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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpusi» 6a30BOro ypoBHsS ISt
obyuaromuxcst 10 —11 kmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIApTa CPEeHEro 00I1Iero oopa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TpeOOBaHUH, TPEABSIBIIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHUIO, WU TPAAUIUNA POCCUUCKOTO 0OOpa3oBaHUs.
Peanuszamnus nporpammbl 00ecIieYMBAaET OBIAICHNUE KIIOYEBBIMA KOMIIETCHIIMSIMH,
COCTaBISIIOIIMMH OCHOBY JJII CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs,
[IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M IO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTU 00YYaIONTUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Baxnocth yueOHOro Kypca TE€OMETpPUM Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBanusi OOYCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTHIO METANpPEAMETHBIX U
NPEIMETHBIX PE3YJIbTaTOB OOYyYEHHs] TE€OMETPUU B HAIPABICHUH JHMYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (DYHKIIMOHATBLHON MaTeMaTHYEeCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX TUCIUIUINH. Pa3BuTne y oOydarommxcs
NPABWIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKJIECHUU TE€OMETPUUYECKHUX
a0CTpakIuii, COOTHOIIEHUH PEATbHOTO U HCATBHOT0, XapaKTepe OTpaKeHUs
MaTeMaTU4eCKOM HAyKOW SBJICHUM H MPOLECCOB pPEAIbHOIO MHpA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MaTeMAaTHUYECKOTO MOJICTIMPOBAHUS B HAYUYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
y4YaluXxcsi, a TaKXKe KauyeCTB MbIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaliyd B
COBPEMEHHOM OO0I11eCTBE.

I'eomerpust siBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak oOecreuyMBaeT BO3MOKHOCTh H3Y4Y€HHUS Kak
JTUCHUIUINH €CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH, TAK U TYMaHUTaPHOM.

Jlornyeckoe MblUieHUEe, (GopMUpyeMoe NpU HU3YYEHUH OOydarouuMucs
MOHSATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHUH LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUsI Te€OMETPUYECKUX 3a7ayd, YMEHHME BBIJIBUTaTh M OIMpPOBEpraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPU PEIICeHUH 3a7a4 €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (pu3uKwu.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCceX OONacTSIX AESITeNbHOCTH 4ejoBeka. OpHeHTalus YelOoBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIHadbHOro ObITusA, (opma
OTPaXCHHSI OKPY’KAIOIIETO MHpA, YCJIOBHE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpazoBaHusi  AeWCTBUTENbHOCTH.  OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu O0O0BEIMHSIET pa3Hble BUIAbl Y4eOHOH U TPYHOBOM JESITEIBHOCTH,



ABJIIETCS OAHUM U3 NPO(PECCHOHATBHO BAXKHBIX KAuyeCTB, MOITOMY aKTyallbHA
3aja4a (OpMUPOBaHUS y OOYHYaIOIIMXCS MNPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJHOCTU OOpPa3HOrO0 MBINUIEHUSIT — CYLIECTBEHHONO KOMIIOHEHTa B
HOJATOTOBKE K MPAKTHUYECKON AEATEIbHOCTH [0 MHOTUM HaIlPABJICHUSM.

Ilenb ocBoeHust mporpammbl yyeOHOro kypca «l'eomerpus» Ha 0Ga3zoBOM
ypoBHE 00yueHusi — oOmieo0pa3oBaTebHOE U OOUIEKYJbTYpPHOE pa3BUTHE
oOydarolmuxcst ~ 4yepe3  oOecrneuyeHue  BO3MOXKHOCTH  NIPUOOpETEeHUs U
UCIIOJIb30BAaHUSI CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUM U JIeHCTBUH,
CHEIU(PUUHBIX T€OMETPUHU, BOZMOKHOCTH YCHEIIHOT0 MPOJOJIKEHHUST 00pa30BaHus
[0 CIIELUAIIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM HCIIOIb30BAaHUEM F€OMETPHH.

IIporpaMmma 1o reoMeTrpur Ha 0a30BOM YpOBHE IpeJHA3HayeHa Jid
oOyyJaroumxcsi CpelHel IKOJIbl, HE UCIIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyAHEHUN
Ha ypOBHE OCHOBHOTO 001ero ooOpazoBanus. Takum oOpa3zom, oOydaromuecss Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKHUE YMEHMsI, CBA3aHHbIC
co crneuupuKod TeOMETpUM U HEOOXOAWMBbIE HJii KU3HU B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOKHOCTh M3YyUYHUTh I€OMETPHUIO OoJiee
rIyOOKO, €CIM B JalbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHX
3HAHUSX B MPOPECCUOHANTBHON NeATEIbHOCTH.

JlocTikeHre 1eJid  OCBOEGHMSI MpPOrpaMMbl O0ECHEUMBAETCS PELIEHUEM
COOTBETCTBYIOIIMX 3a1ay. [IpuopuTeTHBIMM 3ajadyaMd  OCBOEHHA  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 knaccax gBisiroTCs:

e (QopmMupoBaHHEe MNpPEACTABICHUS O TEOMETPUM KakK 4YacTH MHPOBOM

KYJIbTYPbI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opmMupoBaHHe NpPEACTaBICHUS O MHOTOTPAHHUMKAaX W TeJaxX BpalleHUs
KAaK O BaXHEHIIMX MAaTEeMAaTHYECKUX MOJENSAX, MO3BOJSIOIINX OMUCHIBATH
Y U3y4aTh Pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPa;

e (QopmMupoBaHHEe yMEHHUS paclo3HaBaThb Ha YEpPTEkKax, MOAEISIX U B
peasbHOM MHPE MHOTOI'PAaHHHUKH U TEJIa BPALEHUS;

e OBJAJCHUE METOAAMH PELICHUS 3a/Ja4 Ha MOCTPOEHUS HAa U300paKEHUAX
MIPOCTPAHCTBEHHBIX (DUTYD;

e (opMupoBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOI'PaHHHMKAX M TEJIaX BPAIIEHUS U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJAJCHUE  aNrOPUTMaMU  pEUIEHUS  OCHOBHBIX  THUIOB  3aJay;
GopMupoBaHHE  YMEHHUS  TPOBOJUTH  HECIOXKHBIE JIOKa3aTeIbHbIC
pacCyXKJIeHHsd B XOJ€ PpELIEHUs CTEPEOMETPUYECKMX 3ajad U 3aaad C
IIPaKTUYECKUM COZIEPIKAHHUEM;

e pa3BUTHUE  UHTCIUJICKTyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEM
oOydaromuxcsi, I03HABAaTEIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIJICHUS;



e (opmupoBanue (GyHKIIMOHATLHON IrPaMOTHOCTH, peJeBaHTHOM
FEOMETPUU: YMEHHME DPACIIO3HABaThb IPOSABICHUS I'E€OMETPUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX
CUTYyalUsiX U MPU U3YYEHUU JPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEl W 3aKOHOMEPHOCTEH, (OpMYyIUPOBATH HX HA S3BIKE
r€OMETPUHN U CO3aBaTh F€OMETPUUECKUE MOJIEH, IPUMEHATH OCBOCHHBIN
reOMETPUYECKUI anmapar Uil PELICHHs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJYyYEHHBIE PE3YJIbTaThI.

OTnUYuTENBHON OCOOEHHOCTHIO MPOrPaMMBbl SIBISIETCS BKJIKOYEHHE B KYypC
CTEPEOMETpUH B Hayajle €ro M3y4eHMs 3a1ad, peIIacMblX Ha YpPOBHE
MHTYUTHUBHOTO MO3HAHUS, U ONpPEAEIEHHBIM 00pa3oM OopraHu30BaHHasi paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET NMPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JaNbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanourenue oTaaércss HArJISAHO-KOHCTPYKTUBHOMY METOJly OOy4Y€HUs, TO
€CTh TEOPETHUYECKUE 3HAHMSI MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
IIPAKTUYECKON [JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypc€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEIICHUS 3a4ad Ha
CO3JaHUE  MPOCTPAHCTBEHHbIX O0pa3oB W  33Ja4 HAa  ONEpPUPOBAHUE
IpOCTpaHCTBEHHbIMU oOpazamu. Co3naHue oOpaza MHPOBOAUTCS € ONOPOM Ha
HarJIAIHOCTh, a OIIEpUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHUS OT
HaIJISIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHMUS.

OcHoOBHBIE cozaepkaTenbHble TUHUM Kypca «l'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble U TIIOCKOCTH B MPOCTpAaHCTBEY, «Tena BpameHus»,
«BeKTOpBI M KOOPAMHATHI B ITPOCTPAHCTBE». DOPMUPOBAaHNE JTOTUYECKUX YMEHUMN
pacrpenensercss He TOJBKO MO COAEPKATeNbHBIM JIMHUSAM, HO W IO TOJaM
00yueHHUs Ha YPOBHE CpeJIHET0 O0Iero oopa3oBaHuUsl.

Conmepxanne 00pa3oBaHUS, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yjbTaTaM
OCBOGHMsI pabouyell MporpaMMbl, pacHpeneN€HHbIM 10 TroaaM oOy4eHwus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBI OBJIAJ€HHE TE€OMETPUUECKUMHU
HNOHATUSAMU U HAaBBIKAMHM OCYLIECTBIISUIOCH MOCIIEOBATEIBHO M IMOCTYNATENIbHO, C
cOOJIF0/IEHNEM IPHUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOydYalomUXCsl, pacupss u
yray6sasis e€, o0pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenue reomerpuu orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B
Hezaemo B 11 kmacce, Bcero 3a niBa roja ooyuenus - 102 yyeOHbIX Haca.



COJAEPXXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe U IJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe MNpSMBIX B TPOCTPAHCTBE: MEPECEKAOIIHECS,
napajuielibHble M CKpeuuBaroumecs mnpsMbie. [lapannenpsHOCTh MNpPAMBIX U
IJIOCKOCTE B TNPOCTPAHCTBE: MAPAJUIENbHBIE TMpPsAMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YrOJd MEXAy NpsAMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEMN: MapajuiesibHble  TUIOCKOCTH; CBONCTBA
napajiebHbeIX IiockocTel. [lpocreifiine mnpocTpaHCTBEHHbIE (UTYphl  Ha
IUIOCKOCTH: T€Tpa’ap, KyO, mapaienenumnes; IoCTPOEHUE CEUCHH.

[lepnieHAUKYISIPHOCTh MPSIMOM U TUIOCKOCTU: MEPIEHINKYJISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, NPSIMBIE NApPAUIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK MEPNEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yTOJl, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHIMKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10 ITUIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  IJIOCKOCTH,  MPOEKIUs  (QUIypbl HAa  IJIOCKOCTb.
[leprieHIMKYISAPHOCTh  IJIOCKOCTEW: NPU3HAK  IEPIECHIMKYJISIPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHINKYISAPaX.

MHoOrorpanHHuKu

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; Pa3BEPTKa MHOrorpanuuka. [Ipusma: n-yronpHas
pu3Ma; TPaHU U OCHOBAHUS MPU3MBI, IPSIMasi ¥ HAKJIOHHAS TPU3MBI, OOKOBas 1
IIOJIHAs IIOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajieJienunes; U ero cpoucrsa. [lupammpa: N-yroimpHas nupamujia, TPaHu U
OCHOBAHHE TTUPAMHUJIBI; OOKOBAs U MOJTHASI IOBEPXHOCTHh MTUPAMHUJIBI; TIPaBUIbHAS U
yceu€éHHass mnOupamMuaa. OJEMEHTbl Tpu3Mbl W nupamuabl. [IpaBunbHble
MHOTOTPAHHUKHU: TOHSATUE MPABWIBHOIO MHOTOTPAaHHUKA; MPAaBUJIbHAS IMPU3MaA U
npaBUibHAs THPaAMUJIa; TpaBUJIbHAs TPEYrojibHash MNHUpaMuAa W TPaBUIIbHBIN
Terpadap; kyO. IlpencraBieHue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadap u ukocadap. CeueHust IpU3Mbl U TUPAMU/IBI.

CummeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMO,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHpPaMHIAX, Napajuiesenunenax,
PaBUIIbHBIX MHOTOTPAHHHUKAX.



Boluucnenne 51€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, OMAaroHaiM, YTIIbl.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJIHOMW TOBEPXHOCTH TIPSIMOM TPHU3MBI,
IUIONIAJh OCHOBaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMOM TPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOBEPXHOCTH MPABUJIBLHON MHUPAMUIBI,
TeopeMa O Iulomaau yceu€éHHoM mnupamuiabl. [lorstue o0 o0BéMe. OO0BEM
NUPaMU/Ibl, TPU3MBI.

[TogoOubie Tenma B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOLIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJL.

11 KVIACC

TeJia BpaleHus

[Hununapuueckas MMOBEPXHOCTb, obOpazyrornue AJTUHIPUYECKOM
MOBEPXHOCTH, OCh UHWJIWHIPUYECKON TMOBEpXHOCTU. L{MnumHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCThb, OOpa3ylomiass M OCb;, IUIOMIAAhL OOKOBOW U TIOJIHOU
MOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepXHOCTH. KOHyc: ocCHOBaHME U BeplliiHA, 00pa3yromias
U OChb, IUIOMIaJb OOKOBOM W TMOJHON TOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yrolye U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, AUAMETP; IUIONIA]b MOBEPXHOCTH C(hEpHI.
B3aumnoe pacnonoxxenue chepbl U IIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
I01alb Chephl.

N3oOpaxkenue Ten BpallleHus Ha MIIOCKOCTU. Pa3BEépTKa UIMHApPA U KOHYCA.

KomOunanuu Tenm BpalieHMs UM MHOTOTPAHHHMKOB. MHOIOTpaHHUK,
OMUCaHHBIA OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOIPAHHUK, WU TEJO
BpallEHUS.

[Tonsarue 06 00bEMe. OcHOBHBIE CBOKCTBA 00BbEMOB Tel. Teopema 006 00bEME
OpsIMOYTOJILHOIO TMapajuiesnenunena u ciaeAactBus u3 He€. OObEM UWIMHIpA,
koHyca. O0BEM mapa 1 iomaasb chepsl.

[TogoOubie Tema B mpoctpancTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenust mwinHApa (TapalieIbHO M MEPHEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (TapajuieIbHO€ OCHOBAaHHIO U MPOXOASIIEE 4Yepe3 BEPIIMHY), CEUCHUSs
mapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrtop Ha miockocT U B mpocTpancTBe. ClI0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCIO. Pa3noxkeHne BeKTopa mo TpEM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBwiio mapauienenunena. Pemenuwe 3agad, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JEUCTBUUA ¢ BekTopamu. IIpsAmoyronpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunartel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay Bekropamu. CKaJsipHOE MNPOU3BEIAECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMHU U IUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
METO/I IPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpPaMMbl Y4e€OHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKOMN MO3UILIUM 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO 4YI€Ha POCCHUUCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpaxAaHCKoro oOmecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aMMOJICMCTBOBAaTh C COLMAJIBbHBIMU HHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSMUA U HA3HAUYCHHUEM.

IHaTpuoTHyeckoe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IpaKJaHCKOW UJICHTUIHOCTH, YBOKCHUS K
MPOIUIOMY U HAaCTOAILIEMY POCCUMCKOW MAaTEMATHKU, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKECHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
K MCHOJIb30BAHUIO ATUX JOCTIDKCHUN B JPYTrUX HayKaX, TEXHOJOTUsX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAaHUEM JTYXOBHBIX LHEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HATHUYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAaKTHYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTnyecKoe BOCIIUTAHUE:

3CTETUYECKUM OTHOIIEHUEM K MHpPY, BKJIIOYAs 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad4, peneHuu, paccyXICHN;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

dusnyecKoe BOCMUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKUe 3HAHUA B
WHTEpecax 37J0pOBOTO 1 O6e30macHOro 00pasa )KMU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U

OT/bIXA, perynsipHas dusnueckas AKTUBHOCTb); (bu3IIeCcKOoro
COBEPILICHCTBOBAHHS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBLHON
NEATENBHOCTBIO.

Tpyaosoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOTIOOUS, WUHTEPECOM K
pasnuyHbiM  chepam  TpoPeCCHOHATBHOW  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW W €€ TMPUIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeil mpodeccuu U pPealr30BbIBATH COOCTBEHHBIC IKU3HEHHBIC TLIAHBI;



TOTOBHOCTBIO M CHOCOOHOCTHIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0 Ha TPOTSHKEHUU BCEW >KHU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABJICHHOCTH.

JKOJIOrHYeCcKoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTHIO SKOJOTUYECKON KYyJIbTYphbl, TMOHUMAHHEM BIUSHHUS
COLMAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAIILHOU
Cpenbl, OCO3HAaHHEM TJIOOATBHOTO  XapakKTepa JKOJOTMYECKHUX MpoOJeMm;
OpUEHTAMEW Ha NPUMEHEHHUE MATEMaTUYECKUMX 3HAHUW UL PELIeHUs 3a1a4d B
0o0JlacTH OKpyXaroled Cpelbl, IUJIAHUPOBAHMUSI TOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEACTBUN I OKPYIKAIOLIEH CPEBI.

LleHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKM W  OONIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKH Kak cdepbl 4YeJIOBEUECKOW MESITeIbHOCTH, ATaloB €€
pa3BUTUS W 3HAYUMOCTH JUISl PA3BUTUS I[IMBWIM3AIMHU; OBJIAJCHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOW KyJIbTYpOM Kak CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIIAATh IMPOEKTHYI0 M HCCIENOBATEIBCKYIO IEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHble pe3ysbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeameTa
«MartemaTuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLUCMBUIMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmBUsAMU, YHUBEPCAIbHBIMU PecYNAMUBHbIMU 0eUCEUIMU.

1) Vnueepcanonuvie  nosnaseamenvmwvle  Oeticmeus, obecneyusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 0dYYaowuxcsa (oceoenue
Memo008  NO3HAHUSL — OKpyJcarowe2o  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
UCce008amenbCKux onepayutl, ymeHut pabomams ¢ ungopmayueti).

ba3oBble JJoruyeckue aeicTBua:

e BBUBJIATH U XaPAKTEPHU30BATh CYLIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
O00BEKTOB, TOHATHUN, OTHOIIEHWH MEXAY TMOHATUAMH; (OPMYIUPOBATH
ONpPENCICHUSI  IOHATUM; YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIacCu(UKAIlMA, OCHOBAaHHS i OOOOIICHWS W CpPAaBHCHUS, KPUTCPUH
MPOBOAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHPOBATH M  NIPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPJUTEIIbHBIC W OTpHUIIATENIbHBIC, €IWHWYHBIC, YacTHbIE W OOIIueE;
YCJIOBHBIC;

e BBISBJISITH  MAaTE€MAaTUYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBOopeurss B (akraxX, JAHHBIX, HAOJIOJCHHUSAX M YTBEPKICHUAX;



npeajiaraTb ~ KPUTEPUW I BBISIBICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTHUBOPEUHNIL;

e JIeJIaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JETyKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIOUSHU 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEIHLHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOJUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBOJIbL;

e BBIOMpaTH Ccroco0® pelreHus ydeOHOW 3amgaunM (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HauOoJiee NOAXOASIIUA C YYETOM
CaMOCTOSTENILHO BbIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaresabckue qelCTBUS:

e HCIOJb30BAaTh BOIPOCH KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dopMynHpoBaTh BOMPOCHI, (UKCUPYIOLUIUE MPOTHUBOpPEUYHUE, MpoOIeMy,
yCTaHaBJIMBaTh HUCKOMOE W  JaHHOe, (OpPMHpPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINI0, MHEHHUE;

e TPOBOJMTH CaMOCTOSTENILHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro
0o0bEKTa, SIBIEHMS, NPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00bEKTaMH, SIBJICHUSIMHU, IPOLIECCAMU;

e CaMOCTOSITENTLHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIIOJIEHUSI, MCCIEIOBaHUs, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKKE BbIIBUraTh
MIPETOIOKEHHSI O €T0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ undgopmaumei:

e BBIABIATH ACHUIUTHI WHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX IJII OTBETA
Ha BOIIPOC U ISl pELICHUS 3a/1auu;

e BbIOMpaTh WHPOpPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHATM3UPOBATh, CUCTEMATHU3UPOBATh M MHTEPIPETHUPOBATH WH(OpPMAIHIO
Pa3TUYHBIX BUJOB M (POPM MIPEACTABICHHUS;

e CTPYKTYpHpPOBaTh WH(MOPMAITUIO, TIPEACTABIATH €€ B Pa3TUYHBIX (HOpMaXx,
WJUTFOCTPUPOBATH TpaUIecKy;

e OIICHUBATH HaAEKHOCTD uHbOpMaIH 1o CaMOCTOSITEIIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUGHble  Oelicmsus,  0becnedugarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUJUXCSL.

OO0menue:



BOCIIPUHUMATh H  (POPMYyIHUpPOBaTh CYXKJIEHUS B COOTBETCTBHUH C
YCJIOBUSIMH | HEJIIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly PELIEHUs 3a1a4l, KOMMEHTHPOBATH NOJIyYEHHBIN PEe3yIbTaT;

B X0JIe 00CY>KJIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOMN TEMBI,
po0IeMbl, perraeMoi 3a/1auu, BEICKAa3bIBaTh MICH, HAIICJICHHbIEC Ha TIOUCK
pELIEHUs; COMNOCTAaBJATh CBOM CYXKIEHHS C CYXICHUSMH JPYyrUX
YYaCTHUKOB JMayiora, OOHapy»KMBaTh pa3IMdMe U CXOJCTBO MO3UIIUI; B
KOppEeKTHOM popme hopMyIrpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3YyJbTAaThl  PELICHHWS  3aJauyd,  DKCIEPUMEHTA,
UCCIIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITeIbHO  BbIOMparh  (opmar
BBICTYIUUICHUS C YUETOM 3aj1au MIPE3CHTAIIMK U OCOOCHHOCTEH ay IUTOPHH.

CoTpyaHn4ecTBo:

3)

INOHMMaTh W HCHOJNb30BaThb  INpEUMYyLIECTBA  KOMAaHIHOM U
UHAUBUIYAIbHON pabOThI MPU PEIICHUH YUEOHbIX 3a]ja4; MPUHUMATh 11eJ1b
COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacpeaensTh BUAbI padoT, J0roBapuBaThCs, 00CYXKAaTh MPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBATh B IPyNNOBBIX (opMax paboThI (00CYkIeHNs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» U HHBIE); BBINOIHATH CBOI 4YacTh pPabOTHl H
KOOPJIMHUPOBaTh CBOM JIEUCTBUS C JPYrMMU YJi€HAMU KOMAaHJbI;
OLICHUBATh KAa4e€CTBO CBOETO BKJIAJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEUCTBUS.

Yuueepcanvuvie  pecynamuenvie  Oeiicmesusl, obecneuusaiom

qbopmupoeaHue CMDbLCIIOBbLX YCNIAHOBOK U HCUZHEHHBIX HABLIKOB JIUHHOCMU.
CaMoopraHn3aunﬂ:

COCTaBIISITh TUIaH, AJITOPUTM PEIICHUS 3a/1a4H, BEHIOMPATh CIIOCO0 perIeHus
C YYETOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEHH,
apryMEHTUPOBATh U KOPPEKTHUPOBATh BApUAHTHI PEIIEHUH C Y4ETOM HOBOM
UH(pOpPMALIIH.

CaMOKOHTPOJIb:

BJIAJI€Th HABBIKAMHM [IO3HABATEIBHOM peduiekcuu Kak OCO3HaHUSA
COBEPILIAEMBIX JCHCTBUUA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB,;
BJIAJ€Th CHOCOOaMHM  CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U
pe3yJsibTara peluieHus MaTeMaTHYeCKO 3a1a4H;

NpEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpU PEUICHUU
3a7a4d, BHOCUTHh KOPPEKTHUBBI B JIESITEIbHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, JaHHBIX, HAMICHHBIX OITUOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHWBATh COOTBETCTBHE pE3yjibTara 1M W YCJIOBHUSIM, OOBSICHSTH
IIPUYMHBI JTOCTWXKEHUSI WIM HEIOCTHXKEHUS PEe3yJIbTaTOB JESATEIbHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

10 KIJIACC

OnepupoBath MOHATHAMH: TOYKA, IPSMas, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CJICACTBUS W3 HUX TIPHU PEIICHUU
T€OMETPUYECKUX 3aJ1ad.

OnepupoBaTh NOHITUSAMU: MAPATUICITLHOCTh U MIEPIECHAUKYIISIPHOCTD MPSIMBIX
Y IIJIOCKOCTEH.

KnaccudummpoBats B3aMHOE pPACTONOKEHHE MPSMBIX M IIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TOHATUSIMH: ABYTPAHHBIM YTroJ, TPaHW JBYTPAHHOTO YTJa,
pedpo IBYTpaHHOTO yTJia; JTUHEWHBIM Yroyl JBYTPAHHOTO yTIJa; TpajyCHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBITYKIIbIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPAaBUIILHBIN MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUJBI MHOTOTPAHHHUKOB (MMHUpaMuia; TpHU3Ma,
PSIMOYTOJIbHBIN TTapalIeNIenuIe 1, Ky0).

KnaccudumnupoBarb ~ MHOTOrpaHHMKH,  BBIOMpass ~ OCHOBaHUS s
kinaccudukanuu  (BBIMYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKHW; TPABUIbHbBIE
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIIC b ).

OnepupoBath MOHATUAMHU: CEKYIIasl MIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIMITBI TTOCTPOSHUS CEUCHUH, HCITOJIb3YSI METOJT CIICIOB.

CtpouTh ceu€HHUS MHOTOTPAHHUKOB METOJIOM  CIJI€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTESKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HAXOXKEHUE TEOMETPUIECKUX BEIMYMH 110 00pasiaM min
QITOpUTMaM, TPUMEHSS HW3BECTHHIC AHATUTHUYECKHE METOABl TPU PEIICHUN
CTaHJApPTHBIX MaTeMaTUYCCKUX 3a/1ad Ha BBIYMCICHUE PACCTOSTHUA MEXIY IBYMsI
TOYKaMH, OT TOYKH JIO TPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

PemaTe 3aa4un Ha HaXOXKJIEHUE TEOMETPUYECKUX BEJIMYUH MO 00pasam Wiu
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AQHAIUTHYECKHE METOJIbI TPH pEIICHUN
CTAaHIAPTHBIX MaTEMaTHYCCKUX 3aJlad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPENIUBAIOIUMHUCS ~TPSIMBIMHA, MEXKIy TPSIMOA H TUIOCKOCTBIO, MEXIY
TTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boruucisate 00bEMBI U TIJIOMIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuga) ¢ TOpUMEHEeHHEM (GOpMYJ;, BBIUMCIATH COOTHOIICHUS MEXIY
TUIOMIAASIMU TTIOBEPXHOCTEHN, 00BEMaMU T10I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSIMU: CUMMETpPUS B NPOCTPAHCTBE; ILEHTP, OCh H
IUIOCKOCTh CUMMETPUM; IIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekath, mnpeoOpa3oBbIBATH W HMHTEPIPETHUPOBATH HWHEOOPMAIMIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTexax U
pUCYHKaXx.

[IpumensaTe reoMerpuyeckue (akThl [JIsI PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIAraOIINX HECKOJIBKO 1IaroB PEUIECHHUsI, €CJIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

[IpumeHaTs TOpOCTEWIIME MNPOrPpaMMHBIE  CPEJICTBA U DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBOoaWUTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOAE H
KW3HU, PACTIO3HABATH MIPOSIBJIEHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh TMOJIyYEHHbIE 3HAHWSA Ha MPAKTUKE: aHAJIW3UPOBATH PEATbHbBIC
CUTYyallud U TPUMEHITh HW3YyYECHHBIC TMOHATHUA B MPOLECCE MOUCKA PEIICHUS
MaTeMaTUYeCKu C(OpPMYyJIUPOBAHHON MpOOIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha $3bIKE TIE€OMETPUH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHSITUN U TEOpEM, armapara aareopsl; pemarhb
MPAKTUYECKUE 3a]1a4M, CBA3aHHBIE C HAXOKJACHUEM T€OMETPUUECKUX BEJTUYMH.

11 KIIACC

OnepupoBaTh MOHATHUAMU: LHUIMHAPUYECKAas TOBEPXHOCTh, O0Opa3yromine
[UIMHIPUYECKON  MOBEPXHOCTH;  IUIMHADP;,  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yrome KOHHIECKOW MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaueHus (LWIMHAP, KOHYC, cdepa U map).

OOBACHATDH CITOCOOBI MOTYUEHUS TEIl BpaIlleHUSI.

KnaccudummpoBats B3anMHOE pacmookenne chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIAPOBOM CJIOM, OCHOBAaHHWE LIAPOBOIrO CJIOSs, BHICOTA IIAPOBOIO CIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI W IUIOMIAAW  TOBEPXHOCTEH  TeJl  BpalieHus,
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (POopMyI.

OnepupoBaTh TMOHATUSIMH: MHOTOTPAHHUK, BIMCAHHBIA B cdepy U
OMMCaHHBIM OKOJIO cdephl; chepa, BOUCaHHAS B MHOTOTPAHHUK WU TEJO
BpAIICHMUS.

BBIYUCISATE COOTHOIICHUST MEXAY IUIOMIAIMU MOBEPXHOCTEH U 00BEMaMu
MOI00HBIX TE.



N306paxaTs u3ydaeMble (QUIypbl OT PYKM U C MPUMEHEHHEM IPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
Guryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BPALLCHHUS.

W3Bnekarb, HHTEpPHpPETUPOBATH U MPeoOpa3oBbIBaTh HMH(POpPMALMIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha 4epTexKax U
pPUCYHKaX.

OnepupoBath IOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE  EHCTBHSL  CIOKEHHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB MU
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHSTh, KAKUMH CBOMICTBAMH OHU 00J1aJ1a10T.

IIpuMeHATh NPaBUIIO MMApaJUICIICINAIIEAA.

OrneprpoBaTh NOHATHUIMU: JI€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJ MEXIY
BEKTOpaMH, CKAIIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

HaxoauTe cymmy BEKTOPOB M MPOU3BEAECHNUE BEKTOPA HA YUCIIO, YTOI MEKIY
BEKTOpPAMH, CKaJISPHOE IPOM3BEIACHHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTh reoMeTrpuyeckue (akTbl [Js1 PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIATAIOIINX HECKOJIBKO IIaroB PEICHHUs], €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOU (hopMme.

Pemars mpocreilimne reoMeTprUYECKME 3a4a4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3amaum Ha JOKa3aTeNbCTBO MATEMATHUYECKUX OTHOLICHUM U
HAXO0XKJEHUE TEOMETPUYECKHUX BEJIMYMH 10 00pa3laM WK alropuTMam, IpUMEHsIS
W3BECTHBIE METO/bI IIPU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3aa4.

[IppumensaTe mpocTelmme OporpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoanTh NpHMEpPHl MAaTEMATHYECKMX 3aKOHOMEPHOCTEHM B NPUPOAE H
KW3HU, PACTIO3HABATH IIPOSIBJICHNE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJy4YeHHBbIE 3HAHUS HA IPAKTHKE: aHAJIU3UPOBATH DPEaAJbHBIC
CUTyallUM W IIPUMEHATb HW3YYEHHBIC IIOHATHS B INIPOLIECCE IMOWCKA PELICHUs
MaTeMaTHuecku Cc(GOPMYJIMPOBAHHON MpOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPHUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKUX MTOHIATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7]a4H, CBA3aHHBIE C HAXO0KICHUEM T€OMETPUUECKUX BEJINYMH.

BocnurarensHbli moTeHnuan npeamera «I'eomerpusi»



VYuebnsiii mpenmer «I['eoMeTpusi» u3ydaeTcs Ha YPOBHE CPEIIHETO OOIIero
oOpa3oBaHus B KauecTBe o0si3aTenbHOoro npeamera B 10-11-x kmaccax.

Peanuzanust BocnuTaTensHOro NOTEHIMANA YPOKOB mpeaMera «l'eoMeTpusi»
(YypouHO#l JesATEeIbHOCTH, AayJUTOPHBIX 3aHATHUM B paMKaX MAaKCHUMAaJbHO
JOMyCTUMOM y4eOHOM Harpy3KH) MpeaycMaTpruBacT:

- dbopMmupoBaHue y OOy4YarOUIUXCS POCCHUMCKHX  TPaTUIIMOHHBIX
JIyXOBHO-HPABCTBEHHBIX W  COLIMOKYJBTYPHBIX  IIEHHOCTEH, POCCHIICKOIO
UCTOPUYECKOTO CO3HAHUSI HAa OCHOBE MCTOPUYECKOTO TMPOCBELIEHUS; MOA00p
COOTBETCTBYIOIIETO  COJIEpKAHUSI ~ YPOKOB,  3aJlaHUM,  BCIOMOTATEJIbHBIX
MaTEPHUAJIOB, TPOOJIEMHBIX CUTYAIHMH JJIsi 00CY K ICHHUIA;

— JEMOHCTpALIUS oOydJaronmmcst IPUMEPOB OTBETCTBEHHOTO,
IPaKJAHCKOTO TMOBEICHMSI, MPOSBICHUS YEIOBEKOJIOOUS U J00pOCEepIECYHOCTH,
yepe3 moA00p COOTBETCTBYIOIINX MPOOJEMHBIX CUTYaIlUM 1711 OOCYKICHUS,

— NpPUBJICYEHNE BHUMAHMS OOYYAIOIIMXCS K LEHHOCTHOMY AaCHEKTY
U3Y4aeMbIX SIBICHUW U COOBITHI, MHUIIUMPOBAHUE OOCYXKIEHUH, BHICKA3bIBAHHI
CBOEr0 MHEHHS, BBIPAOOTKH CBOEr0 JIMYHOCTHOIO OTHOUIEHUS K H3y4aeMbIM
COOBITHSIM, SIBICHUSIM, JIUIAM;

— NPUMEHEHUE  HWHTEPAKTUBHBIX  (popM  yueOHOU  paboThl -
UHTEJUICKTYabHbIX, CTUMYJIUPYIOIIUX TO3HABATEIbHYI0O MOTHBAIIUIO, HTPOBBIX
METOJMK, JUCKYCCUHM, JAarOlIMX BO3MOXKHOCTh TPUOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOI'O JMajiora; TpyNmoBOMl paboOThl, KOTOpas yYUT CTPOUTH
OTHOIIIEHUSI W JIEMUCTBOBATh B KOMaHJE, CIOCOOCTBYET Pa3BUTHUIO KPUTHUUYECKOTO
MBIIJICHUS;

- noOyxaeHre 00ydaroImuXcs Co0II0IaTh HOPMBI MOBEEHUS, ITpaBuiIa
OOI1IEeHUSI CO CBEPCTHUKAMHU U MEIarorudecKuMu pabOTHUKAMU, COOTBETCTBYIOLIUE
yKIaay oOIeo0pa3oBaTeIbHOM OpTaHW3allii, YCTAHOBICHHE W  TMOJACPIKKY
T00poKeTaTeIbHON aTMOC(hEpHI;

- OpraHu3alys HACTABHUYECTBA MOTHUBHPOBAHHBIX U IPYIUPOBAHHBIX
00y4aroImMXCcsl HaJl HEYCIEBAIOIUMH OJHOKIACCHUKAMU, B TOM YHUCJIE C OCOOBIMU
00pa3oBaTEIbHBIMA  IMOTPEOHOCTSAMH, JAIOMIET0  OOYYarOIIUMCS  COIMAJIBHO
3HAYUMBIH OTBIT COTPYAHUYECTBA U B3AUMHOMN TOMOIIIH;

— WHUIIMMPOBAHUE U TOJJIEPKKA HCCIEI0BATEIbCKON JIesATEIbHOCTH
00yJaromuxcs, MIAHUPOBAHUE UM BBIMOJHEHHE WHIWBHUAYAJIbHBIX U TPYIMIOBBIX
IPOEKTOB BOCIIUTATEIbHON HAIIPABICHHOCTH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3jeioB U TeM (undposrbie)
Kourpoubnsie | IlpakTnyeckue
n/n NMporpamMmsblI Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypcsl
1 BBenenue B ctepeoMeTputo 10
) [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEH
3 [leprieH MKy IAPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 Yrasl MeXAy IPSMBIMU U TUIOCKOCTSMHA 10 1
5 MHororpaHHuKH 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUeHMsI, PACCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KIIACC

KoanuectBo 4acon DJIeKTPOHHbIE

HaumeHnoBaHue pa3iesioB 1 TeM (undposBbie)
Ne i/ KonrpoJsbnsie | IlpakTuyeckue

NpPorpaMmbl Bcero o0pa3oBaTejibHbIE

padoThI padoTshI
pecypcsl

Tena BpameHus 12

OO0BEMBI Ten 5

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpenwue, 06001IICHNE, 7 1

CUCTEeMaTH3alus 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne

/o

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoTsbI

IIpakTHYeckue
padoTsbI

JlarTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE IOHATHS CTEPEOMETPUH: TOUKA,
npsimasi, I0CKOCTh, IPOCTPAHCTBO.
[IpaBuiia n300pakxeHus Ha pUCYHKaX:
1300pakeHHs II0CKOCTEH, MapasieNbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: MEpECCKar0mMUeCs IMI0CKOCTH,
IepeCcCKaromuecs npsamMasa 1 NJI0CKOCTh

IousTus: IepeCCKaroImurecs mI0CKOCTH,
InepeceKarommecs npsaMas u JIOCKOCTh

3HaKOMCTBO C MHOTOI'PaHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha
PHCYHKaX, Ha IPOEKIIMOHHBIX YePTEKaX

HauanpHbie cBeieHus o KyOe U mupamuie,
uX pa3BEépPTKU U Mozenu. CeueHust
MHOT'OTPaHHUKOB

HavansHbie cBeeHUs 0 KyOe U TUpaMuU/Ie,
UX pa3BEPTKU U Mozenu. CedueHust
MHOTOTPaHHUKOB

TTonsaTHE 00 aKCMOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEICTBUS U3 HUX




[ToHsiTHE 00 aKCHOMATHYECKOM

8 IIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTre 06 akcHOMaTHYECKOM

9 IIOCTPOEHHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTHE 006 AaKCHOMATHUECKOM

10 MIOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anMHOe pacnosnoxeHue NpsiMbIX B

11 IIPOCTPAHCTBE: NIEPECEKAIOINECS,
MapaJuIeIIbHBIE U CKPEIUBAIOIINECS
psiMble
[TapamienbHOCTh NPSIMBIX U IJIOCKOCTEHN B

12 IIPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
MPSIMBIX
[TapamienbHOCTh MPSIMBIX U IJIOCKOCTEHN B

13 npocrpaHctse: [lapamienbHOCTE IPAMOMN U
IIJIOCKOCTH

14 VYTIIBI ¢ COHAINIPaBIEHHBIMU CTOPOHAMU

15 VYroa Mexay npsiIMbIMU B IPOCTPAaHCTBE

16 Yroa Mexay OpsiIMbIMU B IPOCTPAaHCTBE

17 [TapaynenbHOCTH INIOCKOCTEN:
NapajuIeIbHbIE IIIOCKOCTH

18 CaolicTBa napamienbHbIX INIOCKOCTEN

19 [pocreiimme npocTpaHCTBEHHBIE (PUTYPBI

Ha IJIOCKOCTH: TCTpasap, Ky'6,




apaJiICJICIIUIIC A

20 [Moctpoenue ceuenuit

21 [loctpoenue ceuenunit
KonTpomnpHas padota mo teme "Ipsimbie u

22 MJIOCKOCTH B TIPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX U INIOCKOCTEH"
[leprieHAMKYASPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSIMBIC B
IIPOCTPAHCTBE

24 [IpsiMble napasienbHbIe U
MEePIEHIUKYISIPHBIE K IITIOCKOCTH

o5 [IpsimMble napanienbHble U
MEePIEHIUKYJISIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

97 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

28 TeopeMma 0 npsAMON NEepIEHIUKYIISIPHON
IIJIOCKOCTH

29 Teopema 0 npsAMON NepIEeHAUKYISIPHON
IIJIOCKOCTH

30 Teopema o npsiMOI TIEPIICHAUKYISIPHOM
IJIOCKOCTH
[leprienuKyIp M HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

32 [lepnieHauKyIAp U HAKIIOHHBIE: PACCTOSTHUE

OT TOYKH OO0 IIJIOCKOCTH, paCCTOAHUE OT




HpHMOﬁ J0 IIITOCKOCTH

[lepnenauKyIsip ¥ HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKHU JI0 TIIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 IIJIOCKOCTH
[leprienauKyIAp M HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 TNIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJ MEXKAY
NPSAMOU U TIIIOCKOCTBIO

36 JIByrpaHHbIi yroJi, TMHEUHBIA YroJ
JBYTPaHHOIO yTia

37 JIByrpaHHBIN yroJi, TUHEHHBIN yroil
JBYTPaHHOIO yria
[lepnenauKyJISIPHOCTD IIJIOCKOCTEMN:

38 MPU3HAK MEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEN
[leprieHAMKYASIPHOCTD TIIOCKOCTE:

39 MIPU3HAK MEPIIEHANKYIISIPHOCTH IBYX
IIJIOCKOCTEU
[lepnenauKyJISIPHOCTD IIJIOCKOCTEMN:

40 MPU3HAK MEPIECHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

41 Teopema o Tpéx meprneHInKyspax

42 Teopema o TpéxX mepreHIuKyIsIpax

43 Teopema o Tpéx mepreHIUKYIsApax
KonTponbHnas pabota mo temam

44 "IIeprieHIMKYISIPHOCTD NPSMBIX U

miockocTe" u "Yriibl MEXIy IPSIMBIMU U




JIOCKOCTAMMU"

45

IlousTue MHOI'OrpaHHUKa, OCHOBHBIC
QJIEMCHTBI MHOT'OT'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOTI'OrpaHHHKa

46

[Ipu3ma: N-yrosnbHas npu3Ma; 'paHy U
OCHOBAHUSA IIPU3MBI; IIPsIMasi ¥ HAKIIOHHAs
MIPU3MBbI; OOKOBasI U MOJIHASI TOBEPXHOCTh
IIPU3MBI

47

[Tapaymenenunen, NpsAMOyTOJIbHBII
HapajuleJIenuIe] U €ro CBONCTBA

48

[Mupamuna: N-yroiabHast MUpaMuaa, TpaHd U
OCHOBaHHE MMPaMHM/Ibl; OOKOBAs U MOJTHAS
MMOBEPXHOCTbh MTUPaMM/Ibl; TPaBUIIbHAS U
yced€HHas mupamuia

49

[IpaBWIIbHBIE MHOTOTPAHHUKH: TIOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
MpU3Ma " MPaBWIbHAS THPAMUJIA;
MpaBUJIbHAS TPEYTOJIbHAS TUpaMua u
MIPaBWIIbHBIN TeTpadip; KyO

50

[IpencraBienue o NpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTadAP, AOJACKAdIP U
HKOCA3IP.

51

CummeTpust B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIBHO TOYKH, IPSIMOM, TIIIOCKOCTH.
DJIEeMEHThl CAMMETPUH B TTUPAMHIAX,
MapasuiesienuIe1ax, IpaBUIbHbIX
MHOTOI'PaHHUKaX




Briunciaenue 31€MEHTOB MHOT'OT'PpaHHUKOB:

52 R 1
péOpa, AuaroHaiu, yribl
[Tnomaas GOKOBOM MOBEPXHOCTH M ITOJTHOM
53 MMOBEPXHOCTH MIPSMOU TTPU3MBI, TUTOIIIA]Th 1
OCHOBaHHUH, TeOpeMa 0 OOKOBOI
MMOBEPXHOCTHU MPSIMON TPU3MBI
[Tnomaab GOKOBOM MOBEPXHOCTU U
54 MTOBEPXHOCTH MTPABWIIBHON TTHPaAMUJIBI, 1
TeopeMa O TUIOIIA I OOKOBOM MOBEPXHOCTH
YCEYEHHOU NMUPAMUIBI
55 KonTponbHas pabota mo Teme 1
"MHororpaHHuku"
56 [TonsiTre 06 00BEME 1
57 O0BEM mUpaMuIbI 1
58 O0BEM TUpaMuIbI 1
59 O0BEM TUpaMuIbI 1
60 O06BEM mupaMuabt 1
61 O0BEM TPU3MBI 1
62 O0BEM TTPU3MBI 1
63 OO0BEM TTPU3MBI 1
64 Kontponpnas padota mo teme "O0bEMBI 1
MHOTOTpaHHUKOB"
[ToBTOpenHue, 06001IeHNE cUCTEeMaTH3AIUS
65 3HaHui. [TocTpoenue ceuenuii B 1
MHOTOTpaHHUKE
[ToBTOpEeHME, 000OIICHNE CUCTEMATH3AIIHS
66 3HaHWH. Berancinenne pacCTOSTHUN: MEXKIY 1

ABYMA TOYKAMH, OT TOUKHU 0O HpHMOfI, oT




TOYKH N0 IINIOCKOCTHU, MCIKIY
CKpCIINBAIOIIUMUCS IIPAMBIMHUA

67 HroroBast koHTpoabHAs paboTa

[ToBTOpEeHue, 06001IIeHNE CHCTEMaTH3AIHs
3HaHUU. BpruncieHne yriioB: Mexay

68 CKPEIIMBAIOIIUMHUCS IPSIMBIMU, MEKIY
NPSIMOH ¥ TUIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTIIOB MEXIY TUIOCKOCTSMH

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68




11 KIIACC

Ne i/m

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paguyc, 1uamerp;
IJI0LIa/1b TOBEPXHOCTHU Chepbl

B3aumnoe pacrnonoxenue chepsl 1
IUIOCKOCTH; KacaTellbHas INIOCKOCTh K
cdepe; miaomaas chepsl

N300paxkenue cdepsl, mapa Ha
iockoctd. CeueHus mapa

[{umHapUYecKas MOBEPXHOCTb,
oOpa3yrolye UITHHIPHIECKON
MOBCPXHOCTHU, OCb HI/IJII/IHIlpH‘{eCKOﬁ
MOBEPXHOCTH

[{umsap: ocHOBaHUS B OOKOBas
MMOBEPXHOCTh, 00pa3yIOIIast M OCh;
101 OOKOBOH ¥ IMOTHOMN
MMOBEPXHOCTHU

N300pakeHre MUINHIPA HA TUIOCKOCTH.
Pazpéprka nunmunapa. CeueHus

HMINH/pPA (IJI0OCKOCThIO, TapaiebHON
WM TIEPIICHANKYJIAPHON OCH LUIMH]PA)

Konnueckast moBepXHOCTb, 00pa3yomme
KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TTOBEPXHOCTH




KOHYCZ OCHOBAHUC U BCpIIHNHA,

8 oOpasyromas U 0Ch; TUIOIaAb OOKOBOW 1
ITOJTHOW ITOBEPXHOCTH
VY ceuéHHbIi KOHYyC: 00pasyronue u

9 BBICOTA; OCHOBaHUS K OOKOBas
MOBEPXHOCTh
N300pakeHre KOHyca Ha MIIOCKOCTH.
Pa3BépTka koHyca. CeueHust KoHyca

10 (TUTOCKOCTHIO0, TIAPATUIETLHOM
OCHOBAHHIO, U MJIOCKOCTBIO, IPOXOAAIIEeH
4yepe3 BEPIIUHY)

11 Komb6unanus ten BparieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsl; chepa, BMcaHHAs B
MHOTOTPaHHUK WX B TEJIO BpallleHUs

13 [Tonstre 06 06bEMe. OCHOBHEBIE
CBOIcTBa 0OBEMOB TEN

14 O0bEM mIMHApA, KOHYCa

15 O06bEM mapa u rionaab chepsl
[Tono6HbIe Tea B MPOCTPAHCTBE.

16 CooTHOIIECHUS] MEXTY TUIOIIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJ

17 KonTponbHast padota no remam "Tena
BpameHus" u "Oobembl Ten"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHUE BEKTOPOB

20 YMHOXKEHUE BEKTOpa Ha YUCIIO




21

Pasnoxenue BekTopa 1o TpémM
HEKOMIUIaHapHbIM BekTopaM. [Ipasuio
napajuieenunea

22

Pemenne 3amay, cBI3aHHBIX C
IIPUMEHEHUEM IIPaBUII JCUCTBUN C
BEKTOPAMHU

23

[IpsimoyronbHas cuctema KOOpANHAT B
npocrpanctse. KoopanHatel BeKTOpa.
[Ipocreiimne 3axa4u B KOOpAUHATAX

24

VYron mexay Bekropamu. CkaisipHOe
MIPOU3BEICHUE BEKTOPOB

25

Brrunciaenue YIJI0B MCKAY MPSAMBIMHA U
IIJIOCKOCTAMMU

26

KoopanHatHO-BEeKTOPHBIN METO TTPH
pEIIeHNU TEOMETPUICCKUX 3aa9

27

Kontponbnas padora o teme "Bektops
1 KOOPAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenwue, 06001IIeHIE 1
cucreMaru3anus 3HaHuii. OCHOBHBIC
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpEeHme, 0600IICHIE 1
cucremMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpEeHmE, 0000IICHIE 1
cUCTEMATHU3aIMs 3HAHUN. 3amaun
TUTAHUMETPUHU ¥ METOJIbI UX PEIICHHS




[ToBTOpenue, 06001IeHIE U

31 cUcTeEMaTHU3alMs 3HAaHUN. 3amaun 1
TUTAHUMETPUHU ¥ METOJIbI UX PEIICHHS
[ToBTOpEHme, 0600IICHIE 1

32 cucreMaru3anus 3HaHuii. OCHOBHBIC 1
¢burypsl, GpakThl, TEOPEMBbI Kypca
CTEpEOMETPUU

33 HToroBast KOHTpOJIbHAST paboTa 1

34 [ToBTOpEHHE, 0600IICHIE 1 1
CUCTEMAaTH3aINS 3HAHHUIA

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

* Maremaruka. ['eometpust / Mepzinsak A.I'., Homuposckuii [I.A., Tlonsikos B.M.;
non peaakuueii [Togonsckoro B.E, O6miecTBO ¢ orpaHnyYeHHOM
oTBeTCcTBEHHOCTHIO M3narenbcknii nentp « BEHTAHA-I'PA®y; AkunonepHoe

obmectBo «M3narenscTBo «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIbBI VI YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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