PABOYAMSA ITPOI'PAMMA
yueOHoro npeamera «I'eomeTpusn)
nJst odyqaromuxes 10-11 kinacca (6a30BbIii ypOBeHb)

HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
oOyuarommxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaibHOro
rocyJIapCTBEHHOTO 00pa30BaTENIbHOIO CTaHIApTa CPEAHETO O0IIEero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABIBISIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOTrO 0Opa3oBaHUS.
Peanusamus nporpammbl 00ecriedrBaeT OBIAICHUE KIIOYEBHIMU KOMIETCHIIUAMH,
COCTaBJISIIOIIMMH OCHOBY JJIi CaMOpa3BUTHS U HENPEPHIBHOTO 00pa3oBaHus,
LIEJIOCTHOCTh OOUIEKYJbTYpPHOTO, JUYHOCTHOIO W IO3HABATEJIBHOIO Pa3BUTHUSA
JIMYHOCTH 00YYaroIHUXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TE€OMETPUM HAa YpPOBHE CpPETHEr0o OOIIEro
oOpa3zoBanusi OOyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX U
MPEAMETHBIX PE3YNbTATOB OOYYEHHS] T'€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3Butusl oOydaronuxcsi, GopMupoBaHUS (PYHKIMOHAIBHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX yUEOHBIX AUCIUIUIMH. Pa3BuTHE y 00yUaromumxcs
NPAaBUWIbHBIX MPEACTABICHUN O CYIIHOCTH U TMPOUCXOXKICHUU T€OMETPUUECKUX
a0CTpaKIMii, COOTHOIIEHUH PEAJTbHOIO0 M HWICAIBHOI0, XapaKTepe OTpPaKEHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTHUYECKOTr0 MOJAEIIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
yYalllMXCsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIECTBE.

['eomeTpust sBAsieTCS OAHUM W3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak OOECleYyMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M TyMaHUTapPHOU.

Jlornueckoe MbIlUIeHHE, (HOPMUpPYEMOE MpPU HU3YYEHHUHU OOYYarOIIUMUCS
MOHSTUMHBIX OCHOB TEOMETPHUH U TTOCTPOCHUU TIETTOYKU JIOTHUECKUX YTBEPKIACHUN
B XOJI€ pEeUIEHUsI T€OMETPUYECKUX 3a/ay, YMEHHUE BBIIBUTaTh U OMNPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO MCIMOJIB3YIOTCS MPU PEIICHUHM 337a4 €CTECTBEHHO-
HAy4HOTO IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrue OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AEATENbHOCTU 4YesioBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
OPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro COUUAIbHOTO ObITHS, (opma



OTpPaKEHHsI OKPY’KAIOIIEro MHpa, YCIOBHE YCIEIIHOTO IMO3HAHHWS W aKTUBHOTO
npeoOpa3oBanusi  JeiicTBUTeNbHOCTH.  ONepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUAbl Y4EOHOH M TPYHOBOM JESITEIBHOCTH,
ABIIICTCA OAHUM U3 MPOQPECCHOHATBHO BAXKHBIX KAa4yeCTB, MOITOMY aKTyajbHa
3amada (popMupoBaHHS y O0OyYarONUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTrOTOBKE K MPAKTUYECKON IEATEIbHOCTH TI0 MHOTMM HalpaBJICHUSM.
Llenp ocBoeHus mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE oOOyueHusi — o00meoOpa3oBaTeibHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOyyarommuxcst  uepe3  oOecliedeHne  BO3MOXKHOCTH  NPUOOpPETEHHS U
UCIIONIb30BaHUSl  CUCTEMATUYECKHX TEeOMETPUYECKMX 3HAHUM W  JIEHCTBHIA,
CHELU(PUYHBIX T€OMETPUHU, BO3MOKHOCTH YCIEIIHOTO MPOJOJIKEHHUSI 00pa30BaHuUs
0 CIIEIUATBHOCTSIM, HE CBSA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.
[IporpaMmma 1o reomeTpuu Ha 0a30BOM YpOBHE TMpeIHa3HayeHa is
oOy4aromuxcsl CpeAHEeN LIKOJIbI, HE MCHBITHIBABUINX 3HAYUTENIbHBIX 3aTPy/IHEHUI
Ha YpOBHE OCHOBHOTO 00Iero oopa3oBanus. TakuM oOpa3om, oOydaroIiyecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKHUE YMEHHS, CBSI3aHHBIC
co cnenupuKoil TEOMETpHUH U HEOOXOAMMBIE IJs JKU3HHM B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh T€OMETPHUIO Oolee
riy0OKO, €ClM B JaJIbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHX
3HAaHUAX B NIPOPECCUOHATBHON AESITEIbHOCTH.
JlocTkeHHe Lenu OCBOEGHMSI MPOrpaMMbl OOECIIEUMBAETCS PELIEHUEM
COOTBETCTBYIOIIMX  3aqad. [IpuoOpuUTETHHIMM 3aJadaMH  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBASIOTCS:
o (dopmupoBaHHE TMPEACTAaBICHUS O TEOMETPUU KaK YacTH MHPOBOM
KYJBTYpPbI U OCO3HaHHE €€ B3aMOCBS3HU C OKPYKAIOLUM MHPOM;

« (opmHpoBaHHE MPEACTABICHUS O MHOTOTPAaHHHMKAaX U TejaxX BpallleHUs
KaK O BOKHEHIIMX MaTEeMaTHYECKUX MOJEINAX, TO3BOJSIONINX OMUCHIBAThH
Y U3y4YaTh pa3HbIe SBJICHUS OKPYKAIOIIErO MUPA;

o (dopmHpoBaHME YyMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENISIX MU B

peaJlbHOM MHpPE MHOTOTPAHHUKH U TeJla BPAIllCHNUS;
¢ OBJIAJICHUE METOJIaMHU PEIICHUS 33a/1a4 Ha MOCTPOCHMSI Ha U300paKeHHSIX
IPOCTPAHCTBEHHBIX PUTYD;

o (dopmupoBaHWE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHSTHSIMH O
MHOTOTPaHHHUKAX U TeJIax BPALECHUS U UX OCHOBHBIMU CBOMCTBaMH;

¢ OBJAJEHUE  QITOPUTMAMHU  pELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dopMupoBaHHE YMEHHS TPOBOJUTH HECIOXKHBIE  JOKa3aTeIbHbBIC
pacCyXJeHHUs B XOJ€ PEIICHUS CTEPEOMETPHUYECKUX 3aJad W 3adad C
NPaKTHYECKUM COJIEPIKaHUEM;



e pa3BUTHE  HUHTEJUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEHN
oOyyJaroumxcsi, MO3HAaBAaTE€IbHOM  AKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUMN, KpUTUIHOCTH MBITIUICHHUS,

o (opmupoBanue (GyHKIIMOHATBLHOM TPaMOTHOCTH, peNeBaHTHOM
TCOMETPUU: yMEHHE pPacrlo3HaBaTh TMPOSIBICHUS T'€OMETPUUICCKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pealbHBIX KU3HEHHBIX
CUTYyallMsIX M TMPU HU3YyUYECHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HMX Ha S3BIKE
T€OMETPUHU U CO3/aBaTh TEOMETPUUECKHIE MOJICIH, TPUMEHSATh OCBOCHHBIN
reOMETPUYECKUI anmapar Il pelIeHUs MNPaKTUKO-OPUEHTUPOBAHHBIX
3a/iay, HHTEPIPETUPOBATH U OLIECHUBATH MOJTYYEHHBIE PE3YJIbTaThI.

OTAMYUTENHEHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIJIIOUEHHUE B KYPC
CTEpEOMETPHUU B HaJaJle €ro W3yYeHWs 3a7ad, pelaeMbIX Ha YPOBHE
WHTYUTHUBHOTO TTO3HAHMUSI, ¥ OTIPEIeIEHHBIM 00pa30M OpraHU30BaHHAs padoTa HAJl
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIMPYET MPOTEKAaHUE HMHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3yYECHUIO MTPEAMETA.

[Tpeanoutenne oTaa€TCsl HATIISATHO-KOHCTPYKTUBHOMY METOIy OOyUYeHUS, TO
€CTh TEOPETHUYCCKHUE 3HAHMSI UMEIOT B CBOSH OCHOBE YYyBCTBEHHOCTH IPEAMETHO-
IPAKTUYECKON JAESITENIbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYallMXCcsi B Kypce€ CTEpPEOMETpPUU MPOBOAMUTCS 3a CUET pelIeHus 3aj]ad Ha
CO3JaHUE  TPOCTPAHCTBEHHBIX O0Opa3oB ®W  3agad Ha  ONEPHPOBAHUC
MPOCTPAHCTBEHHBIMU oOpazamu. Co3manue oOpa3za MPOBOAMTCS C OMOPOM Ha
HATJIATHOCTh, a OIEepUpPOBaHHE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HATJITHOCTH, MBICJIEHHOTO U3MEHEHHUS €T0 UCXOJHOTO COACPIKAHUS.

OcHoBHBIE conepxaTenbHble TUHUU Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukm», «IIpsMble ¥ TIIOCKOCTH B NMPOCTPAHCTBE», «Tena BpameHus,
«BeKTopsl U KOOPAWHATHI B TIPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMECHHM
pacmpenensercs He TOJbKO IO COJEPKATEeNbHBIM JIMHUSIM, HO W TIO TOJaM
00yueHHs Ha YPOBHE CpeIHEro o0IIero ooOpa3oBaHusl.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEAMETHBIM pPeE3yJibTaTaM
OCBOCHHS pabouell MporpaMMbl, paclpenei€HHBIM 10 TojJaM OOyYeHWS,
CTPYKTYPUPOBAaHO TaKuUM o00Opa3oM, 4dYTOOBI OBJIAJICHUE T'C€OMETPUUYCCKUMHM
MOHSATUSMU YW HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBLHO U MOCTYMATENbHO, C
COOJTI0/IeHEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAINCH B
OOIIyI0 CHUCTEMY T'€OMETPUUYCCKUX TMPEIACTABICHUN OOYYarOIIMXCS, PACIIUPSS U
yriyostsist e€, 00pa3ysi IpOUYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun orBoauTcs 2 yaca B Henento B 10 kinacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a jiBa rojia o0ydenus - 102 yuyeOHBIX daca.



COIEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B MPOCTPAHCTBE

OcHoBHBIE  TIOHATUS ~ cTepeoMeTpuu. Touka, TpsMasi, IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 aKCMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHoe pacnoyiokeHue TMpsAMBIX B IMPOCTPAHCTBE: IEpPECEKarolInecs,
napajuielibHble M CKpeuBaroumecs mnpsmble. [lapaiuienbHOCTh NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAUICIIBHBIE MpPSIMBIE B  IPOCTPAHCTBE;
MAPAILICIIBHOCTh TPEX MPSIMBIX; MAPAILICTBHOCTh MPSIMOM U TIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH; YIOJ MEXAY TMPAMBIMA B IPOCTPAHCTBE.
[TapaiutennbHOCTB IJIOCKOCTEMN: rapajujiejbHbIC IIJIOCKOCTH; CBOMCTBA
napajieNibHbIX —TuiockocTel. [lpocrteifmne mnpocTpaHCTBeHHbIE (UTYypbl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapajuieNenume/]; HOCTpPOEHUE CEUEHHI.

[TepneHaUKYASIPHOCT NPSIMOW U TJIOCKOCTH: NMEPIECHANKYIIAPHBIE NPSIMBIC B
IIPOCTPAHCTBE, IIPSMbBIE MapajuIelIbHbIE W NEPICHAUKYJSAPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH IIPSAMOM M IUIOCKOCTH, TE€OpemMa O NPsSMOU
NIEPIIEHAUKYJIIPHON IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YTOJ MEXAY IPSAMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  YroJ, JIMHEWHBIM yTroJl  JBYTPAHHOTO  yIJia.
[lepneHauKyISIp ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKH O IUIOCKOCTH, PACCTOSTHUE
OT  TpsAMOM 10  TUJIOCKOCTH,  Tpoekiuss  GUrypel  Ha  TUIOCKOCTb.
[lepneHAUKyIIPHOCTh  IIJIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTH  JIBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHoOrorpaHHUKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOorpaHHuka. [Ipu3ma: N-yroapHas
npu3Ma; TpaHu U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapayutenenunen, IPSAMOYTOJIBHBIN
napajuiesienunen U ero cpoiictBa. llupamupa: N-yrosnbHas nupamuaa, TPaHU U
OCHOBAHUE MUPAMUILI; OOKOBAs M TIOJIHAS TOBEPXHOCTh MUPAMUJIbL; MPABUIILHAS U
yceu€HHas mnupamMuga. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBuiibHBIE
MHOTOTPAaHHHMKU: TOHSTHE MPaBUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAsA MpU3MaA U
MpaBWiIbHAs THUPAMUJA; TpPaBWIbHAS TPEYTroJibHas NUPaMHUIA W TPABUIIbHBIN
Terpa’ap; KyO. IlpencraBieHue o TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CeueHus: Npu3Mbl U MUPaAMU/IBI.

CumMeTpus B TPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTA.  DJEMEHThl CUMMETPHUM B NHpaMHUAaxX, Napajuiesenuneaax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Bbluncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IOJIHOM IOBEPXHOCTH NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAHMI, TeopeMa O OOKOBOW IOBEPXHOCTH MPSIMOWU IMPHU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TNPABUIBHOW MHpPAMUJIBI,
TeopemMa O IUIomaAn ycedéHHOW mmpamusbl. [lorstne 006 o0BEMe. OOBEM
OUPAMUJIbL, TPU3MBI.

[Tonobubie Tena B mnpoctpaHcTBE. COOTHOWIEHUS MEXKAY IUIOMIAIIMU
MOBEPXHOCTEN, 00BEMAMU MOJOOHBIX TEN.

11 KIIACC

Tesa Bpamenus

Hunuaapuyeckas MMOBEPXHOCTb, oOpazyroliue HWIAHAPUYECKOU
MOBEPXHOCTH, OCh IWJIMHJIPUYECKON MOBEepXHOCTU. LlWiMHIAp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpasylomiass W OCh; IUIOIIAAb OOKOBOW M IOJIHOM
HOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpUIMHA KOHUYECKOM MoBepXxHOCTU. KOHyC: OCHOBaHME U BEPIIMHA, 00pa3yronas
M OCh; IUIOMAAbr OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIA KOHYC!
oOpa3yrolne 1 BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m map: 1meHTp, paguyc, AUMAMETP; IUIOIIAJb MOBEPXHOCTU C(ephl.
B3anMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IJIOCKOCTh K cdepe;
I011ab ChEephl.

N300paxxeHue Tes BpallleHUs Ha MiIockocTu. Pa3BépTka HuimMHapa U KOHycA.

KoMOunanmu Ten BpallleHUSS W MHOTOTPaHHMKOB. MHOTOTpaHHUK,
OMHUCaHHBIM OKOJO cdephl; cdepa, BOUCAaHHAsT B MHOTOTPAHHHUK, WJIM TEJO
BpalllCHUS.

[Tonstue 06 06bEéMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00bEMeE
OpSIMOYTOJIBHOTO Mapajuienenunena u ciueactsuss u3 He€. OObEM LUIMHIpA,
koHyca. O0BEM 11apa 1 1iomaasb chepsl.

[logoOHbie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEJl.

Ceuenusa mwiMHIpa (TapaJjIebHO M TEPHEHAUKYJSIPHO OCH), CEUYEHHS
KOHyca (IapaJuieIbHOE OCHOBAHMIO M TPOXOJSIIEE YEpe3 BEPIIMHY), CEUCHMS
mapa.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miI0CcKOCTH U B npocTpaHcTBe. CI0KEeHNE U BRIUUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4YKucio. Pa3znoxkeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBuno mnapamenenunena. Pemenue 3amad, CBS3aHHBIX C
IIPUMEHCHUEM TMpaBUJ JEUCTBUM C BekropamMu. [IpssMoyrosibHas cucrema



KoopauHaT B TmpocTtpaHcTBe. Koopaumuatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaX. YTOJd MEXIy BekrTopamu. CKalApHOE IPOU3BEAECHUE BEKTOPOB.
Brluucienue yrioB Mexay MPSMBIMU U IJIOCKOCTSIMH. KoOpauHAaTHO-BEKTOPHBIN
METO/1 IIPU PEIICHUH T€OMETPUUYECKUX 3aaY.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE PE3yJbTATHl OCBOCHUS MPOrPaMMbl y4eOHOro MpeaMera
«Marematuka XapakTepus3yroTcs:

I'paxknanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUU 00YUAIOIIErocsl Kak akKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOrOo OOIIeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoleAyp TpaxJaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI HU TP.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYHKUUSIMHY 1 HA3HAYCHUEM.

IIaTpuoTHyeckoe BoCIMTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKOM TPa)KJAHCKOW WACHTUYHOCTH, YBaXKEHUS
K IPOIIJIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTUKHU, [ICHHOCTHBIM OTHOIIICHUEM
K JOCTHKEHUSM POCCUHUCKMX MATEMaTUKOB M POCCHUHCKOM MaTeMaTUYECKOU
IIKOJIbI, K WCIIOJb30BAaHUIO 3THX AOCTHXKEHUH B JAPYrMX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTUYECKOTO  IOBENCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUIN HAYKH U JIEATEIIbHOCTHIO
y4€HOr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyILIETrO.

JcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIHOYAs ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3ajady, peneHuH, pacCyXICHUN;
BOCIIPUUMYMUBOCTBIO K MATEMaTHYECKUM aclieKTaM Pa3uyHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHUSI TPUMEHATh MaTeMaTUYECKUE 3HAHUS B
HMHTEpecax 3JJ0pOBOro U 6€30MmacHOro 00pasza >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTaHHWE, COATAHCHUPOBAHHBIN PEKUM 3aHITHU U

OT/bIXa, peryJisipHast busnaeckas AKTUBHOCTb); ¢bu3rgecKoro
COBEPIIICHCTBOBAHHS, npu 3aHATHAX CIIOPTHUBHO-03/T0POBUTEIHLHOM
JeSITeTTHHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TpPYyAY, OCO3HAHUEM LIEHHOCTU TPYAOIIO0HUS; UHTEPECOM K
paznuuyHbiM  chepaM  MPOPECCHOHAIBHOM  JAESTENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPHIOKEHUSIMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieid mpodeccuu W pealin30BbIBaTh COOCTBEHHBIE JKU3HCHHBIC IUTAHBI;



FOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 Ha MPOTSHKCHUM BCEM J>KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH.

IKO0JI0rnYecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBHIO HKOJOTHUYECKON KYJIbTYphl, MOHUMAHHEM BIUSHUS
COITMAJIbHO-PKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPUPOJHON M COIMAIbHON
Cpempl, OCO3HAaHHWEM TJOOATBHOTO XapakTepa DSKOJOTHUYECKHX MpoOseMm;
OpHEHTalliell HAa TPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWKM JJIs pelieHus 3aaad B
00JIaCTH OKpY’KalIlleil cpeapl, IUIAaHUPOBAHUS IOCTYNIKOB M OICHKH HX
BO3MOJKHBIX TTOCJICACTBUHN JISl OKPY’KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT'O MO3HAHUSA: _

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM W  OOIIECTBEHHOM  MpPaKTUKH, TOHUMaHUEM
MaTEMaTUYECKON HayKd Kak cQepbl YeIOBEUECKOW JIEeATEeNbHOCTH, JTaroB €&
pPa3BUTHS W 3HAYUMOCTH IS PA3BUTHs [HWBUIM3AIMW; OBJAJACHUEM S3BIKOM
MaTeMaTHUKd W MaTeMaTH4YeCKONW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISAITh TMPOEKTHYIO M HCCIEIOBATEIbCKYIO ACSITEIBHOCTD
UHIVMBUYAIBHO U B TPYMIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yNbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO MpeaMera
«MaremaTuka» XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
0elcCmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvuvie  Oelicmeus, — 0Oecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX HPOYECCO8 00yuarowuxcs (oceoenue
Memo0o08  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa;  NpuMeHeHue  J102UYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3zoBble 1oruyecKue 1eHCTBUA:

o BBIABJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
O00OBEKTOB, TOHSATUN, OTHOUIEHUH MEXAY MOHATUAMH, (HOPMYIHUPOBATH
ompeneicHUsT  TOHATHH; YCTaHABIMBATh CYIICCTBECHHBIA  TPH3HAK
KJaccu(uKanuy, OCHOBaHUSA g OOOOIIEHHS U CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

¢ BOCIPUHUMATH, (QopMymHpOBaTH W MPeoOPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE W OTPHUIIATEIbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIWCE,
YCIIOBHEIE,

¢ BBIBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3W W
npoTtuBopedrsi B (akTax, JaHHBIX, HAOITIOJEHUSX U YTBEPKICHUSX;



npenjiaraTb ~ KpUTEpUM  JIJI  BBISBJICHUS  3aKOHOMEPHOCTEH U
IIPOTHUBOPECUMH;

o JIe7IaTh BBIBOJBLI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKU, JEAyKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

o TPOBOJWTH CaMOCTOSITEIIEHO JT0Ka3aTeIbCTBA MaTEMaTHIECKUX
YTBEPKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIBI;

¢ BBIOMpaTh cmoco0 pemieHust yuyeOHOW 3ajaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB peElIeHUs, BbIOMpaTh HauOoJiee NOAXOMAIMNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3zoBble ncciaenoBarebCKue 1eHCTBUSA:

¢ HCIIOJBL30BAaTh BOIPOCH KaK HCCIACAOBATEIbCKUN HHCTPYMEHT IO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (GUKCHPYIOUUME MPOTHUBOpPEUYUE, MpoOIeMy,
yCTaHABIWBAaTh HWCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

o TPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
o0beKTa, SBJICHHUS, TPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMHU, TIPOIECCAMU;

¢  CaMOCTOSITEJILHO (POPMYJIUPOBATH 0OOOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
POBEIEHHOTO HAOJIOJCHUS, MCCIIEIOBAaHUS, OIEHHWBATHh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IECHHIH;

¢ TPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE TPOIECCa, a TAaKKE BBIIBUTATH
MIPEAIOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmueii:

o BBIABJSITH JACPUIUTHI HHPOPMAINH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U TSI pEIICHUS 3a/1a4H;

o BbIOMpaTh UH(POpPMAIMIO W3  HUCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAJIN3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATH WH(POPMAIIHIO
Pa3ITUYHBIX BUJOB U OPM TIPEICTABICHHUS;

¢ CTPYKTYypHpOBaTh WH(GOPMAIIUIO, TIPEICTABIATh €€ B Pa3INYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

¢ OIICHUBATH HaJE&KHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvuvie  KOMMYHUKQmMUGHble  Oelicmsus,  0becneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menue:



BOCIPUHUMATh H  (OpMyIHpOBaTH CY>KIEHUS B COOTBETCTBUHM C
YCIIOBUSIMHU U LIENSIMUA OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS IO
XOJly pelleHus 3a/1a4yi, KOMMEHTUPOBATh IMOJYYEHHBIN pe3yJIbTaT;

B X0J1€ 00CY’KJI€HUS 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYk AAaEMOU TEMBI,
npo0JIeMbl, perraeMoi 3a7a4u, BbICKa3bIBaTh UJI€U, HallEJICHHbIE HA TTOUCK
pELICHUs; COMOCTABIATh CBOM CYXKICHHS C CYXICHUSMH JIPYyTHX
YYaCTHUKOB JUanora, OOHapy>KMBaTh pa3linuue U CXOJCTBO NMO3WULHUN; B
KOPPEKTHOI (opme GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS,
OPEACTaBIATh  PE3YyJbTAaThl  pEIICHHS  3aJauyd,  OKCIEPUMEHTA,
UCCJIEIOBaHUsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 NPE3EHTAIlUU U OCOOEHHOCTEN ay JTUTOPHUH.

CoTpyaHuuecTBo:

3)

MOHUMATh W HWCIOJB30BAaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUTyTBHON PaOO0THI IPH pEIIeHUHN yUeOHBIX 3a/1a4; MPUHUMATD I1EJTh
COBMECTHOM JEeATEIHHOCTH, IUIAHUPOBATh OPTaHHW3AIUI0 COBMECTHOM
paboThI, pacrpeaesiTh BUIAbI pado0T, TOrOBAPUBATHCA, 00CYKIaTh MPOLIECC
U pe3yJibTaT paboThl; 00001aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYMIOBHIX popMax paboThl (00CYykIeHUs, 0OOMEH MHEHUH,
«MO3TOBbIE MITYPMBD» W HHBIC); BBINOJHATH CBOIO 4YacTh pPaOOTHI U
KOOPJIMHUPOBATh CBOM JCHUCTBUA C JPYTMMH WICHAMH KOMAaHJIbI;
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHHKAMHU B3aUMOICHCTBHS.

Vuueepcanvuvie  pezynamueHwle Oeticmaus, obecneuugarom

G opmuposarue cMblCIO08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATh IJIaH, AJITOPUTM PEILIEHUs 3a7auu, BRIOUPATh CIOCO0 pelIeHus
C YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIEHUI C yUETOM HOBOM
MH(pOpMALIHH.

CaMOKOHTPOJIBb:

BJIQJIETh HAaBBIKAMM I[IO3HABATEJIILHOW peduiekcun Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U
pe3yybTaTa pelieH!s MaTEMATUHYECKOMN 3a/1a4H;

NPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IPU PELICHHHU
3a7a4d, BHOCUTHb KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAaHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



¢ OIICHMBAaThb COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBUSAM, OOBACHATH
IIPUYUHBl TOCTYIKEHHUS WIM HEIOCTHKEHMS PE3YyJIbTaTOB JEATEIbHOCTH,
HAaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDHI

10 KJIACC

OnepupoBaTh MOHATUSAMHU: TOUKA, PAMAs], IIIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU M CIEIACTBUS U3 HUX NPU PEIICHUU
r€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATHAMU: NMAPAIETBHOCTh U MEPIEHIUKYIISIPHOCTD MPSAMBIX
Y TTIOCKOCTEH.

KnaccupunupoBaTe B3aUMHOE pAaCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUSAMH: JABYTPaHHBIA Yroj, T'paHU ABYTPAHHOTO Yria,
pedpo ABYTPaHHOTO yria; JUHEHHBIM yrojl JBYIPAHHOIO yIJa; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBarh MOHATUSMH: MHOTIOTPaHHHUK, BBINYKJIBIA W HEBBITYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHUKOB (NMHpaMuIa; NpU3Ma,
MPSAMOYTOJIBHBIN Napajljiesienunesn, Kyo).

KnaccupunupoBaTe ~ MHOTOTpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJiA
KJacCUPUKauy (BBITYKJIbIE W HEBBINYKJIblE MHOTOTPAHHUKHU; IpPaBHIIbHbIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeIUIeabl).

OnepupoBaTh MOHATUAMHU: CEKYIIAsl NIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YS METOJ CJIEIOB.

Crpouth ceueHHUs MHOTOIPAHHMKOB METOJOM  CJIEOB,  BBINIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKAEHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3laM WiH
aNropuT™MaM, MPHUMEHSS W3BECTHbIE AHAUTUYECKUE METOAbl MpPU PELICHUU
CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOpPSAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKIEHUE FEOMETPUUYECKUX BEJIIMYMH 1O 00pasiam uiu
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIMTHYECKHME METOJAbl IPHU PELICHUN
CTaHAAPTHBIX MAaTEMaTHYECKMX 33Ja4 HA BBIYMCICHHE YIVIOB  MEXIY
CKPEUIMBAIOIIUMHUCS TPSIMBIMH, MEXIy HOpPsIMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSMM, IBYT'PAHHBIX YTJIOB.



Boruucisate 00bEMBI U TIJIOWIAAM MOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma,
nupamMuaa) ¢ TOpuMeHeHHueM GOpMysl; BBIUUCIATH COOTHOIICHHUS  MEXIY
TUIOUIA/IIMU MTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

OnepupoBarh NOHATHSAMHU: CHUMMETPUS B IPOCTPAHCTBE;, LIEHTP, OCh H
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (UTYPBHI.

W3Bnekarb, mnpeoOpa3oBbIBATH W HMHTEPIPETHPOBATH HMHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pPHUCYHKaXx.

[IpumensTs TeomeTpuueckue (HaKThl i PEHICHHS CTePEOMETPUUECKHUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO AroB PELICHUs], €CIU YCIOBUS TPUMEHEHUS
3a/laHbl B IBHOM (hopme.

[IpuMeHATh  MpOCTEMIIHE IPOTPAaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAI[MOHHbIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUYECKHX 3a]1ay.

[IpuBoANTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HH, PaCIIO3HABATH ITPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOTYyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAIbHBIC
CUTyallUM W TPUMEHSATh HU3YYCHHbIE NOHATHS B MPOLECCE IOUCKA PEHICHUS
MaTeMaTUYeCKH CPOPMYIUPOBAHHOM MPOOJEMBI, MOJEIHPOBATH pEalbHbIC
CUTyallUM Ha S3bIKE T[E€OMETPHH, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmapara ajreopsl; pemarb
IPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKUX BEIUYHNH.

11 KJIACC

OnepupoBaTh TOHIATHAMH: MHJIWHIPHYECKAs IMOBEPXHOCTh, OOpa3yroOIIHe
MAJTUHAPUYECKOH  TOBEPXHOCTH;  IWJIMHAP;,  KOHUYECKas  IOBEPXHOCTD,
oOpa3ytolre KOHHYECKOH MOBEPXHOCTH, KOHYC; cpepruueckasi TOBEpXHOCTb.

Pacnio3naBats Tena BpamieHus (HUIUHAP, KOHYC, cdhepa u map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacnoiokeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATHSMH: IIIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBHICOTA
CEerMeHTa; IIapOBOM CIJIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Bouucnare  0o0bEMBI M IUIOHIAAM  TOBEPXHOCTEH Tel  BpalleHus,
TCOMETPUUICCKUX TEII C TPUMEHEHUEM (HOPMYII.

OnepupoBarh TMOHATUSAMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy H
OMHCaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS.

BbuucnaTs COOTHOLIEHUSI MEXKIY IUIOMIAISIMU MOBEPXHOCTEH U 00BEMaMHU
MOA0OHBIX TEII.



N300paxaTh u3ydaeMble (QUIypbl OT PYKM U C IMPUMEHEHHEM IPOCTHIX
YEpTEKHBIX NHCTPYMEHTOB.

BBINONHATH (BBIHOCHBIE) IUTOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
duryp: BuI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHSI TEJ BPALCHHS.

W3Bnekatb, MHTEPHPETUPOBATH U MPeoOpa3oBBIBATH HMH(POPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTekax U
PHUCYHKaXx.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE  JEHCTBHSL  CHOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB W
YMHOXEHHS BEKTOpPA Ha YUCIIO0, O0BSICHATh, KAKUMH CBOMCTBAMHU OHHU 00J1a/1atoT.

IIpuMeHATh IpaBUIIO NapAJUICICIUIIEAA.

OneprpoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIY
BEKTOPAMH, CKAISIPHOE IPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

HaxoauTe cymmMy BEKTOPOB M IMTPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE IIPOU3BEIAECHUE, pACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh IIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPANHAT.

[IpumensTb reomeTpuueckue (HakTbl Ui PELICHUsS] CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3a/1aHBI B IBHOU (popMme.

Pemars mpocreiimme reoMeTpudecKue 3aa4d HA NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlarep 3amaum Ha JOKAa3aTENbCTBO MATEMAaTHYECKMX OTHOIICHUH U
HaXO0KJIEHUE T€OMETPUUYECKUX BEIMUYUH MO 00pas3liaM Wid aJropuT™MaM, MpUMEHsIs
MU3BECTHBIC METO/bI IPU PELIEHUH CTAHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpruMeHsATh MpOCTEWIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBoauTh HpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IIPUPOAE H
YKWU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3HPOBATH PEAIbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLIECCE IOUCKA PEMICHUS
MaTeMaTU4YeCKu CHOpPMYJIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBAThH pPEalIbHbIE
CUTyallUd Ha S3bIKE T'E€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJACIH C
MCIIOJIb30BaHNEM T€OMETPUUYECKUX MOHATUI U TeOpeM, anmapara ajireopsl; penarb
NPAaKTUYECKUE 3a1a4H, CBA3AaHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEJTNYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Kourpoabhblie | IlpakTnueckue
n/n MPOrpamMMbl Bcero o0pa3oBartejibHbIE
padoTbI padoTbI
pecypchbl
1 BBencHue B cTepeoMETPHIO 10 https://ege.sdamgia.ru/
5 IIpsiMbIE U TNIOCKOCTH B HpOCTpaHCTBe.V 12 1 https://ege.sdamgia.ru/
[TapanmiensHOCTh NPSMBIX U IIIOCKOCTEN
I1 .
3 epHeHﬂmfyMpHOCTb HpAMBX H 12 https://ege.sdamgia.ru/
IJIOCKOCTEH
4 VTIIbl MEKY MPSIMBIMU U TUIOCKOCTSMH 10 1 https://ege.sdamgia.ru/
5 MHororpaHHHKH 11 1 https://ege.sdamgia.ru/
6 OO0BEMBI MHOTOTPaHHUKOB 1 https://ege.sdamgia.ru/
7 [ToBTOpEHUE: CCYCHUS, PACCTOSIHUS U YTJIbI 1 https://ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB T10 [TPOTPAMME 68 ) 0




11 KJIACC

KosnnuyectBo yacoB DJIeKTPOHHBIE
HaumenoBanue pa3iesioB 1 TeM uu@poBbIe
Ne n/m P KoHTpobHbI IIpakTnyeckue (cpp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
e padoThbI padoTbI
pecypchbl
1 Tena BpateHus 12 https://ege.sdamgia.ru/
2 O0BEMBI TEI 5 https://ege.sdamgia.ru/
3 BekTopbl ¥ KOOpAMHATHI B IIPOCTPAHCTBE 10 https://ege.sdamgia.ru/
I1 .
4 OBTOPCHHE, 0606merfe’ 7 1 https://ege.sdamgia.ru/
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 3 0







METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLLECCA
OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JIJI51 YYEHUKA

» Marematuka. ['eomerpusi, 10,11 xnace/ Mepsnsk A.I'., Homuposckuit [I.A., [Tononckuii B.b.,
Axup M.C.; nox penakuueii [Togonbckoro B.E., O0miecTBo ¢ orpaHU4eHHON
otBeTcTBeHHOCTHIO M3narennckuii neHTp « BEHTAHA-T'PA®»; Akiimoneprnoe o01iecTBo
«3narennbctBO «IIpocBerienue»

METOANYECKHUE MATEPHUAJIBI AJIS1 YUUTEJIA

MaremaTuka: anredpa v Hadyajga MaTeMaTHYeCKOTo aHanusa, reomerpus. ['eomerpus. 10,11
kiacc. ba3oBelii ypoBeHb. YuebHoe mocodue. Mep3msik A.I'., Homuposckuii J[.A., ITomoHckmid
B.b

A DPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://ege.sdamgia.ru/
* http://window.edu.ru/ DnekTponnas OnOIHOTEKA YUCOHUKOB M METOTUYCCKHUX
MaTepuajoB
* http://www.math.ru Marepuassl o MmaremaTrke B EMuHON KOJUIEKITUM
U(POBBIX 00pPa30BATEIBHBIX PECYPCOB
* http://www.bymath.ne t 'azera «Maremaruka» M3narensckoro qoma «IlepBoe ceHTIOps»
* http://www.uztest.ru 3agauu 1o reoMeTpun: HHPOPMAILIMOHHO-TIOMCKOBAs
cucTeMa
* http://www.problems.ru KomnbroTepHas MaTeMaTHKa B IIKOJIE
* http://school.msu.ru Maremaruka. llIkona. Byaymee. Caidt yuurens
marematuku A.B. [lleBkuna
* http://www.etudes.ru Maremarudeckoe 0Opa3oBaHUE: MPOILIOE H HACTOSIIEE.
WHTepHeTONnOIMOTEKa 10 METOAUKE TPETOIaBaHusT MaTEMATHKH
* http://www.exponenta.ru ITopraix Allmath.ru — Bcst maTemaTika B 0JHOM
MecTe
* http://www.allmath.ru TTpukagHas MaTeMaTHKa: CIIPABOYHUK MATEMAaTHIECKHUX
bopmy1, MpUMEPHI U 3a]1a49H C PEIICHUIMH
* http://math.rusolymp.ru 3agaunuk /151 MOATOTOBKH K OJMMITHAAM 110
MaTeMaTHKe
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