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[TOACHUTEJIbHAA 3ATIMCKA

Pabouas mporpamma yde6Horo kypca «l'eomerpusi» 6a30Boro ypoBHs Ajsi 00yHaromuxcs
10 —11 kmaccoB pa3paboraHa Ha ocHOBe dDeepantbHOro rocyaapcTBEHHOTO 00pa30BaTEIbLHOIO
CTaHJapTa CpeAHero oOmero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
MpeIbABISIEMBbIX K MaTeMaThdeckoMy oOpa3oBaHMIO, M TPAJAMLUNA POCCUHCKOro 0OpazoBaHUS.
Peanu3zauus  mporpammbl  oOeclieuMBaeT  OBJAJEHHE  KIIOUYEBBIMH  KOMIIETEHIMSIMH,
COCTaBJISIIOIIMMH OCHOBY Ui CaMOPa3BUTHUA W HENPEpPhIBHOTO 00pa3oBaHUs, LEIOCTHOCTh
OOIIEKYIBTYPHOTO, TMYHOCTHOTO U IO3HABATEIBHOTO PA3BUTHS JIMYHOCTH O0yUaIOIIUXCS.

[EJIN U3YYEHWA YYEBHOI'O KYPCA

BaxHocTh y4eOHOTO Kypca TE€OMETPUH Ha YPOBHE CpEJHEro oO0mero oOpa3oBaHHS
00yCJIOBJIeHa MPAKTHYECKOM 3HAYMMOCTBIO METANPEAMETHBIX M MPEIMETHBIX PEe3yIbTaTOB
OOy4eHHUs TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PAa3BUTHs OOy4aroImuxcsi, GOpMUPOBAHHUS
(YHKIIMOHATPHOW MaTeMaTHYeCKON TpaMOTHOCTH, W3YyYEHHUs IPYTUX Y4YEOHBIX UCIUTUIMH.
PazBuTtne y o0OydYarOmuxcs TPAaBHIBHBIX NPEJACTABICHUNH O CYIIHOCTH W TPOUCXOXKICHUHU
T€OMETPHUECKUX a0CTpaKINii, COOTHOIICHUH PEaJbHOTO M HIICATBHOTO, XapaKTepe OTPaKCHHUS
MaTreMaTu4ecKoi HayKoW SIBJICHUH W MPOIECCOB PEAbHOTO MHPA, MECTE TEOMETPHUU B CUCTEME
HAayK W POJIM MaTeMaTHYeCKOr0 MOJACTUPOBAHUS B HAyYHOM I[IO3HAHUU U B MPAKTHKE
crocoOcTByeT (HOPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHMS YYAIIMXCS, a TaKkKe KauecTB
MBIIUTICHHS, HEOOXOAMMBIX JIJIS aJIalTallii B COBPEMEHHOM OOIIIECTBE.

[eomerpust siBIsIeTCSs OMHUM K3 0a30BBIX MPEIMETOB HAa YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaKk Kak oOecrneurBaeT BO3MOXKHOCTh  HM3y4Y€HHUS KaK JAUCHHUIUIMH
€CTECTBEHHO-HAYYHOW HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wbIieHne, (GopMUpyeMOe TPH H3YYCHHH OOYYaIOIIMMUCS MOHATHUMHBIX
OCHOB TE€OMETPHH H TIOCTPOCHHH IIETIOYKH JIOTUYECKUX YTBEPXKICHUH B XOAE pEUICHHUS
TeOMETPUYECKUX 3a/lad, YMEHHE BBIJIBHTaTh W OMNpPOBEPraTb THIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIICHUU 3a7ad €CTECTBEHHO-HAYyYHOTO IHMKJIA, B YaCTHOCTH U3 Kypca
(bu3nKu.

YMeHHe OpHEHTHPOBATHCS B MPOCTPAHCTBE HTPACT CYIIECTBEHHYIO POJIb BO BCEX OOJIACTIX
JeSITeIbHOCTH YeoBeka. OpueHTalusl YeI0BeKa BO BpEMEHH M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €T0 COILMATBHOTO OBITHS, (hopMa OTPAKEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE yCIIEITHOTO
MO3HAHUS " AKTUBHOTO npeoOpa3oBaHus JEHCTBUTEILHOCTH. OnepupoBanue
NPOCTPAaHCTBEHHBIMU 00pa3zaMu OObEIMHSET pa3Hbie BHIBI YICOHOW M TPYIOBOU JACATEIBHOCTH,
SBIISICTCSI OJHMM M3 TNPO(EeCCHOHAIbHO BAXHBIX KAueCTB, IOITOMY aKTyaJbHa 3ajaya
dbopmupoBanus y 0Oy4aroOlIMXCs MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3sHOBHIHOCTH
00pa3HOro MBINUICHUS — CYIMECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K TPAKTHYECKOM
JEeSITeTLHOCTH 110 MHOTUM HAaIPABJICHUSIM.

Ienb ocBoeHMs mporpaMMbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE OOyUCHHSI
— o0meoOpazoBarenbHOE W OOIIEKYIBTYPHOE pPa3BUTHE OOydYaromuxcs uepe3 obecriedueHue
BO3MOYKHOCTH NMPUOOPETECHUS W UCTIOIH30BAHMS CHCTEMATHUYECKUX T'€OMETPUUYCCKUX 3HAHUN U
JeHCTBUH, CrIeU(UIHBIX TEOMETPUH, BO3MOKHOCTH YCIEIITHOTO MPOIOJDKCHHUST 00pa30BaHHS 1O
CIEHUATBHOCTSIM, HE CBS3aHHBIM C IMPUKJIATHBIM HCIIOJIb30BAHUEM T€OMETPHUH.



[Iporpamma mo reomeTpuu Ha 0a30BOM YypOBHE MNpeAHA3HAueHa s OOy4aromuxcs
CpeIHEH IIKOJIbI, HE MCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHH HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanmsi. Takum o0pazoM, oOyuarommecsi Ha 0a30BOM YpPOBHE JOJIKHBI OCBOWUTH OOIIHE
MaTeMaTH4YeCKUEe YMEHHUsI, CBSI3aHHbIE CO CIEU(PUKON TeOMETPUN U HEOOXOAUMBIE JUISl KU3HU B
coBpeMeHHOM oOmiecTBe. Kpome 3TOro, oHu MMEIOT BO3MOXKHOCTh M3Y4YHUTh '€OMETPHIO Ooiee
DIyOOKO, €ciaM B JajbHEUIIEM BO3HHKHET HEOOXOIMMOCTh B TEOMETPHYECKMX 3HAHUSX B
po¢eCCUOHATFHON eITeIbHOCTH.

JlocTikeHue 11eJid OCBOEHUS MPOrpaMMbl 00ECIIEUNBACTCS PEIICHHUEM COOTBETCTBYIOLINX
3anad. [IpuoputeTHpIMU 3aa4amMu ocBoeHHs Kypca «['eomerpum» Ha 6azoBoM ypoBHe B 10—11
KJIaccax sBISIOTCS:

e (opMupoBaHHE TMPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl U

0CO3HaHME €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;
e (opMHpOBaHHE TMPEICTABICHUS O MHOTOTPAHHMKAX W TeJlax BpalIeHUs KaK o
BaXHEHIIINX MaTeMaTHYeCKHX MOJENSAX, MO3BOJISIIOIIUX OMHUCHIBATh U U3Yy4aTh pa3HbIE
SIBIICHUST OKPY’KAIOIIIETO MHUPA;

e (opMHpOBaHHE yYMEHHUS pacIO3HABATh HA UYEPTEkKax, MOACISAX M B PEaJTbHOM MHPE
MHOTOTPaHHUKH U TeJa BPaIICHHUS,

® OBJaJEHHE METOJaMHM peIIeHUs 3aJad Ha IIOCTPOCHUS Ha HM300paXKEeHUsIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU MOHSATHUSMU O MHOTOTPaHHHKAaX U
TEJIax BPAIIEHUSI U X OCHOBHBIMH CBOWCTBAMU;

® OBJIaJICHHE AJTOPUTMaMHU PELIEHUS OCHOBHBIX THUIOB 33aa4; (OpMUPOBAHUE YMEHHUS
MPOBOUTh  HECIOXKHBIE  JIOKA3aTENbHBIE  PACCY)KIEHUS B  XOI€  peIICHUS
CTEPEOMETPUYECKHX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJIEPIKAaHUEM;

® Dpa3BUTUE MHTEJUIEKTyalbHBIX W  TBOPYECKUX CHOCOOHOCTEH  0Oyuaromuxcs,
MO3HABATENbHOM aKTUBHOCTH, HCCIEN0BATENECKUX YMEHUHN, KPUTUYHOCTH MBIIIICHHUS,

e (opmupoBaHue (PYHKIMOHAIBHOW TPaMOTHOCTH, PEJICBAHTHOW T'€OMETPHH: YMEHHE
pacrno3HaBaTh MPOSIBICHUSI T€OMETPUUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX >KU3HEHHBIX CHUTyallMsIX W NpPU HM3YYCHHH JAPYTUX YYEOHBIX HPEIMETOB,
MPOSIBJICHHSI 3aBHCHUMOCTEH U 3aKOHOMEPHOCTEH, (GOpMYIHpPOBATH HMX Ha SI3BIKE
TEeOMETPHH H  CO37[aBaTh TE€OMETPHYECKHUE MOJENH, INPUMEHSTh OCBOCHHBIN
reOMETpUYECKUN ammapar JJig pelIeHUus IPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLICHUBATh MOJTYYECHHBIE PE3yJIbTaThI.

OTIMYUTEeNnHHOM 0COOCHHOCTBIO MPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KypC CTEPEOMETPUU
B HaJaJie ero U3y4YeHHUs 3314, PelIaeMbIX Ha yPOBHE MHTYUTUBHOTO MTO3HAHUS, U OTIPEIEIEHHBIM
o0pa3oM opraHu3oBaHHas pa0dOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTUYECKOTO H
IPOCTPAHCTBEHHOTO  MBIIIJICHUS, CTUMYIHpPYeT TNPOTEKaHHEe WHTYUTHUBHBIX IPOLIECCOB,
MOTHBHPYET K AaIbHEHIIIEMY U3yUEHUIO ITpeIMeTa.

[Ipennourenrie oOTHAETCS HADIAIHO-KOHCTPYKTMBHOMY METOAYy OOydYeHHs, TO €cTh
TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHUECKON
NesTeNbHOCTH. Pa3BuUTHE MPOCTPAHCTBEHHBIX TNPEACTABICHUH Yy ydYalmuXxcs B  Kypce
CTEpEOMETPUH MPOBOAMTCS 3a CUET pellIeHHs 3a7ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPHPOBAHUE TNPOCTPAHCTBEHHBIMU oOpazamu. CosgaHue obOpa3a TPOBOAUTCS C
OTIOPOH Ha HAIVISITHOCTB, a ONIEPUPOBAHME 00Pa30M — B YCIIOBHSIX OTBJICUEHHS OT HAIJISIIHOCTH,
MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COJEPKAHUSI.



OcHoBHblE  conepkarenbHble JMHUKM Kypca «leomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpameHus», «BexkTopsl u
KOOPJIMHATHI B MpocTpaHCcTBey. DopMuUpoBaHHE JIOTMUECKUX YMEHUHN pacIipeiessieTcsl He TOJIbKO
[0 COJAEP)KaTeIbHBIM JIMHHUAM, HO W MO rojaM oOydyeHHs Ha YpOBHE CpEAHEro oOLIero
o0pa3oBaHMs.

Conepxanue 00pa30BaHMS, COOTBETCTBYIOIEE IPEIMETHBIM Ppe3ylbTaTaM OCBOEHHS
paboueii mporpaMMbl, pacipeeI€HHBIM 0 rofaM 00y4eHus, CTPyKTYPHUPOBAaHO TaKUM 00pa3oM,
4TOObl ~ OBJAJEHME TEOMETPHUECKMMHU  TMOHATHSAMM M HaBBIKAMHU  OCYLIECTBISUIOCH
IOCJIeIOBATENIbHO U TIOCTYIATEIbHO, C COONIOAEHUEM NPUHIMIIA MPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKJIIOYAIKNCh B OOLIYIO CHCTEMY F€OMETPUUECKUX IPEACTaBICHUN 00yyaronxcs,
pacimupsis ¥ yroyonsis e€, o0pasysi IpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YUEBHOI'O KYPCA B YYEGEHOM ITJTAHE

Ha uzydenue reomerpun otBoaMTCS 2 yaca B Henenmo B 10 knacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JBa roga ooyuenus - 102 yueOHBIX Yaca.

COLAEPXAHME YUEBHOI'O KYPCA

10 KJTACC

[IpsiMbIe ¥ TUIOCKOCTH B IIPOCTPAHCTBE

OcHoBHble MOHATHS cTepeoMeTpur. Touka, npsiMasi, TNIOCKOCTb, IpocTpaHcTBo. [loHsTHE
00 aKCHOMaTHYECKOM IOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anMHOe pacnonokeHue npsMbIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECs, apaJlIebHbIE U
ckpemuBaromuecss npsmele. [lapamienbHOCTh NpPsAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
napajuleJbHble TPsMbIE B IIPOCTPAHCTBE; NAPALIEIBHOCTh TPEX MNPSAMBIX; MAPAIIIEIBHOCTb
OpSMOM M IIOCKOCTH. YIVIBI C COHAIIPABICHHBIMM CTOPOHAMH; YTOJ MEXKIY IpSMBIMH B
npocrpaHcTBe.  [lapajulebHOCTH  INIOCKOCTEH:  IApajUleibHBIE  IUIOCKOCTH;  CBOMCTBA
napajuIeNbHBIX TUIocKocTel. [Ipocreiinue npocTpancTBEHHBIC (UTYPBI HA TUIOCKOCTH: TETPAdIP,
KyO, mapasuiesenumne ; HOCTPOEHUE CEUCHUI.

[lepneHOAUKYIAPHOCTE OPSIMOM W IUIOCKOCTH: IEPIEHIUKYJISIPHBIE TIPSAMBIE B
IIPOCTPAHCTBE, MpsMbIE NApajuleJIbHBIE M NEPNEHIUKYISAPHBIE K IUIOCKOCTH, IPHU3HAK
NEPIEHANKYIAPHOCTH MPSMOM U IUIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHIUKYIIIPHOMN TUIOCKOCTH.
VIl B IPOCTPAHCTBE: YIOJI MEKIY MPSAMOM M INIOCKOCTBIO; ABYTPAHHBIA YTOJI, JMHEWUHBIA yIOJI
IBYIPaHHOTO ymia. lleprneHAauKynsp M HaKJIOHHBIE: PACCTOSHHE OT TOYKH [JO INIOCKOCTH,
paccTosiHUE OT MPSIMOM 10 TIOCKOCTH, MPOEKIMs (GUTYphl Ha MIOCKOCTh. IlepneHIuKynsapHOCTh
IJIOCKOCTEM: IPHU3HAK MEPHEHAUKYIIPHOCTH ABYX IIOCKOocTel. Teopema o0  Tpéx
NEPHEHANKYIIApax.

MHororpaHHUKH

[lonsiTuE MHOrOrpaHHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOI'DAHHUKA, BBINYKIbIE U
HEBBIIIYKJIBIE MHOTOI'PAaHHUKH; pa3BEPTKa MHOrorpaHHuka. I[Ipusma: n-yroiapHas npusMma; rpaHu
Y OCHOBAHUS NPU3MBbI; IIpsMas U HAaKJIOHHAs IPU3Mbl; OOKOBasl U MOJIHASL IOBEPXHOCTh IPU3MBI.



[Tapamnenenunen, npsMOYTOJIBHBIN Iapajulesenumnes U ero ceoicrsa. llupamuna: n-yronbHas
nupamMmuia, TpaHd W OCHOBAaHHME NHpPAMHJIBI, OOKOBas W TIONHAs TOBEPXHOCTh MHUPAMUJIBI,
NpaBUJIbHAsE M yCed€HHas NUpamMuaa. OJIEMEHTbl MNpuU3Mbl W nupamuisl. [IpaBuibHbIE
MHOTOTPAaHHUKH: IMOHATHE MPABWJIBHOTO MHOTOTPaHHMKA; MPaBWIbHAs NPU3Ma M NpaBUIIbHAsS
nupamMmia; MpaBUiIbHAs TPEyrojbHas MUpaMuia U MpaBUWIbHBINA TeTpasdnp; KyO. [Ipencrapnenue
O TPaBWIBHBIX MHOTIOTPaHHHMKAaX: OKTa3Ap, AoAekasap M ukocayap. CedeHus Npu3Mbl U
MUPaMHJIBI.

CuMMeTpust B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, INPSAMON, IIIOCKOCTH.
DJeMEHTHl CUMMETPUH B IMpaMuax, NapauleJenuneiax, IpaBuIbHbBIX MHOTOTPaHHHUKAX.

Brrunciienue 31eMEeHTOB MHOTOTPAaHHHMKOB: p&Opa, AuaroHanu, ymiel. [lmomans 60koBO#
MIOBEPXHOCTH M IOJHOM NOBEPXHOCTH MPSMON MPHU3MBI, IUIOMIAJb OCHOBAaHMM, TEOpeMa O
OOKOBOI IMOBEPXHOCTH MpsIMOM mpu3Mbl. Ilnomans OOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
NpaBWIbHOM NHMpaMHJIbl, TEOpeMa O IUIOMAAM yced€HHOW mupamujel. [loHsTue 06 o0béMe.
O0BEM nupaMuIbl, IPU3MBI.

[TonoOubie Tena B mpoctpaHcTBe. COOTHOLIEHMSI MEXIY IUIOMIAISIMU IOBEPXHOCTEH,
00BéMaMH HOHOOHBIX TEN.

11 KITACC

Tena BpameHus

Hunuuapuyeckas NOBEPXHOCTh, 00pa3yrolle UWIMHAPUYECKOM IOBEpXHOCTH, OCh
WIMHAPUYECKON MOBEPXHOCTH. LIMmuHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 00pasyomias u
OCb; IJIOIIA b OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTb, 0Opa3yroline KOHHUYECKOW IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKoi mnoBepxHOCTH. KoHyc: OcHOBaHME W BeplIMHA, OoOpasymoouas U OCh; IUIOLIa/lb
OOKOBOM M TOJTHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opasylollne W BBICOTA; OCHOBAHUS U
O0KOBasi MIOBEPXHOCTD.

Cdepa m map: ueHTp, pamuyc, AMAMeTp; IUIOLIAJb MOBEPXHOCTH cdepsl. B3anmHuoe
pacronoxeHue cepsl U MIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; MIomaab chepsl.

N3o0paskeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka MIMH/IpA U KOHYCA.

KoMOmHammm Tten BpameHUss ¥ MHOTOIPAaHHMKOB. MHOTOTpaHHHK, OMHCAHHBIA OKOJIO
cdepsl; chepa, BuCaHHAsE B MHOTOTPAHHUK, WJIU TEJIO BPALEHHUS.

[lonatue 06 oObéMe. OcHOBHBIE cBoOHCTBa 00bEMOB Ten. Teopema 00 oO0bEME
IpsSIMOYTOJIBHOTO Tapajuiesnienunena u ciaeactsust u3 He€. OO0bEM nmnmuapa, koHyca. O0bEM
nrapa ¥ riomanb cepsl.

[Tono6ubie Tema B mpocTpaHcTBe. COOTHONICHHS] MEXKIY IUIOMAISIMU TOBEPXHOCTEH,
00péMaMH HOHOOHBIX TEN.

Ceuenust 1mwinHApa (mapajuleIbHO M INEPHEHIUKYJISIPHO OCH), CEYEHUs KOoHyca
(mapasnieabHOE OCHOBAHUIO U MTPOXOJAIIEE YEPE3 BEPLIMHY ), CEUCHUS 11apa.

BexTopsl 1 KOOpAMHATEI B TPOCTPAHCTBE

BexTop Ha minockoctu U B npocTpaHcTBe. CII0KEHUE U BBIYMUTAHUE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha 4ucio. PasnoxkeHue BeKkTopa IO TPEM HEKOMIUIAaHApHBIM BekTOopaM. lIpaBuio
napajuienenunena. Pemenue 3anad, cBsI3aHHBIX ¢ IPUMEHEHUEM IIPABUJI AEUCTBUN C BEKTOpaMHU.
[IpsamoyronbHasg cucrtema KoopAauHarT B mpocTpaHcTtBe. Koopaunatel BekTopa. Ilpocreiimine
3a/1a4u B KOOpAMHATAX. YIoJ MKy BeKropaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



Bolunicnenue yrioB MeXAy HNPsIMBIMU U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN METOJ
IIPU PELIEHUN T€OMETPUYECKHX 3a/1a4.

ITNTAHUPYEMBIE PE3VYJIbTATDBI
JIMYHOCTHBIE PE3VJIBTATbBI

JInuHOCTHBIE pe3ynbTaThl OCBOCHMSI MPOrpamMMmbl yueOHOro mpenMmera «MaremaTtuka»
XapaKTepU3YyIOTC:

I'paxxnanckoe BOCIMTAHUE:

Cc(hOpMUPOBAHHOCTHIO TPAKIAHCKOM TO3WIMKM OOydYaromierocs Kak aKTUBHOTO |
OTBETCTBEHHOT'0 4JIEHa POCCHUICKOTO 00IecTBa, MPEICTABICHUEM O MaTeMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAaHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEAYp TpPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMCHHEM B3aUMOJCHCTBOBATh C COLMAIHHBIMA HMHCTUTYTAMU B
COOTBETCTBUU C MX PYHKIMSAMHU U HA3HAYCHUEM.

[TaTproTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBHIO POCCHICKOIN T'pa)KIaHCKOW HIEHTUYHOCTH, YBAKEHHUS K MPOIITIOMY
W HACTOSALIEMY PpOCCHUHCKOM MAaTreMaTWKH, ILIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaTE€MAaTHKOB U POCCHUMCKOW MAaTE€MATHUYECKOW IIKOJIbI, K HMCHOJb30BAHUIO ITUX
JOCTIKEHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHMEM JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa; CcHOpPMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMS, YTUYECKOTO TOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM NMPUMEHEHUEM
JOCTHKEHUN HAYKHW U JACSITENBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIAJIa B MOCTPOEHUE
YCTOHYHMBOTO OYyIyIIETO.

DCTeTUUECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOIEHWEM K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHMYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHWH, pacCyXJICHUN;, BOCIPUUMYUBOCTHIO K
MaTeMaTHYeCKUM acClleKTaM Pa3IMYHbIX BUJOB HCKYCCTBaA.

®du3nuecKoe BOCIUTAHUE:

Cc(hOpMHUPOBAHHOCTBIO YMEHHUS MPUMEHATH MaTeMAaTHYCCKUE 3HAHUS B HMHTEpPEcax
3I0pOBOTO M 0€30MacHOro oOpasza *KU3HU, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 30pPOBBIO
(3mopoBoe mHUTaHHe, COANTAaHCUPOBAHHBIN PEXHUM 3aHATHI M OTIbIXa, peryispHas (u3nueckas
AKTUBHOCTH); (PM3UYECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIHLHOMN
JEATENBHOCTBIO.

TpynoBoe BociuTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K Pa3ITUYHBIM
chepam mpodecCUOHATBLHON NESTEILHOCTH, CBSI3aHHBIM C MAaTeMAaTHKOW U €€ MPUIOKEHUSIMHU,
YMEHHEM COBEpIIIaTh 0CO3HAHHBINA BRIOOp OymyIiei mpodeccuy 1 peain30BhIBaTh COOCTBEHHBIC
JKU3HEHHBIC IUIAHbI; TOTOBHOCTBIO U CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHHUH BCEW >KM3HU; TOTOBHOCTHIO K AKTHBHOMY Y4YacTUIO B
peLIEHUN TPAKTUYECKHUX 3a/1a4 MAaTeMaTUYECKOM HapPaBI€HHOCTH.



DKOJOTrHYECKOE BOCITUTAHHE:

c(hOpMHUPOBAHHOCTHIO 9KOJIOTHYECKOM KYJIBTYPBI, IMOHUMAaHUEM BIIMSTHUS
COIMAITLHO-YKOHOMHYECKHX IPOIECCOB HAa COCTOSHHE TPHPOJHOW W COIMAIBHOH Cpejbl,
OCO3HAaHHMEM II00AJIBHOIO XapaKTepa JKOJOTHYECKUX IMPOoOJIeM; OpHUEHTAIlMeH Ha MPHMEHEHHE
MaTeMaTHYeCKUX 3HAHWN JUIsS pelleHHs 3a7a4 B O0ONAcCTH OKpY’KaIoIIeH Cpelbl, MIaHUPOBAHUS
MOCTYIIKOB U OIICHKH MX BO3MOXHBIX ITOCIIECICTBUMN TSI OKPYKAIOIIEH CPeIbl.

[leHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAYKU U OOILIECTBEHHOW MPAKTUKH, MOHUMAHHEM MaTeMaTHYeCKON HayKH Kak chepsl
YEJIOBEUECKOH JESITeTbHOCTH, ITANoB €€ Pa3BUTUS W 3HAYMMOCTH JIJISl PA3BUTHUS ITUBUIIH3AIINH,
OBJIAJICHHEM SI3BIKOM MaTeMaTHKH W MaTEeMAaTHYECKOW KYJIBTYPOH KaK CPEJCTBOM TO3HAHHS
MHpPa; TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYIO M HMCCICAOBATCIIbCKYIO JIEATEIBHOCTD
WHAWBHUIYAIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3VJIbTATBI

MeramnpeaMeTHble pe3yabTaTbl OCBOCHUS MIPOrpaMMbl y4eOHOro npeamera «MaremaTHkar
XapaKTepU3yIOTCS ~ OBJIAJCHUEM  YHHBEPCAIbHBIMUA  IIO3HABATEIbHBIMH  JICHCTBHUSIMH,
YHHBEPCAIFHBIMH ~ KOMMYHHKATUBHBIMU ~ JI€HCTBUSMH, YHHBEPCAIBHBIMU PETYISITHBHBIMHU
NEUCTBUSIMU.

1) YHuBepcanbHble MO3HABaTeIbHbIE NEHCTBUA, oOecneunBaoT (popMupoBaHue 6a30BbIX
KOTHUTUBHBIX MPOIECCOB 00ydarommxcs (OCBOCHHE METONOB MO3HAHHS OKPY)KAIOLIETO MHpA;
PUMEHEHHE JIOTHYECKHX, HCCIIEI0BATEIILCKUX ONEepannii, YMEHUH paboTarh ¢ nH(pOpMannei).

ba3oBrle Jornueckue neUCTBU:
® BBIABIATH U XapaKTEPH30BaTh CYLIECTBEHHBIC NMPU3HAKM MAaTEMaTUYeCKHX OOBEKTOB,
MOHATHUH, OTHOIICHUH MEXIy HOHATHIMH; (HOPMYTUPOBATH ONPEACTICHUS TOHSITHIA;
YCTaHABJIMBaTh CYLIECTBEHHBIN NMPHU3HAK KJIaCCU(UKALMU, OCHOBaHMSA 1751 00001IeHNs
U CpaBHEHMS, KpUTEPUU IIPOBOANMOTO aHAIN3a;

® BOCIPHHHUMATh, (OPMYJIHPOBATH W TMPEOOPA30BBIBATH CYKICHUS: YTBEPIUTEIHHBIC H
OTpHLIATENIbHbIE, €AMHUYHbIE, YACTHBIE 1 OOLINE; YCIOBHBIE,

® BBIABIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U POTUBOpEUHs B (PaKTax,
JAHHBIX, HAONIONCHHUAX W YTBEPXKACHUSX; MpEUlarath KPUTEPUW ISl BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUHIL;
® JienaTh BBIBOJBI C HMCIIONB30BAHUEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX M MHIYKTHBHBIX
YMO3aKITIOUEHUH, YMO3aKITFOUSHUHN TI0 aHAJIOTHH;

® IPOBOAUTH CAMOCTOSITEIBHO JJOKA3aTEJIbCTBA MaTeMaTHYECKUX YTBEPKIACHUH (IpsMble
U OT TMPOTUBHOIO), BBICTPAUBATh AapryMEHTALUI0, MPHUBOIUTH MPHUMEPHl H
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI,

® BpIOMpaTh crHoco0 pemieHus y4eOHOW 3ajauM (CpaBHUBAaTh HECKOJIIBKO BapHaHTOB
pelieHus, BbIOUpaTh Hanboee MOAXOIAMNN ¢ yUETOM CaMOCTOSTENFHO BBIJCICHHBIX
KpUTEPUEB).

bazoBrbie MccaenoBaTebCKUE IEHCTBHS:

® JCIIONIB30BaTh  BOIMPOCHI ~ KaK  HCCIIENOBATENbCKUA ~ MHCTPYMEHT  ITO3HAHMS;
(dbopMynTupOBaTh BOMPOCHI, (PUKCHPYIONINE MPOTHBOpEYHE, MpolieMy, yCTaHABINBATh
HUCKOMO€ W JaHHOe, (OPMHUPOBATh THIIOTE3y, APTYMEHTHPOBATH CBOIO TIO3HIIHIO,
MHEHHE;



® TIPOBOAUTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIM HSKCIEPUMEHT, HCCIIEOBaHUE IO
YCTaHOBIIEHHIO OCOOCHHOCTEH MaTreMaTH4ecKoro oOBeKTa, SBICHUS, MpoIecca,
BBISIBIICHHIO 3aBUCUMOCTEN MEXy 00bEKTaMU, SBJICHUIMH, NIPOLIECCaMH;

® camocTosATeNbHO  (opMynupoBaTh 0000WIEHMS W BBIBOABI IO  pe3yJbraTam
MPOBENEHHOTO HAOIIONEHUS, WCCIIEOBAHMS, OIIEHUBATH JOCTOBEPHOCTH MOITYYEHHBIX
PE3yNIbTaToB, BEIBOIOB U 0000IIEHNUH;

® TIPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE MPOLIECCA, a TAKKE BBIIBUTATH MPEIMOI0KEHUS
0 €ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pa6ota c uadopmanmeii:

® BBIABIATH Ae(OUIUTHI UHPOPMAIIUH, JTAHHBIX, HEOOXOIUMBIX JJIsl OTBETa HAa BONPOC U
IUTSL pEIICHUS 3a0a9H;

e BpIOMpaTh HH(POPMALMIO W3 HCTOYHUKOB DPA3JIMYHBIX THUIOB, aAHAJIW3UPOBATh,
CHCTEMaTHU3UPOBaTh M WHTEPHPETHPOBATH MH(GOPMALMIO PA3IUYHBIX BHUIOB U (HOpM
MIPEICTABIICHHUS;

® CTpPYKTypuUpOBaTh HMH(POpPMALMIO, TPEACTaBIATh €€ B  pa3IUuHBIX  (opMmax,
WLTIOCTPUPOBATh TpapruecKu;

® OLEHUBATh HAAE&KHOCTh MH(MOPMALMM IO CAMOCTOATENBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) VHuBepcalbHble KOMMYHUKAaTHBHBIE JEHCTBUS, 00ECIEUMBAIOT CPOPMUPOBAHHOCTH

COLIMAJIbHBIX HABBIKOB O0YYaIOIITHXCS.

OO01ieHue:

® BOCIPHUHHUMATh U (POPMYIHPOBATH CYKICHHUS B COOTBETCTBHHU C YCIOBUSMHU U LEISIMH
OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBHIPAXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO XOJY PEIICHUs 3a]aud, KOMMEHTUPOBATh
MIOJyYEeHHBIH pe3yIbTar;

® B Xoze 00CYXKICHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKAaeMOM TeMBbI, TPOOIEMEI,
pemaeMoOM  3aJayd, BBICKA3blBaTh WJEH, HALCJIEHHbIE Ha IIOUCK PpEIICHUs;
COIIOCTABIATh CBOM CYXJAEHHUS C CYXACHUSAMH JPYyTMX YYacTHUKOB JMajora,
O0HapYyXHUBATh PA3IUUME U CXOJICTBO MO3UIUI; B KOPPEKTHOH (opme (hopMyIupoBaTh
pa3HoITIacus, CBOM BO3PaKEHHS,

® [IPE/CTaBIATh PE3YNbTAaThl PEIIEHHs 3a/a4d, HKCIIEPUMEHTA, UCCIEeJOBAHUs, MPOEKTa;
CaMOCTOSITENIFHO BBIOMpaTh (hopMar BBICTYIUIEHUS € Y4YETOM 3a/ad MPE3EHTAUU H
0COOEHHOCTEHN ayqUTOPUH.

CoTpyaIHUYECTBO:

® T[IOHUMAaTh U MCIIONB30BATh MPEUMYILECTBA KOMAHIHOW M WHAWBUIYaIbHOW pabOTHI
NpU pEHIeHWH YYeOHBIX 3a7a4; NPUHUMATh 1eJdb COBMECTHOW JIEATENbHOCTH,
IUTAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboOTHI, pacmpeAensTh BHIBI padoT,
JIOTOBapuBaThCs, OOCYXXJaTh Hpolecc M pe3yibTar padoTbl; 0000IIaTh MHEHHUs
HECKOJIbKHX JIIOZIEH;

® y4acTBOBAaTh B IPYIIOBBIX (popmax paboThl (00CYXIeHUs, 0OMEH MHEHH, «MO3TrOBbIE
LITYpMBbI» U UHBIE); BHIIOIHATH CBOIO YacTh paOOThl M1 KOOPAUHUPOBATh CBOM JEHCTBUS
C IPYTUMH YJICHAMU KOMaHJIbl; OIIEHUBATh KQUE€CTBO CBOETO BKJIA/Ja B OOLIMIA MPOIYKT
M0 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

3) YHHUBepcanbHBIC PETYISITUBHBIC ACHCTBHS, 00eCIIeYnBalOT (POPMUPOBAHHE CMBICIIOBBIX

YCTaHOBOK U JKU3HEHHBIX HAaBBIKOB JIMYHOCTH.

Camoopranuzanusi:



® COCTaBJIATH IUIAH, aJITOPUTM PELICHUS 3aa4H, BEIOUPATh CIIOCO0 PEIIeHHS C YIETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BapHAHTHI PEUICHHUH ¢ yuETOM HOBON MHGOpMAIIIH.

CaMOKOHTPOJIb:

® BIAJIeTh HAaBBHIKAMU I[O3HABATENBHOW pe(IeKCHH KaKk OCO3HAHHS COBEPIIACMBIX
JNCHUCTBUM ¥ MBICIHTEIBHBIX TIPOIECCOB, HMX PE3YJIBTaTOB; BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca W pe3yibraTa pelIeHUs MaTeMaTudecKon
3a/1auu;

® IIpEIBUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTBH IIPH PEIICHUM 3aJa4d, BHOCUTH
KOPPEKTHUBBI B AESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JAaHHBIX, HAMIEHHBIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEHH;

® OICHUBATHL COOTBETCTBUEC pe3yiabrara nOejim #Hu YCIOBHAM, OOBSICHATD IMPUYIKUHBL
JNOCTIKEHUSI WM HEJOCTH)KEHUS Pe3yJbTaToB [EATENbHOCTH, HAXOAWUTH OILIUOKY,
JaBaTh OIICHKY MPHUOOPETEHHOMY OIIBITY.

[NPEAMETHBIE PE3VJIBTATBI

10 KJTACC

OmnepupoBarh MOHATHIMHU: TOYKA, TIPSMAsi, TUIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPHUHN M CIICACTBUS U3 HUX MPH PEUICHUH T€OMETPUIECKHUX
3a1au.

OnepupoBarh MOHATHAMHU: TNapaIeIbHOCTh W NEPHEHIUKYISIPHOCTh MNPSIMBIX U
IIJIOCKOCTEM.

Knaccuduimposars B3anMHOE pacnoioKeHHe MPSIMBIX U INIOCKOCTEH B TIPOCTPAHCTBE.

OnepupoBarh MOHATHSAMH: JBYTPAaHHBIM yroj, TpaHU [BYTPaHHOTO yria, pedpo
JIBYT'PaHHOTO yIJIa; IMHEHHBIN yroi JBYrpaHHOTO yIJIa; TpalycHas Mepa JIByIrpaHHOIo yIJa.

OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKJIBIH MHOTOTPaHHHK,
AIIEMEHTHI MHOTOTPAaHHHKA, TIPABUIIBHBI MHOTOTPAaHHHUK.

Pacrio3naBaTh OCHOBHBIE BUABI MHOTOTPAaHHHUKOB (MHpaMuia; Mpu3Ma, MPSMOYTOIbHBIM
napaienenunen, kyo).

KnaccuduiupoBath MHOTOTPaHHHKH, BBIOMpass OCHOBaHHS Ui  KJIacCU(UKALUN
(BBIIYKJIBIE ¥ HEBBITYKJIbIE MHOTOTPAaHHWKH, TPaBWJIBHBIC MHOTOTPAHHUKH; TIPSMBIE |
HAKJIOHHBIE MPU3MBI, MapalIeNICUIIEIb]).

OnepupoBarh NOHATHAMHU: CEKYIIast MJIO0CKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBsACHATH NPUHLIUIIBI IOCTPOEHUS CEYEHUH, UCTIONb3YSl METOJ CIIEI0B.

CTpouTth cedyeHUs] MHOTOTPaHHUKOB METOJIOM CIIE/IOB, BBITIONHATH (BBIHOCHBIE) IJIOCKHE
YepTEKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemiats 3aja4n Ha HAXOX/IEHUE TEOMETPUUECKUX BEJTMUMH 110 00pa3liaM WiIi aJropuT™Mam,
NPUMEHSS] W3BECTHBIC AHAJIMTUYECKHE METOJbl MPHU PEIICHUH CTAHAAPTHBIX MAaTEeMaTHYECKHUX
3aa4 Ha BBIYHMCIICHUE PACCTOSHUI MEXIY ABYMsI TOUYKAMH, OT TOYKU IO MPSIMOHM, OT TOYKH JIO
IUIOCKOCTH, MEX1Y CKPEIMBAIOIIUMUCS TPSIMbBIMH.

Pemiath 3aja4n Ha HAXOX/IEHUE FEOMETPUUECKUX BEJTMUMH 110 00pa3liaM UM ajJropuT™Mam,
NPUMEHSS] M3BECTHBIE AHAJIMTUYECKHE METOJbl MPHU PEIICHUH CTAHAAPTHBIX MAaTEeMaTHUYECKHUX
3aJa4 Ha BBIYMCICHHE YIJIOB MEXIY CKpPEIIMBAIOUIMMHUCS TMPSIMBIMH, MEXIy MpsIMOH U
IUIOCKOCTBIO, MEXKY MJIOCKOCTSIMU, IByTPAHHbBIX YIJIOB.



Boruncnare 00bEMBI M TIIONIAAM TOBEPXHOCTEH MHOTOTPAaHHHMKOB (TIpHU3Ma, MUPaMHUIA) C
npuMeHeHreM (GOpMyJ; BBIYHCIATH COOTHOWICHHS MEXAY IUIOMIAJSIMH TOBEPXHOCTEH,
00BEMaMu MOTOOHBIX MHOTOTPAHHUKOB.

OmnepupoBarth TOHATHAMH: CHUMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh W IUIOCKOCTH
CUMMETPHH; IIEHTP, OCh M INIOCKOCTh CUMMETPHH (QUTYPHI.

W3Bnekars, mpeoOpa3oBeIBaTh U WHTEPIPETUPOBATH WHPOPMALIUIO O TMPOCTPAHCTBEHHBIX
reoMeTpUYECKUX GUrypax, MpeACTaBICHHYIO Ha YepTEekKaxX U PUCYHKAX.

[lpumeHsATh TeoMeTpHuYeckhe (aKThl JJIsl pEIICHHs CTEPEOMETPUYECKUX — 3ajad,
NPEATNOJIATAIONIMX HECKOJIBKO IIAroB PEUICHHUs, €CIH YCJIOBHS TMPUMCHEHHUS 3allaHbl B SIBHOU
dhopme.

[IpuMenATh TpocTENIIMEe NPOTPaMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUUCSCKUX 3a/1ad.

[IpuBOmUTH TpPUMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJC U IKU3HH,
pacro3HaBarh MPOSIBJICHHE 3aKOHOB TEOMETPUH B HCKYCCTBE.

[IpuMeHATH MONy4YEHHBIE 3HAHUSA Ha NPAKTUKE: aHAJIM3UPOBATh PEAJbHBIE CHUTyallud U
NPUMEHATh  HM3YyYCHHbIC TMOHATHS B  MPOIECCe IMOWCKAa PEHICHUS  MaTeMaTHYeCKH
c(OpMyYIUPOBAHHON MPOOJIEMBbI, MOJCIUPOBATh pEallbHbIC CHTYallMd Ha SI3BIKE T'€OMETpPHH,
UCCIICIOBATh MMOCTPOCHHBIC MOJCIH C HMCIOJb30BAHUEM TCOMETPUUYCCKHX TOHATHH U TEOpEM,
arrmapara aﬂre6pLI; pelaTh MPAKTUYCCKHUE 3a/la4U, CBA3AHHBIC C HAXOKACHUEM I'COMETPUUCCKUX
BCJIUYHH.

11 KITACC

OnepupoBarb MOHSITUSMHU: WIMHIpUYECKas MTOBEPXHOCTb, oOpasyroiue
[WIMHIPUYECKON MOBEPXHOCTH; IIMIIMHIP; KOHHUECKAs TIOBEPXHOCTH, 00pa3yIOIINe KOHMYECKOM
MOBEPXHOCTHU, KOHYC; cheprudecKkasi HOBEPXHOCTb.

Pacnio3naBats Tena BpanieHus (IWIMHAP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI TTOTYYCHHS TEJI BpaIlCHHS.

Knaccudunuposats B3auMHO€E pacnoiokeHne chepsl U TIOCKOCTH.

OHepI/IpOBaTB IIOHATUAMMU. H.I&pOBOfI CCIMCHT, OCHOBAaHHUC CCIrMCHTA, BbICOTAa CCITMCHTA,
IapOBOM CJIOM, OCHOBaHME APOBOTO CJI0SI, BRICOTA IIAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnate 00bEMBI U TUIOIIAU TOBEPXHOCTEH TeNl BpallleHUsl, TeOMETPUUYECKUX TeJ C
npuMeHeHueM hopMy.

OmnepupoBarh MOHATUSMHU: MHOTOTPAHHHUK, BIIMCAHHBIH B cdepy U OMHMCAHHBIA OKOJIO
ctepsr; chepa, BIECaHHAS B MHOTOTPAHHHK M TEJIO BPALICHUS.

BbIyncnaTh COOTHOUICHHS] MEXKY TUIOUIAIIMU MTOBEPXHOCTENH U 00bEMaMU MOJOOHBIX TeJl.

N3o0paxars uzydaemple GUTYpPHl OT PYKH M C NPUMEHEHHEM MPOCTHIX YEPTEKHBIX
HHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIE) TUIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYP: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHUS TEJ BPALCHHUS.

W3Bnekars, HHTEPIPETUPOBATh M MPEOOPA30OBHIBATh MH(POPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (pUrypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBarh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh JeMCTBUS CIOXKEHUSI BEKTOPOB, BHIYMTAHUSA BEKTOPOB U YMHOXEHHSI BEKTOpa
HA YUCJO0, OOBSICHITh, KAKUMH CBONCTBAMH OHU OOJIaJaIOT.

[IpuMeHATH MpaBUIIO NapaJLIEICIIUIIEAA.



OnepupoBarh NOHATHSMM: JI€KAPTOBBI KOOPAMHATHI B NPOCTPAHCTBE, BEKTOP, MOAYJb
BCKTOpa, PaBCHCTBO BCKTOPOB, KOOPAMHATBHI BCKTOpPA, YTOJ MCKIAY BCKTOPaMH, CKaJIsIPHOC
IPOU3BCACHUC BEKTOPOB, KOJINIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB M MPOU3BEACHHE BEKTOpA HA YKCIIO, YOI MEXIy BEKTOPaMH,
CKaJIIPHOE TIPOM3BE/ICHHE, PACKIIAIBIBATH BEKTOP TI0 JIBYyM HEKOJUTHHEAPHBIM BEKTOPaM.

3anaBarh MIOCKOCTh YPaBHEHHEM B JICKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensaTs reomerpuueckue (axTbl I pPELIEHUS CTEPEeOMETPUYECKUX  3ajad,
TPEANONAraloNMX HECKOJIbKO IIAroB pEIICHHs, €CIH YCIOBHS NMPUMEHEHHUS 3aaHbl B SIBHOM
dhopme.

Perrath mpocreiiiie reoMeTpHUSCKUEe 331a9l Ha MPUMEHCHHE BEKTOPHO-KOOPAMHATHOTO
MeTofa.

Pemare 3amays Ha [10Ka3aTEIbCTBO MATEMAaTHYECKHX OTHOIICHHA W HAXOXKICHUE
TEOMETPUUYECKUX BEJIMYUH MO 00pasliaM WM aJIropuT™Mam, MPUMEHSS M3BECTHBIC METOMBI TPU
PCIICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3aaa4.

[IpuMenATh mpocTeNIIne NPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUUCSCKUX 3a/1ad.

[IpuBomUTH TpPUMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHPOJAC U IKU3HH,
pacro3HaBarh MPOSIBJICHHE 3aKOHOB TEOMETPUH B HCKYCCTBE.

[IpuMeHATH MONMy4YEHHBIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBATHh PEajbHbIE CHUTyallUd U
NPUMEHATh  HM3YyYCHHbIC T[OHATHS B  MPOIECCe IMOWCKAa PEHICHUS  MaTeMaTHYCCKH
c(hOpMYIIUPOBAHHON MPOOJIEMbI, MOJCIUPOBATh pEalbHbIC CHTYallMd Ha SI3BIKE T'€OMETpPHH,
UCCIICIOBATh MMOCTPOCHHBIC MOJCIH C HMCIOJb30BAHUEM TCOMETPUYCCKHX TOHATHH U TEOPEM,
arrmapara aﬂre6pLI; peiaTh MPAKTUYCCKHUE 3a/la4U, CBA3AHHBIC C HAXOKACHUEM I'COMETPUUCCKUX
BCJTUYHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KomunuecTBo yacos
Ne OneKTpoHHbIE (LIUPPOBLIE)
HanmenoBanue PasaciioB U TEM IMMPOrpaMmbI K()HTpO_]‘[LH]},Ie
n/m Bcero oOpa3oBarebHbIE PECYPChI
paboTHhI
Bseznenue B ctepeoMeTputo 10 1
[Ipsimble ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh IPSAMBIX U INIOCKOCTEH
[lepneHIMKYIAPHOCTD MPSIMBIX U 12
IJIOCKOCTEN
Vbl MeXy TPSMBIMH U TUIOCKOCTSIMH 10 1
MHororpaHHuKu 11 1
O06bEMBI MHOTOTPAHHHUKOB 9 |
IToBTrOpeHue: ceueHus, pacCTOSHUS U YIVIbI 4 1

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6



11 KJIACC

KonnyecTBo yacos

HaumeHnoBanue pa3nenoB u TeM OnexTpoHHBIC (ITUPPOBEIC)
Ne ni/mt KoHTponbHbIE
MPOTpaMMBbI Bcero oOpa3oBarebHbIE PECYPChI
paboThI
Tena BparmeHus 12
OOBEMBI TN 5 1
BekTopsl 1 KoOOpAMHATEI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3alusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 3



Ne i/t

I[TOYPOUHOE IINTAHNPOBAHUNE

Tema ypoka

OCHOBHBIE TIOHATHSI CTEPEOMETPUU: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
ITpaBumna n3o0paskeHus Ha PUCYHKAX:
n300pakeHHs TUIOCKOCTEH, MapasuieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
[TonsATHs: nepecekaromuecs MIOCKOCTH,
nepeceKarouiecs npsiMas 1 miocKoCcThb
BxonHOW KOHTpOJIB.

[TonsTust: mepecekaromuecs MI0CKOCTH,
nepeceKarouecs npsmas 1 iaocKocThb
3HAKOMCTBO ¢ MHOTOI'PaHHUKAaMH,
n300pakeHre MHOTOTPAaHHUKOB Ha
PUCYHKaX, Ha IPOEKIIMOHHBIX YEPTEKAX
HauanbHble cBeieHUs 0 KyOe U nmupamu/e,
uXx pa3BEépTKU U Mozaenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBeieHUs 0 KyOe U mupamu/e,
ux pa3BEPTKU 1 Moaenu. CeueHus
MHOTOI'PaHHHUKOB

10 KJIACC

KonmuecTBo yacoB

KonTponbHbie

Bcero
paboThI

ONEeKTPOHHbBIE
U poBbIe
oOpa3oBarebHbIC

pecypchl



10

11

12

13

14
15
16

17

18

[TonsiTrie 06 aKCHOMAaTUYECKOM IMOCTPOCHUU
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHH U
CIIECTBUS U3 HUX

[TonsaTHe 06 aKCHOMAaTUYECKOM MTOCTPOCHUHU
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBHSI U3 HUX

[TonsATHE 006 aKCHOMATUYECKOM MTOCTPOCHUHU
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEIICTBMSI U3 HUX

[TonaTne 06 akCMOMaTU4YECKOM TOCTPOECHUHU
CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3anMHOe pacnonokeHue npsiMbIX B
IIPOCTPAHCTBE: NEPECEKAOIIUECH,
[IapaJIJICIIbHBIE U CKPEIIUBAIOIINECS PSIMBbIC
[TapamienbHOCTB NPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE: NapAJLIEIbHBIE NIPSIMBIE B
IIPOCTPAHCTBE; MAPAILIECIBHOCTD TPEX
MPSIMBIX

[TapaienbHOCTB NPSAMBIX U IINIOCKOCTER B
npocTtpancTse: [lapamienbHOCTh IPAMON U
IIJIOCKOCTH

VYIyIbl ¢ COHANPABICHHBIMU CTOPOHAMHU
VYron Mexny NpssMbIMHU B IPOCTPAHCTBE
Yron Mexay npsIMbIMH B IPOCTPAHCTBE

[TapamienbHOCTB MIJIOCKOCTEM:
napaJsuleNIbHble INIOCKOCTU

CaoiicTBa mapaIeIbHBIX MIIOCKOCTEH



19

20
21

22

23

24

25

26

27

28

29

30

31

[Ipocreiine npocTpaHCTBEHHbIE (HUTYPBI
Ha TJIOCKOCTH: TETPadip, KyO,
napaJuieIenumnes

[TocTpoenue ceueHuii

[TocTpoenue ceuenuii

KontponwsHas padora o teme "[Ipsimbie u
IIJIOCKOCTH B IIPOCTPAHCTBE.
[TapamienbHOCTh MPSMBIX U IIOCKOCTEN"
[lepnieHAUKYIISIPHOCTD IPSAMOU U
IUIOCKOCTH: MEPIEHANKYIISIPHBIE TPSIMBIE B
IIPOCTPAHCTBE

IIpsimble napauiebHbIE U
NEPIEHIUKYISPHBIE K TNIOCKOCTH
[IpsiMble napajiebHbIEC U
NEPIEeHIUKYSPHBIE K TUIOCKOCTH
IIpu3Hak nepneHuKyIIpHOCTH NPSIMOH U
IJIOCKOCTH

[Ipu3HaKk nepneHANKyIAPHOCTH NPAMOU U
IJIOCKOCTH

Teopema o npsAMON NEPIEHAUKYIIIPHOU
IJI0CKOCTH

Teopema o npsAMON NepPHEHUKYISIPHON
IJIOCKOCTH

Teopema o npsAIMON NEPHEHANKYIIPHON
IIJIOCKOCTH

IlepnieHIUKySp ¥ HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT
IIPSAIMOH 10 IIJIOCKOCTH



32

33

34

35

36

37

38

39

40

41
42
43

44

[lepneHuKyIIsIp M HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHAE OT
MPSAMOM J10 TIJIOCKOCTH

IlepnieHIUKySIp ¥ HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
MIPSAMOM 10 IJIOCKOCTH

IlepnieHIUKySp U HAKJIOHHBIE: PACCTOSHUE
OT TOYKH J10 TUIOCKOCTH, PACCTOSIHUE OT
MIPSAMOM 10 IIJIOCKOCTH

VYIiibl B IPOCTPAHCTBE: YIOJd MEXKIY MPSIMON
U TUIOCKOCTBIO

JIByrpaHHBIN yroJ, JUHEHHBIN YIoi
JBYTPAHHOTO yITIa

JIByrpaHHbIi yroJl, TMHEUHBINA YIOi
JBYI'PaHHOTO yIJIa

[TeprieHANKYISIPHOCTH MJIOCKOCTEN: TPU3HAK
MEPIEHIUKYIIPHOCTHU ABYX IIJIOCKOCTEN
[TepnieHAMKYJIAPHOCTD IIJIOCKOCTEN: IPU3HAK
NEPIEHIUKYIAPHOCTH ABYX IUIOCKOCTEN
IlepneHIMKyIAPHOCTD IUIOCKOCTEN: IPU3HAK
MIEPIEHIUKYIIPHOCTHU ABYX IIJIOCKOCTEN
Teopema 0 TpEX MepHEHIUKYIIAPAX

Teopema 0 TpEX NEpNEHINUKYIAPAX

Teopema 0 TpEX NMepHEHIUKYIIApAX
KoHnTposnbHas paboTa 1o remam
"[lepneHANKYISAPHOCTD MPSIMBIX U
wiockocTel" u "Ysl MeX1y NPSIMBIMU U
IJIOCKOCTSAMU"



45

46

47

48

49

50

51

52

[TonsiTe MHOTOTpaHHHKA, OCHOBHBIC
AJIEMEHTHI MHOTOTPaHHHKA, BBIITYKIIBIE 1
HEBBIMYKJIbIe MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHHUKA

IIpu3ma: n-yronpHas pu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMasi ¥ HAKJIOHHAs
MpU3MbL; OOKOBAs U MOJIHASI TOBEPXHOCTh
IIPU3MBI

[Tapamienenunen, NpsAMOYTOJIbHBII
napaJijiesICuIe U €ro CBOMCTBA

[Iupamuga: n-yrospbHasi nupaMmuaa, rpaHu U
OCHOBAHHUE TUPAMHIBI; OOKOBAs M MOJTHAS
IIOBEPXHOCTh IUPAMHU/JIbL; IPABUIIbHAS U
yCed€HHas nupamuaa

[TpaBHIbHBIC MHOTOIPAHHHUKH: TIOHSTHE
HPaBHJIBHOTO MHOTOTPaHHHKA; TPAaBUIIbHAS
HpU3Ma U PAaBUIIbHAS TIHPAMH/IA;
NpaBUIIbHAS TPEYTOJIbHAS IUPAMU/IA U
IIPaBUJIBHBIN TETpadap; KyO
[IpencraBieHne o NpaBHIbHBIX
MHOTOTPaHHHKAX: OKTAIP, OACKaIP U
HKOCAIP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI
OTHOCHTEIIBHO TOYKH, IPSIMOM, TNTIOCKOCTH.
DOneMeHThl CHMMETPUH B TUPAMHUAAX,
napaJjuiejenumnenax, mpaBuIbHbIX
MHOT'OI'PaHHHMKaX

Brruncnenue 35eMeHTOB MHOT'OI'PAaHHHKOB!
pE€Opa, TuaroHasu, yribl



53

54

55

56
57
58
59
60
61
62
63

64

65

66

[Tnomanp 60KOBOI MOBEPXHOCTH U MOJTHOU
MTOBEPXHOCTH MIPSIMON TIPHU3MBI, TUTOIIATH
OCHOBaHUH, TeOpeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMON TTPU3MBI

[Tnouianb 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MTPABWIILHOMN MTHUPaAMUJIBI,
TeopeMa O TUIOMIAH OOKOBOH MTOBEPXHOCTH
YCEUEHHOU MUPAMUIBI

KonTposnbHas paboTa 1o teme
"MHororpaHHuku"

[TonsiTue 06 06BEME

O0BEM TUpaMUIBI

O6BEM paMuIbI

O0BEM TUpaMUIbI

O06BEM nUpaMuIbI

OOBEM IPU3MBI

O6BEM npU3MbI

OOBEM TPU3MBI

KontponwHnas padora o teme "OO0bEMBI
MHOT'OI'PaHHHUKOB"

[ToBTOpeHHe, 0000IICHIE CHUCTEMATH3AIIHS
3HaHui. [locTpoeHue ceuenuii B
MHOTOTPAHHHKE

[ToBTOpeHue, 0000IIEHIE CHUCTEMATH3AIIHS
3HaHUH. BeIUKCIIEHNE PACCTOSHUN: MEXIY
JBYMsI TOYKaMH, OT TOYKH JO TIPSIMOM, OT
TOYKH JI0 TUIOCKOCTH, MEXTY
CKPEIIHUBAIOIIUMUCS TPSIMBIMHU

—_— e e e e ek e



67 Urorosas koHTponbHas paboTa 1
[ToBTOpeHue, 0000IIEHIE CHUCTEMATH3AIIHS
3HaHUU. BeIUKCICHHUE YTIIOB: MEXITY

68 CKPEIIMBAIOIIUMUCS IPSIMBIMHU, MEKIY 1
MPSIMOM U TUIOCKOCTBIO, JIByTPAHHBIX YTJIOB,
YTJIOB MEX/TY TIOCKOCTSMU

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68



Ne i/t

Tema ypoka

Cdepa n map: ueHrp, paauyc, AMaMeTp;
IUIOIAb TOBEPXHOCTH Chepbl
B3aumHoe pacnonoxenue chepsl U
TUTOCKOCTH; KacaTellbHasl MII0CKOCTh K
chepe; mmomanas chepbr

N3obpakenue chepsl, mapa Ha
miockocT. CedeHus mapa

[{umusapryecKkas TOBEPXHOCTb,
o0pa3ymolye UIHHIPHYECKOM
MOBEPXHOCTH, OCh HUIUHAPUUECKON
MOBEPXHOCTHU

[ununap: ocHoBaHMS U GOKOBas
MOBEPXHOCTh, 00pa3yIolas U OCh;

TJIOMIA b OOKOBOM ¥ MOJTHOM IMMOBEPXHOCTH

N300pakeHne UIMHIPA HA MIOCKOCTH.

Pa3Béprka nnnunapa. CeueHus HUIMHAPA

(TUTOCKOCTHIO, TTApaICIIbHON WITH
NEePIEHINKYISIPHONW OCH IIMIIMH/IPA)

Konunyeckast moBepXxHOCTb, 00pasyloriye

KOHHUYECKOM IMMOBCPXHOCTHU, OCh U BEPpIIMHA

KOHUYECKOW MOBEPXHOCTH

11 KJIACC

KonmyecTBo yacos

Bcero

KontponbHbie
pabotsl

DNeKTpOHHBIE IU(PPOBHIE
o0Opa3oBarebHbIC

pecypchl



10

11

12

13
14
15

16

17

18
19
20

Konyc: ocHOBaHME 1 BepIINHA,
o0pa3yroInas U 0Ch; IIOMaas OOKOBOM H
MOJTHOW OBEPXHOCTHU

VYceu€HHbIii KOHYyC: 00pasyromme u
BBICOTA; OCHOBAHUS M OOKOBast
MIOBEPXHOCTh

N306paxeHne KoHyca Ha MIO0CKOCTH.
Pa3Béprka konyca. CeueHus koHyca
(III0CKOCTHIO, MAapaJIIEIbHON OCHOBaHMUIO,
Y TJIOCKOCTBIO, ITPOXOJAILEH Uyepes
BEPILUHY)

KoMOuHanus Ten BpamieHus u
MHOTOTPAaHHUKOB

MHoOrorpaHHyK, ONMMCaHHBIA OKOJIO
chepsr; chepa, BiucanHas B
MHOTOTPAHHUK UJIU B TE€JIO BPAIICHUS
[TonsTe 06 06bEMe. OCHOBHBIE CBOMCTBA
00BbEMOB TeN

O0BEM UIIMHIpA, KOHYCA

O06béM 1mapa u miomaab chepol
[TomoOHBbIE Tena B MPOCTPAHCTBE.
CooTHoIeHNs MEXy IUIOIAIIMU
MOBEPXHOCTEH, 00bEMaMU MOJJOOHBIX Tell
KontponbHas pabora no remam "Tena
BpanieHus" u "O0bembI Ten"

BexTop Ha MJII0CKOCTH U B IPOCTPAHCTBE
CrnoxeHue U BBIUUTAHUE BEKTOPOB

YMHOXKEHHE BEKTOPA HA YUCIIO



21

22

23

24

25

26

27

28

29

30

Pasznoxenue Bekropa 1o Tpém
HEKOMILJIaHApHBIM BekTopaM. [IpaBuio
napaiesienuneaa

Pemenue 3ama4, CBI3aHHBIX C
IIPUMEHEHUEM IPaBUII ICVCTBUH C
BEKTOpaMu

[TpsmoyronbpHast cucTeMa KOOpAuHaT B
npocrtpaHcTse. KoopauHaTsl BekTopa.
[Ipocreimue 3aga4n B KOOpAUHATAX

VYron mexay BekTopamu. CkajsipHOe
MPOU3BEICHUE BEKTOPOB

Brruucnenue ynioB Mexay NpsIMbIMU U
IJIOCKOCTSIMH

KoopauHaTHO-BEeKTOPHBINA METOA MPH
pELICHUU T€OMETPUUECKUX 3a1a4

KontponsHas pabota o teme "BekTopsl u
KOOPJIMHATHI B MPOCTpPAaHCTBE"

[ToBTOpenue, 0600IICHNE U
cucreMaruns3anus sgaHu. OCHOBHEBIE
Gurypsl, GpaxTsl, TEOPEMBI Kypca
IJIAaHUMCTPUHN

[ToBTrOpenue, 06001IeHE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢Gurypsl, ¢paxTsl, TEOPEMBI Kypca
TUITAHUMETPUH

[ToBTOpeHue, 00600IICHNE U
CHCTeMaTH3alysl 3HaHUH. 3a1aun
TUITAHUMETPUH U METOJIBI UX PEIICHHS



[ToBTOpenue, 0000IICHNE U
31 cucTeMaTHu3anus 3HaHuH. 3a1a9u
TUIAHUMETPUHU U METOBI UX PEIICHUS

[ToBTOpenue, o600IICHNE U
cucreMaruns3ainus sgaHu. OCHOBHEBIE

32
burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH
33 HroroBast koHTpoJIbHAs paboTa
34 [ToBTOpenue, 0000eHNE U

cUCTEMaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34



YYEBHO-METOAMYECKOE OBECIIEHEHME ObPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JUIA YYEHUKA

* Maremaruka: anreOpa U Hadyajga MaTeMaTUYeCKOTo aHaiu3a, reomeTpus. [eomerpus, 10-11
knaccel/ Aranacss JI.C., Byty3zoB B.®., Kanomies C.b. u qpyrue, AKinoHepHoe 00I11ecTBO

«M3narensctBo «IIpocBenieHue»

METOAMYECKUE MATEPUAJIBI JUTA YUUTEJIA

U PPOBBIE OBPA30OBATEJIbHBIE PECYPChI U PECYPCbBI CETU UHTEPHET



BXO/IHOM KOHTPOJIb

1. Huaronans BD napamnenorpamma ABCD o0pa3yeT ¢ ero CTOpOHaMH YIJIbI, paBHbIE 65°
u 50°. Haiinurte MeHbIMi yroi napaiieiaorpamma. OTBET naiiTe B rpaaycax.

“’ [
AD

2. Haiiaure muiomanp NpsiMOYTOiIbHOIO TPEYTOJIbHUKA, €CJIM €r0 KaTeT U TUIOTEeHY3a
paBHBI cOOTBETCTBEHHO 28 1 100.

3. B tpeyronbauke ABC BM — menuana u BH — BbicoTa. M3BecTHO, uT0 AC=84 u BC=BM.

Haitigure AH.
B

4. [IpssMOyTOIBHUK, CTOPOHBI KOTOPOro 6 M U 8 M, BKcaH B Kpyr. HaiinuTe miuomaas kpyra.

5. bokoBas cTopoHa Tpamenuu paBHa 3, a OJUH W3 NPWIETAONMX K Hei yrioB paseH 30°.

Haiinure momaas Tpaneuuu, eciau e€ OCHOBaHUs paBHbI 2 U 6.

2
3
30°
6
6. N3 Ttoukum A mpoBeneHbl JIBe KacaTelbHbIE K OKPYKHOCTH € ILeHTpoM B Touke O.

Pagnyc oxpyxkHoctu paBen 10 cM, yroin Mexay kacarenbHeiMH paBeH 60°. Haiitu
paccrosiaue oT Touku A 10 Touku O.
7. buccekrpuca yma A napamnenorpamma ABCD mnepecekaer cropony BC B Touke E.
Haiinure nepumerp napamtenorpamma, ecimu AD=12 cm, a BE=5 cm.

8. OkpyxHOCTH ¢ IeHTpoM P u mpsimast KT kacarorcst B Touke K. Haiinure PT, ecmu TK = 12,
a quaMeTp okpyxHocth — 10.

Kpurtepum oueHok: «2» - 1-2 3ananus;



«3» - 3-4 3aganus;
«4» - 5-6 3amanui;
«5» - 7-8 3aganuii.
OLEHOYHBIE MATEPHAJIbI

10 knacc

Kontponphas padora Nel o teme «IIpsiMble 1 m10ckOCTH B mpocTpaHcTBe. [lapamienbHoCTh
MPSMBIX U IJIOCKOCTEN

1. OcnoBanne AD Tpaneuuu ABCD nexuT B IUIOCKOCTH o. Yepes Touku B u C
MIPOBEICHBI TTapaJUICIbHBIC MPSAMBIC, TIEPECEKAIOIINE TUIOCKOCTh 0 B ToOUKax £ u F

COOTBETCTBEHHO.
a) KakoBo B3aumHoe nosioxkeHue npsmeix EF u AB?

6) Uemy paBen yron mexay npameiMua EF u AB, ecimu @ ABC = 150°? IMoscHure.

2. Yepes Touky O, JSXKAIIYI0 MKy MapauIeIbHBIMU IJIOCKOCTSIMU O U [3, TPOBEICHBI
npsmele / 1 m. [Ipsimas [ nepecekaeT MIOCKOCTH oL U B B ToUKax A, U A,
COOTBETCTBEHHO, IpsAMas m — B Toukax B1 u B2. Halinute niuHy orpeska 4282, ecnu
AB,=12cm, BO:0B,=3:4.

3. Jlan npocTtpaHcTBeHHBIN yeThipexyronbHUK ABCD, B koTropom nuaronanu AC u BD

paBHbl. CepeiHbI CTOPOH 3TOTO YETHIPEXYTOJIbHUKA COEIMHEHBI N10CIe10BaTEIbHO
OTpE3KaMH.

a) BrinonHuTe pUCYHOK K 3a/1a4e.

0) JlokaxxuTe, 4TO MOMYyUYEHHBIH YETHIPEXYTOJILHUK €CTh POMO.

KontponpHas pabora Ne2 o teme «Yibl MEXy NPSAMBIMU U IIIOCKOCTSIMI

1. Muaronans ky0a paBHa 6 cMm. HaiinuTe:
a) pebpo kyoa;
0) KOCHHYC yIIa MEXAy JUaroHalIbi0 Ky0a U IUIOCKOCTBIO OJTHOU U3 €ro TpaHei.
2. Cropona AB pomba ABCD paBHa a, onuH 13 yrioB paBeH 60°. Uepes cropony 4B

MPOBEJICHA IUIOCKOCTh 0L HA PACCTOSTHUM 2 CM OT TOYKH D.
a) Haiinute pacctosinue ot Touku C J10 MIOCKOCTH (.
6) [okaxxuTe Ha pUCYHKE NHHEHHBIA yrom nsyrpamHoro yrma DABM, M Ta.

B) HaliIUTE CUHYC yIJIa MEXKAY MIIOCKOCThIO poM0Oa U MIIOCKOCTHIO O

KontponbsHas padora Ne3 mo reme « MHOTOTpaHHHKI.



1. OcHoBanueM nupamuasl DABC siBnsieTcs NpaBUIbHBIN TpeyronbHUK ABC, CTOpOHA
KoToporo paBHa a. Pebpo DA mepneHAaukymsipHO K 1iockoctd ABC, a minockocts DBC
cocraBisier ¢ Iiockocteio ABC yron B 30°. Haiinute muiomaaps OOKOBOM MOBEPXHOCTH
MUPaMU/IBI.

2. OcHoBanueM mnpsimoro mapasuienenunena ABCDA,B,C\D, seusercs pom6 ABCD,
CTOpOHA KOTOpOro paBHa a u yroia paseH 60°. [lnockocts AD,C; cocTaBisieT ¢ TIOCKOCTHIO

ocHoBaHus yroi B 60°. Haiinure:

a) BBICOTY poMO0a;
0) BBICOTY TapajuieenuIesa;
B) IUIOILIA[b OoKoBOM IMOBEPXHOCTH MapajuielIeUnea;

T') IUTOIIA/Ib TIOBEPXHOCTH IMapasuieieIuIe/1a

Kontponbshas padora Ned o reme «OObEeMbl MHOTOTPAHHUKOBY
1. B npsmom mapajuresenuiieie CTOpOHbI OCHOBAHHUS, PaBHBIC 4 U 6 cm, 00Pa3yIOT yroj
60°. BonpIuas AUaroHab
napajuleNenuIena oopasyeT ¢ MIOCKOCThI0 0CHOBaHus yron 45°. Halimure 00beM
napasienenumnenaa.

2. Haiinure 06beM paBUIILHON MIECTHYTOIBLHON MUPAMHIBI, Y KOTOPOU KaxK10€ peOpo
paBHO 4 cM.

3. OcHoBaHUEM MUPAMUBI CIYKUT MPSAMOYTOIBHUK, JUIMHA CTOPOHBI KOTOPOTO paBHA
15 cm, a nmuHa ero nuaroHam 24 cm. Haiinure o0beM MUpaMuIbl, €CIIA KaKI0€ €€
OOKOBOE peOpO HAKIOHEHO K OCHOBAHMIO MMPAMUIBI O/ yrioM 4.5,

4. Beruncaure 00beM MPaBUIBHOM TPEYTOIBHON MUPAMUIBI CO CTOPOHAMHU OCHOBAHUS 5
1 8 cm, 6GOKOBOE peOPO KOTOPOit HAKIIOHEHO K IIOCKOCTH OCHOBAHMS 1oz yriiom 60",

Hrorosas koHTpoabHas padora (10 kmacc).

1. HaiinuTe niuomanas MOJHON MOBEPXHOCTH MPABUIBLHON YETHIPEXYTOJIbHOM
MAPaMHJIbl, CTOPOHBI OCHOBaHUS KOTOPOH 8, a BbICOTA paBHA 3. BHIUMCIUTD

00BeM TUpaMUIbI

2. OcnoBanue AC paBHOOepeHHOrO TpeyronbHuka ABC s1eXuT B MIOCKOCTH O .
Haitnute paccrostnue ot Touku B 10 miiockoctu &, ecnu AB =20, AC=24,a
JIBYTPAHHBIHN yrosl MeX/1y MIIOCKOCThIO TPEYTOJIbHUKA U TUIOCKOCThIO (O paBeH
30°.



3. OcnoBanue npsmoii npusmsl ABCA B,C, — npsIMOYyTroyibHbIN TPEyrolbHUK,
karetsl BC u AC xoroporo pashel 2 cM. ITnockocte ABC, HaknoHeHa k

IUIOCKOCTH OCHOBaHus noy yraoM 30°. Haliure miomaas cedeHus.

11 ximacc

KonTponbhas pabota Nel no Teme «Tena Bpamenusi. O6beMbl»

1. Pagmyc ocHOBaHUs LHMJIMHAPA PaBEH J cM, a BBICOTA IMJIMHAPA paBHa 6 cvm. Halinure
IJIOMIAb CEUEHUs, MPOBEACHHOTO MapalIeIbHO OCH ITWJIMHAPA HA PACCTOSHUH 4 cM

OT HEC.

2. Pagmyc mapa paseH /7 cm. Haiinure ruiomans cedeHus 1apa, yJaJ€HHOIO OT €ro

LeHTpa Ha 15 cm.

3. Pagmyc ocHoBaHus KoHyca paBeH 3 m, a BbicoTa 4 m. Haiinute oOpasyromyo u

mIomaab OCEBOI'O CCUCHMUA.

4. OceBbIM CCUCHHEM NUIMHApPA ABJIACTCA KBaApaT, JUAroHaJlb KOTOPOIro paBHaA 8\/5 CM.

Haiigure o6bem mumuHapa.

KonTponbhas pabora Ne2 o Teme «BeKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBE

Haiinure koopauuatsl Bektopa 4B ecmu A(5; -1; 3), B(2; -2, 4).

26—c¢

(A 0
Haner Bexktopel € {3; 1;-2} u € {1, 4;-3}. Haiigure
N306pasure cuctemy koopauHatr Oxyz u noctpoiite Touky A( 1; -2; -4). Haiigure
paccTosiHUE OT ITOM TOYKHU 10 KOOPIAUHATHBIX MJI0CKOCTEH.
oo o# N u W W
a=06i -8k, 6’ =1, c{4;1;m}, (a36)=60".

w

w [AY
Janel BexTopel 4, € u € | mpuueM:

2

Haiitu: a) a-e ; 0) 3HaUeHuE m, IPU KOTOPOM alc .
Haiigure yron mexny npsimeimu AB u CD, ecmu A(3; -1; 3), B(3;-2;2), C(2;2;3)n
D(l; 2; 2).

HroroBast koHTponbHas padota (11 kmacc)

JlBa peOpa mpsMOYTOJIBHOTO MapasulesenuIiesia, BBIXOIAIINE U3 OTHOM

BEpIINHBI, paBHBI 3 U 4. [Inomaas MOBEpXHOCTH 3TOTO NMapaljiesienunea

paBHa 94. Haiinute TpeThe peOpo, BBIXOASAIIEE U3 TOW KE BEPIIUHEI.

Haiigure niomaabs 60K0BOM MOBEPXHOCTH MPaBUIIBHOM II€CTUYTOIBHOM TPU3MBIL,
CTOpPOHA OCHOBAHUS KOTOPO paBHa 3, a BeIcoTa — 7 .



3. CTopOHBI OCHOBAaHMS MPABWJILHOM IIECTUYTOJILHON MUPAMUBLI paBHBI 96,
6okoBble peOpa pasHbl 50. Haiigute muiomaabs 60KOBOM MOBEPXHOCTH 3TOU
MUPaMUJIBI.
4. Ilnomane GomplIoro Kpyra mapa pasHa 17. HaliguTe miomniaab moBepXHOCTH
mapa.
5. IlpaBuibHast 4eThIpEXyroibHasl IPU3Ma OMKCaHa OKOJIO LIMJIMHAPA, PaANyC OCHOBAHUS U
BBICOTa KOTOpOro paBHbI 7. Haliaute miomaas 60KOBOM MOBEPXHOCTH MPU3MBI.
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