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HOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «l'eomerpus» 06a30BOro ypoBHS st
oOyuaromuxcst 10 —11 kimaccoB pa3zpabotaHa Ha ocHOBe DenepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApTa CPEJAHEro OOIIEro 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTeMaTU4eCKOMy OOpa30BaHUIO, W TPAJUIUA POCCUUCKOro 0Opa3oBaHU.
Peanu3amus mporpammbl o0ecriednBaeT OBIAICHUE KIIOYEBHIMU KOMIETCHIIUSIMH,
COCTABJISIFOIIMMHU OCHOBY JUISI CAMOPa3BUTHS M HENPEPHIBHOTO 0O0pa30BaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO U TIO3HABATEIILHOTO pPa3BUTHUSA
JUYHOCTU O0yYarOIIUXCsl.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOrO Kypca TEOMETPHUM Ha YPOBHE CPEIHET0 OOIIeTo
oOpa3zoBaHusi O00yCIIOBJIEHA TMPAKTUYECKOW 3HAYMMOCTBIO METaNpeJIMETHBIX |
PEAMETHBIX PE3YJIbTATOB OOYyYEeHHsS] T€OMETPUU B HAMPABICHUH JIHUYHOCTHOTO
pa3BuTHs oOydaromuxcs, GopMHUpPOBaHUS (PYHKIIMOHAIBHON MaTeMaTHYeCKOU
IPaMOTHOCTH, U3YUYEHUS NPYTUX YUCOHBIX TUCIUIUINH. Pa3BuTne y oOydaromuxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TE€OMETPUUYECKHUX
a0CTpakIuii, COOTHOIICHUH PEATbHOTO M HJEAJIBHOT0, XapaKkTepe OTPaKEHUs
MaTeMaTH4eCKOM HAyKOW SBJICHUM M TPOLECCOB PEAJBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIM MAaTEeMATHUYECKOTO MOJICIIMPOBAHUS B HAYIHOM
MO3HAHWUU U B TIPAKTUKE CITOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PCHHS
y4YalllMXxcsi, a TaKKe KauyecTB MBbIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsiETCS OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaK Kak OOECIEeYMBAET BO3MOXHOCTh M3y4Y€HHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOU HAMPAaBIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MebIUIeHWe, (GopMuUpyeMoe MpH HU3YYECHUH OOyYaronuMUCs
MOHSATUHHBIX OCHOB T€OMETPHH M MIOCTPOCHHUH IETIOYKH JIOTHICCKUX YTBEPIKIACHUI
B XOJI¢ pEIIEHUsI T€OMETPUYECKUX 3aJad, YMEHHE BBIJBUTaTh U OMNPOBEPrarh
TUTNIOTE3bl HETOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTAX ACATEIBHOCTH dYenoBeka. OpueHTalus dYelioBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIuaIbHOTrO ObITHS, dopma
OTPaXXEHUS OKPYKAIOIIETO MHUPA, YCIOBHE YCIEIIHOTO TO3HAHUS U aKTHBHOTO
npeoOpa3oBaHus  JedCTBUTEIbHOCTH. OmepupoBaHWe  IPOCTPAHCTBEHHBIMHU



oOpa3zaMu OOBEIUHSET pa3Hble BUIbl y4eOHOW M TPYJOBOW JEATEIHHOCTH,
ABIISETCS OJHUM U3 MPO(GECCHOHATHHO BAXKHBIX KAa4eCTB, MOITOMY aKTyalbHa
3aga4a (OpMUpPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUUYECKON JEATEIHHOCTH 10 MHOTUM HaIlPaBICHUSIM.

Llens ocBoeHmsi mporpamMmbl ydeOHOTO Kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE 00yueHus — 0011eo0pa3oBaTelibHOe W OOILIEKYJIbTYpPHOE pPa3BUTHE
oOyJaroruxcst ~ 4epe3  o0ecrnedeHue  BO3MOXKHOCTHM  MPUOOpETEeHUs |
WCIIOJIb30BAHUSI CHUCTEMATHYECKUX TE€OMETPUYECKUX 3HAaHUM U JEHUCTBUM,
creru(UIHBIX TEOMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJDKEHHsST 00pa30BaHMs
10 CTIEIMAIBHOCTSM, HE CBA3aHHBIM C MPUKJIIAHBIM UCIIOIb30BAHUEM F€OMETPUU.

[Iporpamma 1o rTeoMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAYEHA IS
00yJaronmxcsi CpeiHel MIKOJIbI, HE UCIBITHIBABIINX 3HAYATEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3zoM, oOydaroniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIME MaTEMaTHYECKUE YMEHHs, CBSI3aHHbIE
co cneuupuKod TreoMeTpud MU HEoOXOAUMBbIE Jid KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh T€OMETPHUIO OoJjiee
riIyOOKO, €ClM B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX
3HaHUSAX B MPO(eCcCHUOHATBHON NeATeIbHOCTH.

JlocTuKeHHe 1EeAM OCBOCHMSI MPOrpaMMbl OOECHEUMBAETCS pPELICHHEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMH 3aJadamMH  OCBOEHHS  Kypca
«I"eometrpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIsItOTCS:

e (opmupoBaHue mpeNCTaBICHUS O TEOMETPHUM KaK 4YacTH MHPOBOM

KyJbTYpPbl U OCO3HAHUE €€ B3aMOCBSA3H C OKPYKAIOLIM MHPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHUKAX M TelaxX BpalleHHUs
KaK O BOKHEHIIMX MaTEMAaTHUECKUX MOJIENX, TO3BOJISIONINX OMUCHIBATH
U U3y4aTh pa3HbIC SBJICHUS OKPYXKAIOIIETO MUPA;

e (opMupoBaHHE YyMEHMsI pAclO3HABaThb Ha 4YEpTeX)axX, MOJEISIX H B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOAAMH PEIICHMs 3a/lady Ha MOCTPOCHHUS Ha M300paKEHUSX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHS OINEPUPOBATH OCHOBHBIMH TMOHSTHUSMU O
MHOTOT'PAHHHMKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE  aNTOPUTMAMHU  pELICHUS  OCHOBHBIX  THUIOB  3aj1ay;
dbopMHUpOBaHUE yMEHHUS TMPOBOJIUTH  HECJOXXHBIE JIOKa3aTeJIbHbIC
pacCcyXIeHHUS B XOJ€ pEIICHHUS CTEPEOMETPUUYECKUX 3a1ad W 3a7ad ¢
MPAKTUYECKUM CO/ICPKAHUEM;



e pa3BUTHE WHTEJUJIEKTYaJIbHBIX 151 TBOPUYECKHUX criocoOHOCTEH
oOy4Jarommxcsi, MO3HABAaTEIbHOM  AKTUBHOCTH,  HCCIEJOBATEIbCKUX
YMEHHI, KpUTUYHOCTU MBIIIUICHUS;

e (opmupoBanue GbyHKIHOHATBHON IPAMOTHOCTH, pEJIEBaHTHOM
F€OMETPUM: YMEHUE pPACIO3HaBaTh MPOSIBIICHUS T'€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTYyallMsIX M MPU U3YYEHUU APYTHUX YYCOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpPMYyIUpOBaTh HX Ha S3bIKE
r€OMETPHUM U CO3/1aBaTh TEOMETPUUECKUE MOJIEIIA, TPUMEHATH OCBOCHHBIN
F€OMETPUYECKUIM anmapar Uil PEUICHHUS MNPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATh MMOTYUYECHHBIE PE3YJIbTATHI.

OTAM4UTENbHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCSl BKIIOUEHHE B KYPC
CTEpEOMETPUM B Hayaje €ro HW3y4YeHUs 3aJad, pellaeMblXx Ha YpPOBHE
MHTYUTHUBHOI'O MTO3HAHUS, U ONpeeNEHHBIM 00pa30M OpraHu3oBaHHas paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBHUPYET K
JAJIbHEUIIEMY U3yYECHUIO ITPEAMETA.

[Ipennourenue oTaaércst HATJISAIHO-KOHCTPYKTUBHOMY METOY OOYUYeHHUsI, TO
€CTh TEOPETUYECKUE 3HAHUSI MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce CTEPEOMETPHM IPOBOAUTCA 3a CUYET pPEIICHUS 3a4ad Ha
CO3JJaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpUPOBAHUE
POCTPAaHCTBEHHbIMU o0Opazamu. Coznanue o0pa3a TPOBOAUTCS C OMOpPOM Ha
HarJIIIHOCTh, a OINEpUpoBaHHE O0Opa3oM — B YCIOBUSX OTBICYCHHUS OT
HArJsIHOCTH, MBICJIEHHOTO U3MEHEHUS €T0 UCXOTHOTO COACPKAHUS.

OcHOBHBIE copepkaTenbHble TMHUKA Kypca «l'eomerpun» B 10-11 knaccax:
«MHuororpanHukmny, «lIpsiMble U MIIOCKOCTH B MIPOCTPAHCTBE», «Tena BpauieHus»,
«BeKTOpBI U KOOPAUHATHI B MMPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacrpenensercss HE TOJBKO IO COJAEPKATEIbHBIM JIMHUAM, HO W II0 TOJaM
oOy4eHHs: Ha YPOBHE CPEIHETO 00IIeT0 00pa30BaHus.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJbTaTaM
OCBOCHHS paboueil mporpaMMbl, paclpeAel€éHHBIM 10 ToJaM OOydeHwUs,
CTPYKTYpPUPOBAaHO TaKuM 00pa3oM, UTOOBI OBJIQJCHUE TIE€OMETPUUYECKUMU
NOHATUSIMU U HABBIKAMH OCYILIECTBIISIOCH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJI0/IEHUEeM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYATUCH B
OOILIyI0 CUCTEMY TI'€OMETPUYECKUX MPEACTABICHUN OOy4YaIOIIMXCA, pacluupss U
yriIyosisisi €€, 00pa3ysi MPOUYHbIE MHOKECTBEHHBIC CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE



Ha uzyyenue reomerpun orBoautcs 2 yaca B Hegemo B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B INPOCTPAHCTBE: II€pECEKaroluecs,
napajulesIbHble M CKpelmmBaronmecs mnpsmble. [lapautensHOCTh NOpSIMBIX |
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPSAMbIE B IPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSMBIX; MAPAIIIETBHOCTh MPAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJd MEXAy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTD MIJIOCKOCTEN MapaJlyIeIIbHbIC IJIOCKOCTH; CBOICTBa
napajienbHbIX IUIockocTel. [lpocreifiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpadp, KyO, mapasiesenunes]; ToOCTPOCHHE CEUCHUH.

[leprieHAMKYIAPHOCTD NPSIMOM M IUIOCKOCTH: NEPIECHANKYIISPHBIE NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE W IEPIECHAMKYISPHBIE K IUIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
NEPIEHAUKYIJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKIY IPSIMOU U
IJIOCKOCTBIO;  JABYTPAaHHBIM  yroj, JIMHEHMHBIM YroJ JBYTPaHHOTO  yTJIa.
[leprieHIMKYISAp U HAKJIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT TpsAMOM 10  IJIOCKOCTH,  MNpOeKiuss  (GUrypel  Ha  IJIOCKOCTb.
IlepnieHIMKYIAPHOCTD  IJIOCKOCTEW: MPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHAUKYISPaX.

MHoOrorpaHHuKH

[ToHsITHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHUKA, BBITYKJIbIE
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 MUPAMU/Ibl; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yced€éHHas nupamMuaa. OJEMEHTbl Npu3Mbl W nupamunabl. lIpaBunbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUMKA; MPABUJIbHAS MPU3MaA U
NpaBWJIbHAs MHUPAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMHUAA W TPaBUIIbHBIN
TteTpa’ap; KyO. IlpeacraBieHne O MpPaBUIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
noaekadap u ukocadap. CeueHnst npu3Mbl U TUPAMHUJIBI.

CummMeTpust B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTENIBHO TOYKH, MPSAMOW,
IUIOCKOCTH.  JJEMEHThl CUMMETPHUM B  NHMPAaMUJAX, HapaJlIeleluIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Brruucnenne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAaroHan M, YTJIbl.
[Inomane OOKOBOW IMOBEPXHOCTH U IMOJHOM IOBEPXHOCTU MPSIMOM IMPU3MBL,
IJIOLAJAb OCHOBAaHWUM, TeopemMa O OOKOBOM MOBEPXHOCTH NPSIMOW MPHU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHUPaAMUIbI,
TeopeMa O IUIomaau yceu€éHHOM mmpamuabl. [loHstne 006 00béMe. OOBEM
UPaMUIbI, TPA3MBI.

[Tono6nsie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOIIASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJL.

11 KJIACC

TeJsia BpameHus

Hunmuuapuueckas IIOBEPXHOCTb, oOpa3ytomue UMJIMHAPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJPUYECKOW moBepxHOCTU. [lunmuHap: ocHOBaHus U
OOKOBasi TMOBEPXHOCThb, OOpa3ylollas MU OCh, IUION[aAh OOKOBOW M TOJIHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KOoHYyC: OcHOBaHME U BeplrHa, 00paszyromias
U OChb, IUIOMaJb OOKOBOM W TIOJHOM IOBEPXHOCTH. YCEUEHHBIM KOHYC:
o0pa3sylolire U BhICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTD.

Cdepa um mrap: meHTp, paauyc, AMAMETP; IUIONIAb TOBEPXHOCTH CQEpHI.
B3anmMHoe pacnonoxenue chepsl U MIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
IJI01a/1b Cephl.

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

KoMmOvHanmu Tem BpameHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
onmucaHHbIH OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIICHUS.

[TonsTre 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEMeE
OpsIMOYTOJIBHOTO Mapajulesienunena v ciaeactBus U3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab cepsol.

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

Ceuenust mwimHApa (TapauielbHO YW TMEPHEHANKYISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpoctpaHcTBe. ClioKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3znojkeHre BEeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX C
IPUMEHEHUEM IIpaBUJl JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojll Mexay Bekropamu. CKaJSIpHOE TIPOU3BEICHHE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMH U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHNHU T€OMETPUUECKUX 3a]1a4.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BociMTaHue:

c(hOpMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCHl U Tp.), YMEHHEM
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOILIOMY U HAaCTOSIIIEMY POCCUICKOW MAaTEMATUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKEHHN B JIPYrMX HaykaxX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCHICKOrO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTHIO
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;
BOCIIPMUMYHUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS TPUMEHATh MaTeMaTUYeCKUe 3HAHUS B
UHTEpecax 3JJ0pOBOTO U O6e30macHoro o0pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pOBBIO (3710pOBOC IMHUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U

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

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oymymieir mpodeccun u pearr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHEI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy OOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH IPAKTUYECKUX 3314 MaTEMATUYECKON HAITPABJIEHHOCTH.

JKOJIOru4ecKoe BOCIMTAHUE:

c(OpPMHPOBAHHOCTHIO DJKOJOTUYECKON KYJIbTYpPhl, MOHUMAHUEM BIHSHUS
COLMAJIbHO-DKOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa HSKOJIOTMYECKUX MpoOJeMm;
OpPUEHTAllMed Ha NPUMEHEHHWE MATEMATUYECKUX 3HAHUW Ul pELICHUs 3aJad B
0o0JIacCTH  OKpYXKalolel Cpelbl, TUIAaHUPOBAHHMS TIOCTYNKOB U OIEHKH HX
BO3MOJKHBIX ITOCJEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

IleHHOCTH HAYYHOI'O O3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl 4YeIOBEYECKON IEATENbHOCTH, 3TaloOB €€
pa3BUTHS M 3HAYMMOCTH JJISI PA3BUTHS LMBWIM3ALHUH; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUSA MUPA;
TOTOBHOCTBIO OCYUIECTBIIATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AESATEIbHOCTD
VHIWBUIYaJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCliCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUMU.

1)  Vuusepcanvnvlie = noznasamenvHvle  Oelicmeus, — 0Oecnedusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX HNPOUECCO8 00YUAOWUXCS (0C8OeHUe
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Jjornueckue aeiicTBUs:

e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYIUPOBATH
OTpeNecHUsT  TOHSATWH; YCTaHABIMBATh CYIICCTBEHHBIA  TPH3HAK
KJ1accu(PUKaluy, OCHOBAaHUS Uisi OOOOIIEHHS W CpaBHEHHUS, KpUTEPUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (QOpMyIUpPOBaTH W  MNPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeurss B (aKkTax, MAHHBIX, HAONIOACHHUSAX W YTBEPKICHUSIX;



npejjiaratb ~ KpUTepUM  JUIsl  BBIABICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYHIL;

e JI€JIaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHHUM, YMO3aKIIOUEHUM 110 aHATIOTUH;

e TMPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YEeCKUX
YTBEPKIEHUM (TPsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHUIO,
MPUBOJUTh TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/JIbI;

e BBIOMpATh CHOCOO pemieHus y4eOHOW 3amayn (CpaBHMBATh HECKOJBKO
BAPUAHTOB pEIlICHUs, BBHIOUpaTh HauboJee NOAXOMAUMNH C YU4ETOM
CaMOCTOATENILHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBaTe/bCKue 1efiCTBUS:

e HCHOJIb30BAaTh BOMPOCHI KaK HMCCJIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
(bopMyIMpOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HUCKOMOE W  JaHHOe, (QopMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIINI0, MHEHUE;

e TMPOBOJIUTH CaMOCTOSITEIILHO CIUJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0BeKTa, SIBICHHS, TIPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, MPOIECCAMU;

e CaMOCTOSITENBHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOJIOJCHUS, HMCCIIEIOBAHUsS, OIEHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAKKE BbIJIBUIAThH
MPENOIOKEHHS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumei:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOIUMBIX NI OTBETa
Ha BOIIPOC U JJIsl PEILICHUS 33]1a4u;

e BbpIOMpaTh HUHGOPMAIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHpOBaTh WH(MOPMAITUIO, TIPEACTABIATH €€ B pa3INUHBIX (HopMmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uH(pOpMaLIIH o CaMOCTOSTENILHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

2)  VHnusepcanvhvie  KOMMyHuKamug@Hvle  Oelicmeus,  00ecneyusam

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUaAOUJUXCHL.

OO0uenue:



BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIOBUSAMH U 1EISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
XOJy pelIeHus 3aa4ui, KOMMEHTUPOBATh IIOJy4YEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKJIEHU 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/IaeMON TEMBI,
npo0JieMbl, pelllaeMoil 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHbBIE HAa TTIOUCK
pELICHUsI;, COMOCTAaBJISATh CBOM CYXKICHUA C CYXICHHUSIMH JPYTUX
YYaCTHUKOB JUaiora, oOHapy>KUBaTh Pa3IMuMe U CXOJCTBO IMO3UIIMM; B
KOPPEKTHOU GopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NPEJCTaBIAThL  PE3yJbTaTbl  PEHICHUS  3aJa4d,  JKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C y9E€TOM 3aJ1a4 IPE3EHTAIIMU U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHAUBUIYATBHON paOOTHI MPU PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATh I1eITh
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThl, pacTpenensiTh BUABI padoT, JOTOBapUBATHCA, 00CYKIATh MPOIIECC
U pe3yabTatr paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (popmax padoThl (00CY)AeHHSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIEC); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHWBATh KAa4Y€CTBO CBOCTO BKJaJa B OOIIMA MPOIYKT IO KPHTECPHUSM,
chOpMyIMPOBAHHBIM YYACTHHKAMU B3aUMOICHUCTBUSI.

Vuueepcanonuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 33]]a4i, BEIOUPATh CIIOCO0 peIICHHSI
C Y4ETOM MMEIOITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIN C YIETOM HOBOM
nH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMM  TO3HABATEIbHON pedIeKCMHM KaK OCO3HaHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BIAJETh CHoco0aMU CaMONPOBEPKH, CAMOKOHTPOJISI —mpolecca |
pe3yJibTaTa PEIICHUSI MATEMATUYECKOU 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh MpPH PEIICHUU
3a7la4d, BHOCUTb KOPPEKTHBBI B [JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIIEHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MU U YCJIOBUAM, OOBSICHATH
IIPUYUHBl JTOCTHKECHHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaxXOJIUTh OMIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEJMETHBIE PE3YJIbBTATBI

10 KUIACC

OmnepupoBaTh MOHATUSIMH: TOYKA, TIPsIMasi, TIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU W CICICTBUS W3 HHUX TPH PEHICHUH
T€OMETPUUYECKUX 3a]1a4.

OnepupoBaTh NOHITHAMU: MMAPATUICTLHOCTD U MEPIEHIUKYIISIPHOCTD TIPSIMBIX
Y IUNIOCKOCTEN.

KrnaccuduiupoBars B3aWUMHOE pACIIOJIOKCHHE TIPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSIMH: ABYTPAaHHBIA YTroJ, TpPaHW JBYTPAHHOTO YTJIa,
pedpo IBYIpaHHOTO YTJia; JUHEHHBIM YroJl JBYTPAaHHOTO YIJIa; TpajycHas mepa
JIBYTPAHHOT'O yTJIa.

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

Pacro3HaBaTh OCHOBHBIE BHUIbI MHOTOI'PAHHHMKOB (ITMpaMuia; TpuU3Ma,
PSIMOYTOJIbHBIN Mapaliiesienurie, Kyo).

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

OnepupoBarh MOHATHUAMH: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB.

OOBACHATH IPUHITUIIBI TIOCTPOCHUS CEYEHUH, UCTIONIb3YS 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, TPHUMCHSS W3BECTHBIC AHAIUTHYECKHE METOJbI TPH PEIICHUN
CTaH/JIAPTHBIX MAaTEMaTUYECKUX 33/1a4 HA BBHIYMCICHUE PACCTOSIHHA MEXTY IBYMsI
TOYKaMHU, OT TOYKA JO TPSIMOHM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HaXOXKICHUE TCOMETPUUYSCKUX BEIIMUMH 110 00pa3iiaM HIIn
QITOpUTMaM, TIPUMEHSS HW3BECTHHIC AHAIUTHUYECKHE METOABl TIPU PEIIeHUHU
CTAaHJAPTHBIX  MAaTEMAaTHYCCKUX 3aJad Ha  BBIYUCIICHHUE YIJIOB  MEXIY
CKPENIMBAIOIUMHUCS TPSIMBIMH, MEXKIYy TNPSIMOM H  TUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



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

OnepupoBarh MOHATHUSMU: CUMMETpPUS B TIPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U TIIIOCKOCTh CHMMETPHUH (PUTYPBHI.

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

[Ipumensarp TeoMerpudeckue GakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOoIaratolnX HECKOIbKO IIAroB PELICHUS, €CIU YCIOBUS TPUMEHEHHUS
3a/1aHbl B IBHOM (hopme.

[IpuMeHsATh mpoCTEHIIME MPOrpaMMHBIE  CpPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOIUTH NpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKWU3HU, PACTIO3HABATh MTPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJIydYEeHHBIE 3HAHUS Ha IPAKTUKE: aHAIM3UPOBATH PEaJbHbBIC
CUTYyalluM W TMPUMEHATh W3YUYECHHBIE TOHSTHUA B MPOLECCE IOKWCKA PEUICHUA
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]]a4, CBA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJIMUMH.

11 KIIACC

OnepupoBaTh TOHATHSAMU: IMHJIWHIPUYECKAs TMOBEPXHOCTh, OOpa3yroOIINe
HUJUHIPUYECKOM  TMOBEPXHOCTHU;  IWJIMHAP;  KOHHUYECKas  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruecKasi IOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IWIMHIP, KOHYC, cdhepa U map).

OOBACHATH CITOCOOBI MOTYUYEHHUS TE BPAILICHHUS.

KnaccudunupopaTs B3auMHOE pacionokeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; IIAPOBOW CJIOM, OCHOBAaHUE IIAPOBOI0 CJIOS, BBICOTA LIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beuucnare  00bEMBI M TUIOIIAAW  TOBEPXHOCTEW TEJI  BpalllCHHS,
reOMETPUYECKUX TeJI C TPUMEHEHUEM (HOpMyI.

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

BbIYucasaTh COOTHOIICHHUS] MEXAY IUIOMAISIMU MMOBEPXHOCTEH U 00bEMaMHU
MOTO0HBIX TE.



N3o0paxkars m3ydaembie (QUTYPHI OT PYKH W C NPUMEHEHHEM TMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonaHATh (BBIHOCHBIE) ITIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
duryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

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

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpinonHATE [EUCTBUS CIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJAIO0T.

[IpuMeHsATH MpaBUIIO Mapajuieenuneaa.

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

Haxomuth cymMMy BEKTOPOB M IIPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsIPHOE TMPOM3BEACHUE, PACKIAIbIBaTh BEKTOpP MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTs reomeTpuyeckue (akThl Ui PEUICHUs] 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
HAXO0XKJEHUE FEOMETPUUYECKUX BEJIMYUH [0 00pa3liaM Wi alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IIPHU PEIICHUH CTAHAAPTHBIX MATEMATUYECKHUX 3a/1a4.

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

[IpuBouTh NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTENM B MPUPOAE H
YKU3HU, PACTIO3HABATh MIPOSIBJIEHNUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJMy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUh W TPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTEMaTUYeCKu CHOPMYIHPOBAHHON MPOOIEMBbl, MOACIUPOBATH pEalbHbIC
CUTyallUM Ha $A3bIKE TIE€OMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHIATHI M TEOPEM, annapara aareOpsbl; pemarb
IPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYNH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmyecTso yacos 5 CIECOK HTOTOBBIX Cnocod
JIEKTPOHHbIE
IpakTHyec P IVIAHMPYEMbIX OLIEHKH
HaumenoBanue KonTpo 6 (undposbie)
Ne Bcero KHEPaoOTHI pe3yJbTaToB ¢ HUTOrOBBIX
= pa3aejioB U TEM JbHBIE 06pa3OBaTe.TH)HbI
n/n YKa3aHHUEM 3TAINO0B UX IVIAHUPYEeMBbIX
MporpamMmbl padoThI e pecypchl
¢dopmupoBanus pe3yJbTATOB
resh.edu.ru CB00O/THO OTIEPUPOBATH IIpakTuueck
yaklass.ru OCHOBHBIMH TTOHATHSIMU asipaboTta
uchi.ru CTEPEOMETPHH NPH PEIICHUH peleHre yaeOHbIX
3a/1a4 1 UIPAKTUKO-
HPOBEIICHUH OPHEHTHUPOBAHHBIX
1 BBenenue B 10 MaTeMaTHYECKUX 3a1ad4;
CTEPEOMETPHUIO paccyXIeHul; - YCTHBIN ONpPOC;
IPUMEHSTh aKCHOMBI -pelieHne y4eOHbIX
CTEPEOMETPHHU U UIPAKTUKO-
CIICJICTBUS M3 HUX MPU PEIICHUH OPHEHTUPOBAHHBIX
TeOMETPUUYECKUX 3amaq
3a/1a4
resh.edu.ru Krnaccupuuuposars B3aUMHOE IpakTuueck
yaklass.ru PAacIOJIOKEHUENIPSAMBIX B aspabora
IIpsiMble 1 uchi.ru MPOCTPAHCTBE, INIOCKOCTEH B pelieHne y4eOHbIX
IUIOCKOCTH B HpOCTpaHC:l:BC, MPpAMBIX U HIIPAaKTUKO-
TUIOCKOCTEH B OPHEHTUPOBAHHBIX
MPOCTPAHCTBE.
2 12 1 MPOCTPAHCTBE; 3aj1a4;
[TapamnenbHOCTH .
CBOOOJTHO ONIEPHPOBATH - YCTHBIH OTIPOC;
MPSIMBIX U
HOHATHSAMH, CBSI3aHHBIMH CYTJIaMH -peleHne yaeOHbIX
IIOCKOCTEH B [IPOCTPAHCTBE: UIPAKTHKO-
MEX[y MPSMbIMHU B OPHEHTHUPOBAHHBIX
3a1a4
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MPOCTPAHCTBE, MEKTY -KOHTPOJIbHAS
MPSIMOM ¥ TTOCKOCTBIO pabota
resh.edu.ru Knaccuduuuposars I[IpakTuueckas
yaklass.ru B3aMIMHOE PaCIIOJIOKECHUE pabota
uchi.ru NPSMBIX B TPOCTPAHCTBE, pelieHre Y4eOHbIX 1
TUTOCKOCTEH B MPaKTUKO-
MPOCTPAHCTBE, MPAMBIX U OPHUCHTHPOBAHHBIX
[TepnienAMKyASIPHOCT IIOCKOCTEH B 3aad;
b NIPAMBIX U 12 MPOCTPAHCTBE; - YCTHBIH oTpoc;
ILIOCKOCTEN CBO60I[H0 OIICpUpOBaATH -peuICHueC yT-Ie6HI)IX "
TIOHATHAMMH, CBA3aHHBIMU C MMPAKTHUKO-
yrJaMH B IPOCTPAHCTBE: OPUEHTHPOBAHHBIX 33134
MEXIY TPAMBIMH B
MIPOCTPAHCTBE, MEXKTY
HPSIMOM U IIIOCKOCTBIO
resh.edu.ru CB06OIHO OIIEPUPOBATE I[IpakTHueckas
Maklassru IIOHATHUAMMH, CBA3aHHBIMU C pa60Ta
uchi.ru yrJIlaMH B IPOCTPAHCTBE: pelieHre Y4eOHbIX U
MEXIY TPAMBIMH B MPAKTHUKO-
MPOCTPAHCTBE, MEXKITY OPHUCHTHPOBAHHBIX
Yrael Mmexny MPSIMOM ¥ TTOCKOCTBIO 3ajay;
MIPSIMBIMU U 10 - YCTHBIIi O1IPOC;
JIOCKOCTSIMHA -perieHne y4eOHBIX U
MPaKTUKO-
OPUCHTHUPOBAHHLBIX 3a1a4
-KOHTpOJIbHasd
pabora
resh.edu.ru CBOOOTHO OITEPUPOBATH IIpakTuueckas
MHOI‘O]"paHHI/IKI/I 11 yaklassru TIOHATHAMMH, CBA3aHHBIMU C pa60Ta
uchi.ru MHOTOTPaHHUKAMH; peleHue y4eOHbIX U

CBOOOJTHO pacro3HaBaTh

MIPAKTHKO-
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OCHOBHBIC BH/IbI
MHOT'OI'PAaHHUKOB (HpI/ISMa,

OpUEHTHPOBAHH
BIX3a1a4;

nupaMuJia, - YCTHBIN ONpOC;
MPSIMOYTOJIbHBIN -peleHne y4eOHbIX
napasuiesnenumen, Ky0); UITPAKTHKO-
KJ1accu(pUIIUPOBaTh OPUEHTHPOBAHHBIX
MHOTOTDaHHUKH, BEIOUpast 3a1a4
OCHOBAHUS IS -KOHTpPOJIbHAS
KIaccu(pUKauu pabora
resh.edu.ru Boruncisats 006EMBI 1 [IpakTHuecK
yaklass.ru TUTOMIAH TIOBEPXHOCTEH asipabora
uchi.ru MHOTOT'PAaHHHUKOB (IIPU3Ma, perieHne yaeOHbIX
- nUpamMuza) UTIPAKTHKO-
npuMeHeHueM HopMy; OpHEHTHUPOBAHHBIX
OGBLEMDI BBIYHCIIATH COOTHOIIEHUAMEK Y 3a/ady; )
TUTOIIAIIMU - YCTHBIN OTIPOC;
MHOTOTPAHHHUKOB N N
MOBEPXHOCTEH, 00BEMaMuU -pelieHue y4eOHbIX
MoJ00HBIX UTIPAKTHKO-
MHOTOTPaHHHUKOB. OpPUEHTHPOBAHHBIX
3a/maq
-KOHTPOJIbHAS
pabora
resh.edu.ru [IprMeHATh 1OTy4YEeHHBIE3HAHUS IIpakTuueck
yaklass.ru HAa TPaKTUKE: asipabora
uchi.ru aHaITM3UPOBATh pealbHbIe pelreHue yaeOHbIX

[ToBTOpEHHME: ceueHus,

PaCCTOSAHUA U YTJIbI

CHUTYAIMU U TIPUMEHSTh
H3yYCHHbIC TIOHSATHUS B TIPOIIECCE
MTOWCKA

peuicHA MaTEMAaTUICCKU
c(hopMyJIMPOBAHHON TIPOOJIEMBI,
MOJEIUPOBATh

PCAJIbHBIC CUTYyalluX HAa

UIPAKTHKO-
OpPUEHTUPOBAHHBIX
3ajay;

- YCTHBIN ONpPOC;
-pelenne y4eOHbIX
UTPAKTHKO-
OPHUEHTHUPOBAHHBIX
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SI3BIKE TEOMETPHUH,
HCCIIeI0BaTh MMOCTPOCHHbIC
MOJICJIH CHCIIOJIb30BaHHEM
reOMETPUYECKUX MOHITHIHH
TEOpeM, armapara
anreOphbl; pemarb
MPaKTHYECKHUE 3a/1a4H,
CBSI3aHHBIC C
HaXO0XJICHUEM
TEOMETPUYECKUX BEITMYHH

3a/au
-KOHTPOJIbHAS
pabora

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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11 KUIIACC

KouuvecTBo 4acoB DJIeKTPOHHbIE Crnocod
TMpakTuuec (uudpoBbIe) Cnncok UHTOroOBBIX S
HaunmeHnoBanue Konrpo Kue obpasoparen THIAHApPYeMbIX HTOTOBBIX
Ne pAa3Ie/IoB 1 TeM Bcero JbHbIE paGoTHI BbHBIE pe3yabTaToB ¢ HLIAHIpYeMbI
. NPOrpaMMEI padoThI pecypesl YKa3aHHMeM 3TaloB UX .
popmupoBanus
pe3yabTaToB
resh.edu.ru OnepupoBaTh MOHATHAMH, IIpaxTHueckas
yaklass.ru CBSI3aHHBIMHM C TeJaMH BpallleHus: | paboTa
uchi.ru LWIMHIPOM, KOHYCOM, chepoi u penieHre y4eOHbIX
IapoM; U MIPaKTHKO-
pacro3HaBaTh Tela BPaICHHs OPHEHTHUPOBAHHBIX
Tena BpameHis 1 (mmnmuHAp, KOHYC, chepa U map) U | 3ajad; )
2 OOBSICHATH CIIOCOOBI TIOTYYEHHSI - YCTHBIH OTIPOC;
TEJ BPaLeHUS -pelieHne y4eOHbIX
Y TIPaKTHKO-
OpPUCHTHUPOBAHHBIX
3a1a4
resh.edu.ru BrruncasaTs BeTUYrHEL IIpakTuueckas
yaklass.ru 3JIEMEHTOB pabora
uchi.ru MHOTOT'PAaHHUKOB H TEJ penieHne y4eOHbIX
- BpalleHus, 00bEMBI U TUIOIAH U TIPaKTHKO-
MOBEPXHOCTEHMHOTOTPAaHHUKOB OpPUECHTHUPOBAHHBIX
O6BEMDBL Teu 5 1 U TeJ BpalleHus, 3ajay; )
TreOMETPUIECKUX TEIl C - YCTHBIN OTIpoC;
NpUMEHEHUEM QOpMYJT -peluieHre y4eOHBIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3amaq
-KOHTPOJIbHAS
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pabora

resh.edu.ru CB0GOIHO ONIEPUPOBATH I[MpakTuyec
yaklass.ru HOHSTHUSIMH, KaspaboTa
uchi.ru COOTBETCTBYIOIMHU perieHne
BEKTOpaM U KOOPIUHATaMB y4eOHBIXU
HPOCTPAHCTBE; MIPaKTHKO-
:BeKTOPBIH BBIIIOJIHATE NEUCTBUIHAL OPHEHTUPOBAH
KOOPJMHATHI B 10 BEKTOpaMH HbIX33/1a4;
MIPOCTPAHCTBE - YCTHBIH OIIPOC;
-peleHue
YUEOHBIXU
MPaKTHKO-
OpPHEHTUPOBAHH
BIX 33724
-KOHTPOJIbHAS
pabora
resh.edu.ru [IpUMEHSTE MOJTyYEHHBIE3HAHMS I[MpakTuaec
yaklass.ru Ha NPaKTHKE: KasgpaboTa
uchi.ru aHAJIM3UPOBATh PeasibHbIC pelieHue
- CUTyallul U IPUMEHSATh y4eOHBIXU
U3y4YCHHbIE TIOHATHS B TIpOLecce HPaKTUKO-
TIOMCKa OPHEHTUPOBAH
pelIeHs MaTeMaTHIeCKH HBIX3a/a4;
IloBTOpeHue, chopMyITHPOBAHHOM IPOOIEMBI, - YCTHBIN OTpoC;
00o001eHue, 7 MOJIEJIUPOBATH PEATILHBIE -pereHue
cucTemMaTu3anus CHUTYaIlU!U Ha A3bIKE yueOHBIX U
SHAHUH TeOMETPHH, HCCIEN0BATh HPaKTUKO-
MOCTPOCHHBIE MOJIENH C OpPHEHTUPOBaHH
UCTIOJb30BaHUEM BIX 3a]a4
TEOMETPHYECKUX TTOHATHIHN -
TeopeM, armapara KOHTPOJIbH
anreOpsl; peuarb asipabora

TMPaKTHICCKUE 3a/1avuu,
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CBSI3aHHEBIE C
HaxO0XXJIeHUEM
F€OMETPUYECKHUX BEJINYMH

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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