI MHOTOTPAaHHUK.

Pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHHKOB (MMMpaMuja; IIPHU3Ma,
PSIMOYTOJIbHBIN Mapaliiesienurie, Kyo).

KmaccudummpoBarh ~ MHOTOTpAaHHHWKH,  BBIOMpass ~ OCHOBaHUSA IS
Kkiaccu(ukanuy  (BBITYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHWKHU; TPABUIbHBIE
MHOTOTPaHHHKH; TIPSMbIC U HAKJIOHHBIE TIPU3MBI, TTapalIeIICITUTICBI).

OnepupoBarh MOHATUSAMHU: CEKYIask TNIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUSI CEYEHUH, UCTIONB3YS METO]] CJICIOB.

CTpouTh CEUECHHUS MHOTOIPAHHUKOB METOJIOM  CJIEJOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpXy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKIECHUE TEOMETPUUECKUX BEIMUWH IO 00pa3Iiam Win
anropuT™MaM, TPHUMEHSS HW3BECTHBIC AHAIMTUYECKUE METOJbl TIPHU PEHICHUU
CTaH/JIAPTHBIX MAaTEMaTUYECKUX 33/1a4 HA BBHIYMCICHUE PACCTOSIHHA MEXTY IBYMsI
TOYKaMHU, OT TOYKA JO TPSIMOHM, OT TOYKH JO TIJIOCKOCTH, MEKIY
CKPENTUBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TCOMETPUICCKUX BEJIMYUH 10 00pa3aM WiIu
QITOpUTMaM, TIPUMEHSS HW3BECTHHIC AHAIUTHUYECKHE METOABl TIPU PEIIeHUHU
CTAaHJAPTHBIX  MAaTEMAaTHYCCKUX 3aJad Ha  BBIYUCIICHHUE YIJIOB  MEXIY
CKPENIMBAIOIIUMHUCS TPSIMBIMH, MEXKIy TPIMOM M  TUJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Brruncnars oObEMBI U IJIOMIAIM TTIOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma,
nMpaMusia) ¢ TMpUMEHEHUEeM (QOopMys; BBIYUCIATH COOTHOIIEHUS MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX MHOTOT'PAHHUKOB.

OnepupoBarh MOHATUSIMU: CUMMETPUSI B MPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U TIOCKOCTh CUMMETPUU (PUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumensatTr TeoMerpudeckue GakThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANOoIAratoluX HECKOIbKO IAroB PEUICHUS], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IpuMeHsATh mpoCTEHIIME MPOrpaMMHBIE  CpPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTH NpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KWU3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJIydYEeHHBIE 3HAHUS Ha IPAKTUKE: aHAIM3UPOBATH PEaJbHbBIC
CUTYyallul W TMPUMEHATh HW3YyYECHHBIC IMOHATHUS B MPOLECCE MOUCKA PEHICHUS
MaTeMaTH4ecku CHOPMYJIMPOBAHHOW TPOOJEMbI, MOJEIUPOBATh peajbHbIC
CUTyallUh Ha $3bIKE T[E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX TIOHITHI U TEOPEM, armapara ajareOpsbl; penarhb
MPAKTUYECKUE 3a]1a41, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIIACC

OnepupoBaTh TOHITHSAMHU: IWJIWHIAPHYECKAs MOBEPXHOCTh, OOpa3yroIIHe
HUJUHIPUYECKOM  TMOBEPXHOCTHU;  IWJIMHAP;  KOHHUYECKas  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruecKasi IOBEPXHOCTb.

Pacno3naBats Tena Bpaienus (IWIMHAP, KOHYC, cepa u map).

OOBACHATH CITOCOOBI MOTYUYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyioskeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMEHTA; IIApOBOM CJIOM, OCHOBAHUE IIAPOBOI0O CJIOS, BBICOTA LIAPOBOrO CJIOS;
11apOBOM CEKTOP.

Beuucnare  00bEMBI M TUIOIIAAW  TOBEPXHOCTEW TEJI  BpalllCHHS,
re€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYyII.

OnepupoBaTh TMOHSATUSIMH: MHOTOTPaHHUK, BIHCAHHBIK B chepy
OMMCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalICHUS.

BbIYucasITh COOTHOMICHHST MEXAY TUJIOMIASIMUA MOBEPXHOCTEH U 00BEMAMHU
MOTO0HBIX TE.



N3o0paxkats m3ydaembie (GUTYPHI OT PYKH W C NPUMEHEHHEM TPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonaHATh (BBIHOCHBIE) ITIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTh CEUCHHUS TEJ BPAIllCHHUS.

W3Bnekarb, WHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HA yepTexax U
PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE HEUCTBUS CIOXKEHHUS BEKTOPOB, BBIYWTAHUSA BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJAIO0T.

[IpuMeHATH MpaBUIIO Mapajuieienuneaa.

OnepupoBarh NOHATUSIMU: I€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOPAMH, CKAISIPHOE POU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxomute cymMMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YUCJIIO, YTOJI MEXKAY
BEKTOPAMH, CKaJsIPHOE TMPOM3BEACHUE, PACKIAIbIBaTh BEKTOpP MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs reomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a1a4, TPEANOJIAraloINX HECKOJIBKO [IAroB PEIICHHUs], €CIIN YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pewars mpocreiimme reoMeTpUYecKue 3aladyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarep 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXOXKJEHUE FEOMETPUUYECKUX BEJIMYUH 10 00pa3liaM Wi alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IIPHU PEIICHUH CTAHAAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpuMeHsTh OpoOCTEWIIME MPOrPpaMMHBIE  CpPEICTBA M DIJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBomuTh NpUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEN B MPUPOAE H
YKU3HU, PACTIO3HABATh MIPOSIBJIEHNUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJy4YeHHBIE 3HAHMSA HA IPAKTUKE: AHAJIU3UPOBATh PEAIbHBIE
CUTyallUh W TPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTEMaTUYECKU CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE TIE€OMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJACIH C
UCITOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATHI U TEOPEM, annapara ajareOpbl; pemarb
IPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n NMPOrpamMmblI Bcero Kontponbire | Ipakririeckite o0pa3oBaTeJibHbIE
padoThI padoThbI pecypenI
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMble U TIIOCKOCTH B MTPOCTPAHCTBE. 12 1
[TapannenbHOCTh NMPSMBIX U IUNIOCKOCTEH
3 HepneHz[mfynﬂpHocn) MPSIMBIX | 12
IIOCKOCTEMN
4 VYTasl MeXIy MPSIMBIMU U TIOCKOCTSIMHU 10 1
) MHororpaHHuKH 11 1
6 OOBEMBI MHOTOIPaHHHUKOB 9 1
7 [ToBTOpEeHME: ceueHus, paCCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE

HaumeHoBaHue pa3ieoB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )

NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE

padoTbI padoThI
pecypcbl

Tena Bpamenus 12

OO0BEMEL TEN 5 1

BexTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, o600IIEH e, 7 1

cHUCTeMaTHU3alusl 3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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