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HOACHUTEJIbHAS 3AIIMCKA

PabGouass mporpamma yudeGHoro kypca «l'eomerpusi» 06a30BOro ypoOBHS st
ooyuatomuxcs 10 kmacca  paspaborana Ha  ocHOBe — DenepalbHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIEro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABIABISIEMBIX K
MaTeMaTH4YeCKOMYy OOpa3oBaHUI0, W TPAIUIUNA POCCHICKOrO 0Opa3oBaHUS.
Peanm3anust mporpaMmbl 00eCTieurBacT OBJIAJICHUE KIIFOUEBBIMU KOMIICTCHIIUSIMU,
COCTaBJISIIOIIIMMU OCHOBY JIJII CaMOpPA3BUTHUS M HEMPEPHIBHOIO 0Opa3oBaHMUS,
[EJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOIO W TIO3HABATEIBHOTO Pa3BUTHUS
JTMYHOCTU O0YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTe ydeOHOro Kypca TEOMETpHM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl OOYCIIOBJI€HA MPaKTUYECKONM 3HAUYUMOCTHIO METAlpeMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyYEHHUS TEOMETPUH B HANPABJICHUH JIMYHOCTHOTO
pa3BuTHs OOy4aromuxcs, (GopMHUpPOBaHUs (YHKIMOHAIBHOM MAaTeMaTHYECKOU
TPaMOTHOCTH, U3YUCHUS IPYTUX y4eOHBIX AUCHUILINH. Pa3BuTre y o0ydaronmxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIEHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO WM HACATHHOI0, XapaKTepe OTPaKCHHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTHUUYE€CKOr0 MOJIETMPOBAHUS B HAYUHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyalIuxcs, a TakXKe KauyeCTB MBIIUICHHUSA, HEOOXOMWMBIX [UIsl aJanTald B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBisieTcss OAHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, TaK Kak OO0ECreYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JUCLMIUINH €CTeCTBEHHO-HAYYHOIH HANPaBICHHOCTH, TaK U TYMaHUTAPHOII.

Jlornueckoe WMbIIUIeHHE, (HOpPMUpPYEMOEe TMpPU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUIHHBIX OCHOB T€OMETPHUH U MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJIE pEHICHUS TEOMETPUYECKHX 3ajJad, YMEHUE BBIABUTATH M OMPOBEPTaTh
TUIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCA MPH PEIICHUU 3a]ad €CTeCTBEHHO-
HAy4YHOT'O IIMKJIa, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHre OpUeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYHIECTBEHHYIO POJb BO
BCeX 00JacTsSIX AEATEIbHOCTH uenoBeka. OpHeHTalus YeloBeKa BO BPEMEHU U
POCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COMHAIbHOrO ObITHs, Qopma
OTPaKEHHUsSI OKPYXKAIOIIETO MHpA, YCIOBHE YCIEITHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH. OmnepupoBaHUWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSAET pa3HbIe BUABI yUYEOHOM W TPYIOBOH NESITEIHLHOCTH,



SBIIIETCS. OJHUM W3 TMPO(EeCCHOHATHHO BAXKHBIX KAaueCTB, MOJITOMY AaKTyalbHa
3amadya (QopMUPOBaHHUS Yy OOYyYaroUUMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Ilenp ocBoeHMs TporpaMMbl ydeOHOTO Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPAa3BUTHE
oOyJarommxcst  4epe3  oOecriedeHHWEe  BO3MOKHOCTH  MPUOOpETEHUs |
UCTIONBb30BAHUSI CHUCTEMAaTUYECKUX TE€OMETPHUUECKMX 3HAaHWW U JICHCTBUH,
CHenU(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAODKEHNs 00pa30oBaHMsI
[0 CHEIUAJIbHOCTSIM, HE CBS3aHHBIM C NPUKJIAJHBIM HCIIOJIb30BAHUEM I'€OMETPUH.

[IporpaMmma 1o reoMeTpuu Ha O0a30BOM YypOBHE IMIpelHA3HA4YeHa JUIs
o0yJarouuxcs CpeHel MIKOJIbI, HE WCTBITHIBABIINX 3HAYUTENIBHBIX 3aTPyIHEHU
Ha YpOBHE OCHOBHOro 00I1ero odpa3zoBaHusa. Takum oOpa3om, oOydaroluecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(puKOil TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3YYHTh T€OMETPHUIO Ooee
rIIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOJWMOCTh B T'€OMETPUUYECKUX
3HAHUAX B MPOPECCUOHAIBHOMN EATEIbHOCTH.

JlocTrkeHrne 1enM OCBOEHHS NpPOrpaMMbl OOECIIEYMBAETCS PEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10 Kiacca SIBISIOTCS:

e (opMUpOBaHME NPEACTaBICHHS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MHPOM;

e (opMupOBaHHE TPEICTABICHUS O MHOTOIPAaHHUMKAX W TeJaxX BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEISX, MO3BOJSIONUX OMHUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA;

o (opMUpOBaHME YMEHHS pACIO3HABATh Ha 4YepTexkax, MOAEIAX U B
peaIbHOM MUPE MHOTOTPAHHUKH U TeJla BPaICHHUS;

e OBJAJCHHE METOJAMH PEIICHUS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupOBaHME YMEHHUS OMNEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHUE  QJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THUIIOB  3aj]ay;
dbopMupoBaHne yMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKa3aTelIbHBIC
pacCyXJIE€HUS B XOJIe PEIICHHsS CTEPEOMETPUYECKUX 3aJad U 3aaad ¢
MIPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTUE  MHTEIUIEKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
oOyyarouiuxcs, IO3HABaTEIIbHOM  AKTUBHOCTH,  HCCIIEOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIIMOHATIBHON I'PaMOTHOCTH, pEJIeBaHTHOM
reOMETpUU: yMEHHE PACIO3HABAaTh IMPOSBICHUS TE€OMETPHUUECKHUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH U3YYEHUU IPYIHX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMyIMpOBaTh HX HaA S3bIKE
rE€OMETPUU U CO3/1aBaTh FEOMETPUUECKUE MOJEIH, IPUMEHATh OCBOCHHBIM
reOMETPUYECKUI anmapar g pelIeHUus MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, HTHTEPIIPETUPOBATH U OLICHUBATH MOJIYYEHHbIEC PE3YJILTATHI.

OTAnuuTenbHON OCOOEHHOCTHIO MPOTrpaMMBbI SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEpEOMETPUM B HAyalle €ro M3y4eHHs 3aJay, pEIIaeMblX Ha YPOBHE
MHTYUTHBHOI'O NTO3HAHUS, U ONPEAEIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIOCOOCTBYIOT PpAa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOIO
MBILUIEHUS, CTUMYJIMPYET MPOTEKaHWE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON JeATeNbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEICTABICHUN Yy
ydaluxcsi B Kypce CTEpEOMETPUM IPOBOAUTCA 3a CYET pEIIeHMsS 3a7a4 Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  337a4 Ha  OINEpUpPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBHUSX OTBJEYEHUS OT
HarJITHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COAECPIKAHUS.

OcHoBHBIE coaepkaTenbHble JHHUM Kypca «l'eomerpun» B 10 kitacce:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BexTopsl U KOOpAMHATEI B IpocTpaHCTBEY. DopMHUpOBaHHUE JTOrMUECKUX YMEHUI
pacnpenensieTcss He TOJBKO II0 COAEP)KaTEIbHbIM JIMHHAM, HO M IO ToJaMm
oOy4YeHHsI Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJIbTaTaM
OCBOEHHUSI paboueil mporpaMMmbl, paclpeneinéHHbIM 10 Trojam oOydeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHHE TIE€OMETPUUYECCKUMHU
HNOHSTUSIMU M HaBBIKAMH OCYILECTBIISUIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NpPEICTaBICHUN OOy4yarouIuxcs, pacuiupss U
yriyoisis e€, o0pasysi NpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Hepenmo B 10 kimacce. Beero 3a
y4eOHBIi ros 68 4acos.



COILEPKAHUME YYEBHOI'O KYPCA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: IIEpECEKarolInecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IIPOCTPAHCTBE;
NapaJUIENIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY TMpPSAMBIMH B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapajuleibHbIE  IIOCKOCTH; CBONCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepnieHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYISAPHbIE NPSIMbIC B
IIPOCTPAHCTBE, IIPSMbBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yrojl, JIMHEWHBIA YroJ JBYTPaHHOIO  yrJa.
[lepnieHaUKYIJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IJIOCKOCTEM: MPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYISAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ipru3ma: N-yroyibHas
npu3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs! MPU3MBbI; OOKOBas M
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapamtenenunen, MPSMOYT OJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TPaHH U
OCHOBaHUE MUPAMUIbI, OOKOBAs U MOJHAS MTOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHaa. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBusibHbIE
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOIOTPAHHUKA; MPAaBUJIbHAS MpPU3MaA U
MpaBWIbHAs THUPAMUIA; NpPABWIbHASA TPEYrojbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadsip; KyO. IlpencraBieHue o mpaBUWIBHBIX MHOTIOTPAHHHUKAX: OKTad3p,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmeTrpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSIMOIA,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPUM B  IHpPAMHJAX, NapaJUICICIUIenax,
IIPAaBWIbHBIX MHOI'OTPAHHUKAX.



BblunciieHne 3J€eMEHTOB MHOTOIPDAaHHUKOB: pE&Opa, JMaroHaiad, YIJIbl.
[Tnomans OOKOBOW IMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAlb OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceuéHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOubie Tenma B mnpoctpaHcTBe. COOTHOIICHHUS MEXIY IUIOMIAASMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.



IIVTIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka» XapaKTepU3yITCS:

I'paxxnanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOMN MO3UIIMN 00YUAIOMErocs Kak akKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
OpoLeyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COIMAIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUNCKUX MAaTEMAaTUKOB U POCCUUCKON MaTeMaTUYECKOW IIKOJbI,
K HCIIOJIb30BAHUIO JTUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAaHHUEM JTyXOBHBIX IIEHHOCTEH POCCHUIHCKOTO HapoJIa;
c(hOpMHPOBAHHOCTBIO  HPAaBCTBEHHOI'O  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U AESATEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETo.

JcTeTnyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOILLIEHUEM K MHpPY, BKIIOYAas ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, peneHun, paccyXAcHUM;
BOCIIPUUMYHBOCTHIO K MATEMAaTHUECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHHE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSITH MaTeMaTHYEeCKUe 3HAHUS B
MHTEpecax 370pOBOro U 0€30MacHOro oopasa *Ku3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIM PEXKUM 3aHSATUN U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NESATENbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIly, OCO3HAHHUEM LIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeid npodeccur U peamu3oOBbIBaTH COOCTBEHHBbIC >KHU3HEHHBIC ILJIAHBI;



FOTOBHOCTbIO U CIIOCOOHOCTBIO K  MaTEeMaTH4YeCKOMY OOpa3oBaHUIO U
caMOOOpPa30BaHUI0 HAa TMPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIBTYpPhl, MOHUMAHUEM BIIUSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHWE MATEMATUYECKUX 3HAHWUW [JI1 PELICHUs 3a]ad B
00JJaCTU  OKpYXalollel cpeabl, IUIAaHUPOBAHUS IIOCTYIKOB U OICHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HayKh Kak cdepbl UYeIOBEUECKOW JeSITeNbHOCTH, STaloB €€
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYID M HCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHUSA MPOrpaMMbl Y4eOHOro MpeameTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusIMuU, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OCUCTNEUAMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 06a306biX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyxcalowe20  Mupa,  NpuMeHeHue  JO0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue J1eicTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAYy IOHATUAMH, (OPMYITUPOBATH
ONpECNICHUs]  TOHSATUH; YCTAHABIMBATH  CYIIECTBEHHBIH  NpPU3HAK
KJaccu(uKaIuy, OCHOBaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIHN3A;

e BOCIpPUHUMATh, (opMyaupoBaTh W  MNPEOOPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHbIE U OTPHUIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOINIHE;
YCIIOBHEIE;

e BBIABIATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopeursi B (akTax, JAHHBIX, HAOMIOACHUSIX U YTBEPKICHUSIX;



npe/yiaraTh ~ KpUTEpUW  JUIS  BBIABICHHS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKTIOUeHUN, yMO3aKIIIOUEHUH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIECHUS Y BBIBOJIBI;

e BBIOMpaTh CHOCOO penieHust yd4eOHOM 3agau (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOMpaTh HauboNee MOAXOASIIUA ¢ YIETOM
CaMOCTOSITEIILHO BBIJICTIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:

e HCIOJIb30BaTh BOMNPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOLIME TMPOTUBOPEUYUE, MpoOIeMy,
yCTaHAaBIMBaTh HMCKOMOE H  JaHHoe, (OpMHUpPOBAThH  THUIIOTE3Y,
apryMEHTUPOBAThH CBOIO MO3HIINI0, MHEHUE;

e TMPOBOJUTH CaMOCTOSITETLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SBJIECHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEeKTaMH, SBICHUSIMH, TPOIIECCAMU;

e CaMOCTOSITENIbHO (OPMYITUPOBATH OOOOIIEHHS M BBIBOJBI MO pe3yjIbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000O0IIECHUIA;

e TPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE TpOIecca, a TaKKe BBIABUTATH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmaunmeii:

e BBIABIATH JACPUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX IS OTBETA
Ha BONPOC U JJIs PEIICHUS 3a7a4u;

e BbIOMpaTh UH(OpPMAIMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpOBaTh MHPOPMAIIHIO, IPEJCTABIATh €€ B Pa3IUYHbIX (HOpMaXx,
WUTIOCTPUPOBATh Tpaduyecku;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu o CaMOCTOATENbHO
c(hOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanomuvie KOMMYHUKamueHwvle  Oclicmeus, 0becnedusarom

CHOPMUPOBAHHOCMB COYUATILHBIX HABLIKOE 00VUAIOUWUXCHL.

OO0menune:



BOCIIPpUHUMATh U (OPMYJIMPOBATH CYXKJIECHHUSI B COOTBETCTBUU C
YCIIOBUSIMH U LIEJISIMH OOIIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, /1aBaThb MOSICHEHUS IO
XOJly pPElIeHus 3a1a4l, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

B X0J1e 00CYXKIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY O0CYK/1a€MOM TEMBI,
poOJIeMbl, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIE HA TIOUCK
pEIIEHUsI; COMOCTABJISITh CBOM CYXKICHHS C CYXICHUSIMH JAPYrUX
YYaCTHUKOB Juajiora, oOHapy>KMBaTh pa3iMuMe€ U CXOJICTBO TO3ULIUM; B
KOpPPEKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHNS,
NpEACTaBIATh  PE3YydbTaThl  pEUIeHHUs  3aJauyd,  HAKCIEPUMEHTA,
UCCIIEIOBAHUs,  MPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEH ay/IUTOPUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  MpPEUMYIIecTBA  KOMaHAHOM U
WHANBUYaTbHON PabOThI MPY pEeIICHNH YIEOHBIX 3a71a4; TIPUHUMATH 11eITh
COBMECTHOU JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacpeAensTh BUIAbl padoT, JOrOBAPUBATHCS, 00CYXKAATh IPOIECC
U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;
y4acTBOBATh B IPYIIOBBIX (popmMax paboThl (00CYKIeHUSI, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» M WHBIC); BBINOJHATh CBOK YacTh pPabOTHI H
KOOPJMHUPOBATh CBOM JIEUCTBUA C JPYTMMH 4YJI€HaAMU KOMAaHJBI,
OLICHMBATh KAa4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT TO KPUTEPHSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJIATH ILJIAH, AJITOPUTM PELIEHUS 33Ja4H, BBIOUPATh CIIOCOO penIeHus
C y4€TOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TIO3HABaTEIbHOW pediaekcur Kak OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJIA Tpolecca U
pe3yJyibTara pelueH!ss MaTeMaTUYeCKOMN 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHHUBATh COOTBETCTBHUE pe3yjibTaTa LEIU W YCIOBUAM, OOBSCHATH
IIPUYMHBI JTOCTHXKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUSIMHU: TOUKA, PsIMas, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEIACTBUS W3 HHUX MpPH PEHICHUU
TreOMETPUYECKUX 3aa4.

OnepupoBaTh NOHATUSAMU: MAPAJIIEIIBHOCTh U NEPIIEHIUKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEMN.

KrnaccudummpoBats B3aUMHOE paCIONOKEHUE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHd ABYTPAHHOTO YrJja,
peOpo NBYrpaHHOrO yrja; JMHEWHBIM Yroj ABYIPaHHOTO YIJa; rpajlycHas mepa
JIBYTPAHHOTO yIJIA.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIbHBI MHOTOTPAaHHUK.

PacriosnaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MUpaMHIa; TMpU3MA,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupummpoBarb ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHUS IS
KJaccu@UKauuy (BBINYKJIbIE W HEBBIMYKJIblE MHOIOIPAHHUKH; TNpPaBUJIbHbBIE
MHOTOTPaHHUKH; MPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaljIeNeUIe/bl).

OnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSICHATH MPHUHIIUIIBI IOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CtpouTh ceyeHHs] MHOTOTPaHHUKOB METOJIOM  CJIE/OB, BBINOJHATDH
(BBIHOCHBIE) IIJIOCKHE UYEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemiate 3a1aun Ha HaXOXKJCHUE TEOMETPUUECKUX BEIUYHH 110 00pa3aM i
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl MpU PELICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a/lad Ha BBIYMCIEHUE PACCTOSIHUM MEXIY IBYMS
TOYKaMH, OT TOYKH JIO TPSIMOH, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MTPSIMBIMHU.

Pemrats 3aaun Ha HAXOXKIACHHE T€OMETPUUECKUX BEIMYMH MO 00pa3laM Win
aNIropuTMaM, TPUMEHSS W3BECTHBIC AHAJUTHYECKUE METOAbl TpPU PEIICHUU
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCICHHUE YIJIOB  MEXIY
CKPELMBAIOIIMMUCS  HPSIMBIMU, MEXIYy MNpPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnars 00bEMBI M TUIOMIAIM OBEPXHOCTEH MHOTOrpaHHUKOB (IpHU3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyN; BBIYMCIATH COOTHOUICHUS MEXAY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMM: CUMMETpPUS B NPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHMOpPMALUIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAaX.

[IpumensaTe reoMerpuueckue @axThl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a7ay4, MPEANOIararolux HECKOJIbKO 1IaroB PEIICHUs, €CJIU YCIOBUS IIPUMEHEHUS
3a71aHbl B SIBHOU (popMe.

[IpumeHaTs nOpocTedlIMEe IPOrPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBoaUTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B INPUPOAE U
YKU3HU, pPacIlO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATE MOMYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh DPEATbHBIE
CUTyallud W IIPUMEHATh HU3YYEHHBbIC IIOHATHUA B IPOLIECCE IIOUCKA PEILICHUS
MaTeMaTHyecku CcGHOpPMYyJIHPOBAHHON MpoOJIeMBbl, MOJEIMPOBATh pealbHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, UCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeEM, anmnapara aareOpbl; pemaTh
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrpobire | IpakTireckire o0pa3oBaTejibHbIE
padoThbI padoTsI pecypent
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MTapannenbHOCTB MPSIMBIX U TFIOCKOCTEH
3 HepneHz[miyns[pHocn) NPSMBIX 1 12
IUIOCKOCTEH
4 VYTibl MEXKAY IPSAMBIMU U INIOCKOCTSAMHU 10
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPaHHHUKOB 9
7 IloBTOpEHME: CeUeHUs], pACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsI

Jara
U3yueHust

DJIEeKTPOHHBIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TIOHATHUS CTEPEOMETPUH: TOUKA,
npsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha PUCYHKAX:
n300pakeHUs IIIOCKOCTEH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka

IlonsTus: MEepeCCKaroIurecCs MmI0CKOCTH,
nepecCKaromuecd nmpamasd 1 rnioCKOoCTb

Tlonsarus: MEPECCKAOIMEC IIIIOCKOCTH,
nepECCKaromuecsd nmpamasd 1 rnioCKOCTb

3HAKOMCTBO C MHOI'OI'PAaHHUKAMH,
n300pakeHue MHOTOTPAHHUKOB Ha
PHCYHKaX, Ha MPOEKIIMOHHBIX YePTEXaxX

HauanbHbIe cBefieHHs 0 KyOe U UpaMHu/Ie,
uX pa3BépTkU U Mojenu. CeueHus
MHOTOT'PaHHUKOB

HauanwsHble cBeeHUs 0 KyOe U mupamu/e,
ux pa3BépTku u Moaenu. CeueHus
MHOTOTPaHHUKOB

TToHsiTe 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: aKCHOMBI




CTEPCOMETPHUH U CIICACTBHA U3 HUX

Tlorgarne 00 akCMOMATHYECKOM

8 IIOCTPOEHHUH CTEPEOMETPUN: AKCUOMBI
CTEpEOMETPHUH U CIEICTBUS U3 HUX
[TonsiTHE 006 AKCHOMATUYECKOM

9 MMOCTPOSHUH CTEPEOMETPHUHU: AKCHOMBI
CTEpEOMETPUH U CIEJCTBHS U3 HUX
[onsiTHEe 006 aKCHOMAaTHYECKOM

10 MIOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI
CTEpEOMETPUH U CIIEJCTBUS U3 HUX
B3anMHOe pacnosioxKeHUe NpsIMbIX B

11 IIPOCTPAHCTBE: NIEPECEKAIOLINECS,
napa’suiesbHble U CKPEeIIMBaIOLINECs
psIMble
[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B

12 MPOCTPAHCTBE: MapaljiesIbHbIC MPSMBIC B
MIPOCTPAHCTBE; MapaIEIBHOCT TPEX
MPSIMBIX
[TapannenbHOCTh NMPSAMBIX U IUNIOCKOCTEHN B

13 npoctpaHcTe: [lapaniensHOCTh psiMON U
TUIOCKOCTH

14 VYTiBl ¢ cOHanpaBlIeHHBIMU CTOPOHAMHU

15 Yroa Mexay npsSMbIMU B IPOCTPAHCTBE

16 VYros MeXy IpsSMbIMA B TIPOCTPAHCTBE

17 [TapamienbHOCTD IUIOCKOCTEH:
napa’suieNbHble INIOCKOCTH

18 CBoiicTBa napajuiesIbHbIX MJIOCKOCTEHN

19 [pocreiimme npocTpaHCTBEHHBIE (PUTYPHI




Ha TUIOCKOCTH: TETPas’p, KyO,

napasuiesienumne/

20 [Moctpoenue ceuenuii

21 [loctpoenue ceuennii
Kontponbnas padota no teme "lIpsmbie u

22 TJIOCKOCTH B TIPOCTPAHCTBE.
[lapannenbHOCTh NPSAMBIX U IJIOCKOCTER"
[lepneHqUKyIAPHOCTD NPSMOU U

23 IJIOCKOCTH: MEPIEHANKYIISIPHBIE TIPSAMBIE B
IIPOCTPAHCTBE

24 [IpsiMble napaenbHble U
NEPIEHIUKYJIIPHBIE K IITIOCKOCTH

o5 IIpsimble napasuienbHbIE U
NEPIECHIUKYIIIPHBIE K IIIOCKOCTH

26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U
IJIOCKOCTH

97 [Ipu3Hak NepneHUKYIIPHOCTU IPIMON U
IJIOCKOCTH

28 Teopema o psiMOi EPIIEHAUKYIISIPHON
IJIOCKOCTH

29 Teopema o mpsiMOil IepIIEHAUKYISIPHOU
IJIOCKOCTH

30 Teopema o psiMOi IEPIIEHANKYISPHOU
IJI0CKOCTH
[lepnieHaUKyNSAp M HAKIOHHBIE: PACCTOSIHUE

31 OT TOYKH 0 IIJIOCKOCTH, PACCTOSHUE OT
MPSIMOM A0 MIIOCKOCTH

32 [lepnieHauKyIsSp M HAKIIOHHBIE: PACCTOSTHUE




OT TOYKH [0 IIJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MJIOCKOCTH

[lepnenauKysip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOIA JI0 TIIOCKOCTH
[lepnienauKynsIp ¥ HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEKAY
NPAMOU U TNIOCKOCTBIO

36 JIByrpaHHBII yroJl, JMHEUHBIA YT
JBYTPAHHOI'O yIJIa

37 JIByrpaHHBbIN yroj, JUHEHHBINA YO
JBYTPAHHOT'O yIJia
[lepnenquKynsIpHOCTD MJIOCKOCTEM:

38 MIPU3HAK MEPICHINKYISIPHOCTH IBYX
ILUIOCKOCTEN
[TeprieHAMKYISAPHOCTD IIOCKOCTEM:

39 MIPHU3HAK MEPIICHINKYISIPHOCTH IBYX
IIJIOCKOCTEN
[lepneHAUKYISPHOCTD MJIOCKOCTEN:

40 MPU3HAK MEPIEHIUKYISIPHOCTU ABYX
IJIOCKOCTER

41 Teopema o0 TpEX MEepHNEeHANKYIIAPax

42 Teopema o Tpéx neprneHauKyIsIpax

43 Teopema o TpEX MEepHIEHANKYIISIPax

44 [leprnieHAUKYNSIPHOCTD MPSMBIX U

IIJIOCKOCTEH. YTJIbl MEKIY NPSMBIMU U




IINIOCKOCTAMHU

45

Ilonsarue MHOI'OrpaHHvKa, OCHOBHBIC
QJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKIIBIC MHOT'OT'PDAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U TIOJTHASI TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, NpsiMOYroOJIbHBII
napaJijiesienune ] U ero cBoiicTaa

48

IIupamupa: N-yrojapHas NUpaMUIa, TPaHu U
OCHOBaHME IMpPaMUIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTh NMUPAMHU/IbI; TIPABUIIbHAS U
yCe4Y€HHas upaMuIa

49

[IpaBuibHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUIBHOIO MHOTOTPaHHUKA; TPABUIIbHAS
npu3Ma 1 IpaBHIbHAS THPAMU/IA;
NpaBWIbHAS TPEYroJNbHAs TUpaMHIa U
MIpaBWIbHBIN TeTpa3ip; KyO

50

HpCIICTaBJICHI/Ie (6] HpaBI/IHBHBIX
MHOTOIPpaHHUKAX: OKTadIp, TOJEKadIp U
HKOCadIp.

51

CummeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, MTPSMOM, TNIOCKOCTH.
DJIeMEHTbl CHMMETPHUU B TUpaMuax,
rapaieenuIenax, NpaBuIbHbIX
MHOI'OTPaHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PaHHHUKOB!

52 i 1
pé6pa, TuaroHaiu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MOBEPXHOCTH MPSIMOMN TPU3MBI, TIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH MPSIMOMN TPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABIIILHOM MUPaAMUJIBI, 1
TeopeMa o IO OOKOBO MOBEPXHOCTH
yCeuEHHOM MUPaMHUIbI
55 KonTponbhas pabora o Teme 1
"MHororpaHHuku"
56 [TonsiTue 06 06bEMe 1
57 O06BEM TUpaMuUIbI 1
58 O0BEM upaMuIbI 1
59 O0BéM UpamMuIbI 1
60 O06BEM TUpamMuUIbI 1
61 O0BEM IPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npu3MBbI 1
64 OO0BEMBI MHOTOTPAaHHUKOB 1
[ToBTOpenue, 0000IIEeHNE CHCTEMATH3ALINS
65 3Hanuid. [locTpoenue ceueHuii B 1
MHOTOTpaHHUKE
[ToBTOpenue, 06001IeHNEe CUCTEMATU3AIHS
66 3HaHUW. BeIunciieHne pacCTOSHUI: MEXKIY 1

ABYMA TOYKaMH, OT TOYKHU JO HpSIMOfI, oT
TOYKHU O IIJIOCKOCTHU, MCIKAY




CKpCIIUBAOIHUMHUCS ITPAMBIMHA

67

Hrorosas koHTposibHas paboTa

68

[ToBTOpeHue, 06001IeHNEe CUCTEMATU3AITHS
3HaHUU. BeluuciaeHue yrios: Mexny
CKPEIIHBAIOIIHUMHUCS IPSIMBIMU, MEXY
MIPSIMOM U TUIOCKOCTbIO, IBYTPAHHBIX
YIJIOB, YIJI0B MEXAY IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka: anre6pa 1 Hayajga MaTeMaTHYE€CKOro aHalln3a, FTeOMETPHUSL.
I'eomerpusi, 10-11 knaccel/ Atanacsa JI.C., byry3zos B.®., Kanomies C.b. u

npyrue, AkunonepHoe ooduectBo «M3narensctBo «lIpocBemenne



Kpurtepuu 1 HOpMbI OLICHUBAHUS

Kpurepun ommuodoK:

K rpy0ObIM ommbkaM OTHOCSATCS OIMIMOKH, KOTOpble OOHAPYKUBAIOT HE3HAHUE
ydamumucs (GpopMyi, MpaBuil, OCHOBHBIX CBOWCTB, TEOPEM U HEYMEHUE HUX
NPUMEHATh; HE3HAHWE TPUEMOB pEIICHUs 3aJad, pacCMaTPUBAEMbIX B
yueOHUKaX, a TaKK€ BBIYUCIIHUTENIbHbIC OIIUOKH, €CIIM OHU HE SBISIOTCS
OITMCKOM;

K HerpyObIM ominOkaM OTHOCSITCS: MOTEPSl KOPHS WM COXPAHEHUE B OTBETE
MIOCTOPOHHETO KOpHS; OTOpacbiBaHue 0€3 OOBACHEHUH OJHOTO W3 HUX U
PaBHO3HAYHBIC UM;

K Hemoueram OTHOCATCS: HENOCTATOYHOCTh WM OTCYTCTBHUE IMOSICHEHUH,
000CHOBaHUH B PEIICHUSAX.

O1ieHKa VCTHBIX OTBETOB YYAIIMXCS IO MATEMATHUKE:

OTBeT OLIEHUBAETCS OTMETKOMN «5», €CIIU YYEHHK:
- IOJIHO PACKPBUI COZAEpXkKaHUE MaTepuana B 00beMe, MPEeIyCMOTPEHHOM
IpOrpaMMoON U y4eOHUKOM,
- U3JI0)KWJI MAaTe€puall TPAMOTHBIM S3BIKOM B OIIPEAECICHHOM JIOTMYECKOU
IIOCJIENOBATENBHOCTH, TOYHO HUCIIOIB3Yysl MATEMATUYECKYI0 TEPMHUHOJIOTHIO
Y CUMBOIJIHKY;
- IPABUJILHO BBIMOJIHWI PUCYHKH, YEPTEXH, TpapUKH, COIYTCTBYIOIIUE

OTBCTY,



- IOKa3all yMEHUE WJUTFOCTPUPOBATh TEOPETHUECKUE
MOJIOKEHHUSI KOHKPETHBIMH  IMPUMEpPaMH, NPUMEHSAThH HX B HOBOH
CUTYyAaIluU MPU BHITIOJIHEHUHU MPAKTUYECKOT0 3aJaHNS;

- IPOJIEMOHCTPUPOBAII YCBOCHHE pPaHEE M3YYECHHBIX COMYTCTBYIOUIUX
BOIIPOCOB, C(POPMUPOBAHHOCTh U YCTOWYHMBOCTH HCIOIB3YEMBIX TMPH
0TpabOTKE YMEHUI U HABBIKOB;

- OTBEYAJI CAMOCTOSTENHHO 0€3 HABOIAIIUX BOMPOCOB yuUTENs. BO3ZMOKHBI
OJIHA - JIBE HETOYHOCTH MPH OCBEIICHUN BTOPOCTEIIEHHBIX BOIPOCOB UJIN B
BBIKJIAJIKaX, KOTOPbIE YUCHUK JIETKO UCIIPABWII MO 3AMEYAHHUIO YUUTEIIA.

OTBeT OIICHMBAETCSl OTMETKOM «4», eclim OH YAOBJICTBOPSACT B OCHOBHOM

TpeOOBaHUSIM  HA OLIEHKY
«5», HO TIPU TOM UMEET OJIUH U3 HEJOCTATKOB:
-B  UBJIOKCHWM JIOMYIIEHbI HEOONbIINE MpoOenbl, HE WCKA3WUBIINE
MaTEeMaTUYECKOE COJIep)KaHUE OTBETA;
- IOMYIIEHBI OJIMH — JIBa HEJ0UETa MIPU OCBEIICHUH OCHOBHOT'O COJCpP>KaHUS
OTBETA, UCTIPABJICHHBIE 10 3aMEUAHUIO YUUTES;
- IOMyIIEeHbl OmuOKa Wik 0oJiee JBYX HEJOYETOB IIPU OCBEIICHHUH
BTOPOCTENEHHBIX BOIMPOCOB WJIM B BBIKJIAJKAX, JETKO UCIPABICHHBIE IO
3aMEUYaHUIO0 YUUTEIIS.

OTtMeTKa «3)» CTaBUTCH B CIEAVIOMIUX CIIydasx.

- HCIIOJITHO HWJIM HCIIOCJIICAOBATCIIBHO PACKPBITO COACPIKAHHUC MaTCpHajld, HO

MoKa3aHo 00Ilee MOHUMAHUE BOIPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS,



JIOCTaTOYHbIEC JJIsl JaJbHEUIIEr0o YCBOCHHMSI MIPOTrpaMMHOIO Marepuaia
(ompenenennble  «TpeboBaHMSIMH K  MaTeMaTHYECKOH  IMOJTOTOBKE
yUAIIUXCSI»);

- UMEJIUCh 3aTPYAHEHUS WIH JIOMYIIEHBI OIIMOKU B OMPEIEeICHUHN TOHITHUH,
MCIIOJIb30BAHUN MAaTEMATUYECKON TEPMHUHOJIOTUM, YEPTEkKaX, Bbl KIaJKax,
HCIIPABJICHHBIC MOCJIE HECKOJIBKUX HABOJAIINX BOIIPOCOB YUUTEIIS;

- YUCHUK HE€ CIPABWICA C NMPUMECHEHHEM TEOPHUM B HOBOM CUTYallMH MPH
BBIIIOJITHCHUM  NPAKTUYECKOTO  3aJaHus, HO  BBIIOJIHWJ  33JaHUs
00513aTEILHOr0 YPOBHS CII0KHOCTH 110 JIAHHOU TEME;

OTMeTKa «2) CTaBUTCS B CIEAVIOUINX CIyYadXx.

- HE PaCKpBITO OCHOBHOE CO/IEp)KaHUE y4eOHOro MaTepuara,

- OOHapy’>K€HO HEe3HaHWE WM HEMOHUMaHHE YYEHUKOM OoJyiblied WiIu
Hanbosiee BayKHOM YacTH yueOHOr0 MaTepHarna;

- IOTIYIIEHbl OLIMOKK B OMNpEAENEeHUH TOHATUH, NPU HCIOIB30BAHUU
MaTeMaTUYeCKON TEPMHUHOJIIOTHH, B PUCYHKaX, YepTeKax WM rpadukax, B
BBIKJIAZIKaX, KOTOpbIE HE HCIIPABJIEHBl IOCIE HECKOJIBKUX HABOASIIUX
BOIPOCOB YUUTEJISL.

OtMeTtKa «1» cTaBUTCH, ECIIU:

- YYEHUK OOHAapyXWj TOJHOE€ HE3HAHWE U HEMOHMMAaHUE H3y4aeMoro
y4eOHOro MaTepualia Uil He CMOT OTBETUTh HU Ha OJIMH U3 TTOCTaBJICHHBIX
BOIIPOCOB IO U3y4aeMOMY MaTepuaiy.

O]_IGHKa IMMCHbMCHHBIX KOHTPOJIBHBIX Da6OT YYANIUXCS.




OtMmeTKa «5» CTaBHUTCA, CCIIN:

- paboTa BBIMIOJIHEHA MTOJTHOCTHIO;

- B PEIICHUU HET MAaTeMAaTUYECKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTH,
ONKCKA, HE SBISIOMIASACA CJIEACTBHEM HE3HAHWS WIA HETOHUMAaHHUs
y4eOHOro MaTepuaa).

OtMmeTKa «4» CTaBUTCS, €CIIH:

- paboTa BBINIOJIHEHA IIOJIHOCTHIO, HO OOOCHOBaHHUS ILAroB pELIEHUS
HEJO0CTAaTOYHbI (€CIM yMEHHE OOOCHOBBIBATH PACCYXIECHHUS HE SIBISLIIOCH
CHEUATbHBIM 00BEKTOM IPOBEPKN);

- IOMyIIeHa OJIHAa OIIMOKAa WM JIBa-TPU HEJO0YETa B BBIKJIAJKAX, PUCYHKAX,
yepTekax wWin rpadukax (ecim 3TH BUAbI pabdOThl HE SBISIJINCH
CHelMaJIbHbIM 00BEKTOM MPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIU:

- JOIyIIEHbl 0ojee ONHOM OIMOKM WM 0ojee ABYX-TPEX HEAOYETOB B
BBIKJIQJKAaX, 4epTekax WM rpadukax, HO ydYallUWcAd  BIIAJEeT
00s13aTeNbHBIMU YMEHUSMH 110 IPOBEPSEMOI TEME.

OTMmeTrKka «2» CTaBUTCS, €CIIU:

- TOTYIIEHbI CYIIECTBEHHbIE OIIMOKH, IOKa3aBIIKWE, YTO Y4YallUHCsA He
BJIaJ€eT 00513aT€IbHBIMU YMEHHUSIMU 110 JAHHOM TeMe B MOJHOU Mepe.

Otmerka «1» cTaBUTCS, €CIIU:




pa60Ta IIoKa3ajia IIOJHOC OTCYTCTBHC Yy YHAIICTOCA 00s13aTENIbHBIX 3HAHUN H

YMeHI/Iﬁ I10 HpOBepHeMOﬁ TCMC WIN 3HAYUTCIbHAsA 4aCTb pa60TI>I BBIIIOJTHCHA

HE CaMOCTOATCIIBHO.

Ilpu mecmupoeanuu Bce BepHbIe O0TBETHI Oepytcs 3a 100%, Torma oTrmeTka

BBICTABJISICTCA B COOTBETCTBHU C Ta6HHH€ﬁI

[TporieHT BBITTOIHEHUS 3aaHUS OtmeTka

95% u Oonee OTIUYIHO

80-94%% XOpOIIO

60-79%% YAOBJIETBOPUTEIIHHO

meHee 60%

HCYAOBJICTBOPUTCIBHO




KonTponwsHas paborta

Bapuaur 1

1. OcuoBanme AD tpanmenuu ABCD JemHUT B OJIOCKOCTH (.
Yepes Touku B u C npoBefieHH IapajijieNbHblE NIPAMEBIE, Iepe-
CEKAIONIE IIOCKOCTh ¢ B TOUKAX E u F COOTBETCTBEHHO.

a) KakoBo B3aUMHOe pacHoloXeHUe NpAMBIX EF u AB?

6) Yemy paBeH yrox Mexay npameiMu EF m AB, ecan
ZABC = 150°7 OTBet 000CHYHTE.

2. lan mpocTpaHCTBeHHEIH deThipexyroabHuk ABCD, B KoTo-
pom auaronanu AC u BD pasuni. Cepequubl CTOPOH 3TOTO 4Ye-
TBIPEXYTOJBHUKA COXMHEHBI TIOCIe/[0BATEIBHO OTPE3KAMH,

a) BeimonHuTe pUCYHOK K 3ajade.

0)* Jlokamure, YTO MOJYIEeHHBIN YETHIPEXYTOIBHUK — POMOD.

KontponsHas pabora «MHOrOrpaHHUKN

Bapuanr 1

1. Ocnoranuenm mapamuast DABC ARnseTcs mpaBHIbHEY Tpe-
yronsEuk ABC, cropora kotoporo pasHa g. Peopo DA nep-
neHuKyAapro K maockoerd ABC, a mrockoers DBC cocras-
nget ¢ wiockocrbio ABC yron 30°, Haiigure mromans Gokozoit
TOBEPXHOCTH TTHPAMUSEL

2. Ocuosannem mpamoro mapannenemunena ABCDA,B,C.D,
apnderca pomd ABCD, cTopoHa KOTOpOro pasHA @ H yroa pa-
sert 60°, [lnockocts AD,C, coCTABNAET C MIOCKOCTBIO OCHOBA-
Hug yroa 60°. Haapare;

a) BHICOTY poMba;

6) BbICOTY mApALIeNeNNIela;

B) MIOWANG 00KOBOH MOBEPXHOCTH NapaLleIelHIena;

I)* mromas 0BEPXHOCTH Mapalenelumesa.

KontponwsHas pabora 6 (utoromasi). I[logroroBka y4duTerseM HMTOTOBOIO TeCTa
BO3MO’KHA MO JJaHHbIM caiita «Peury OI'9», ®UIIN u mip.
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