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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yuebHOTO Kypca «I'eomeTpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHoBe DenepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPEOOBaHHI, TPEIBABIAEMBIX K
MaTEeMaTUYeCKOMYy O0Opa30BaHUIO, M TPaJAUIMA POCCUMCKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecClieYuBaeT OBJIAICHUE KIFOYEBBIMU KOMIIETEHITUSIMU,
COCTABJISIIONIMMHU OCHOBY JJIi CaMOPA3BUTHUSI U HEMPEPHIBHOIO 00pa3oBaHMs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M IIO3HABATEILHOTO pPa3BUTHUS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocth y4eOHOTO Kypca TE€OMETPHH Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsI OOYCJIOBJIEHA NPAKTHYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHATIBHOM MaTeMaTHYeCKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX YUEOHBIX AUCHUIUINH. PazButre y o0yJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKACHUH T'€OMETPHUECKUX
abcTpakiuii, COOTHOUIEHHM pEaJbHOIO0 M HJIE€aJIbHOIO, XapaKTepe OTPaKEeHUs
MaTeMaTUYECKON HayKO! SIBJIEHUI U POIIECCOB PEaIbHOIO0 MUPA, MECTE T€OMETPUU
B CUCTEME HayK U pOJId MaTEMaTHYECKOTO MOJICIIMPOBAHMs B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUallluXCsl, a
TaK)K€ KayeCTB MBIIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBnsieTCs OAHUM W3 0A30BBIX MPEAMETOB Ha YPOBHE CpPEIHETO
oOmero oOpa3oBaHUs, Tak Kak OOECrneyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormueckoe MbInuieHHe, (GopMupyeMoe TpH H3YyYEeHUH OO0Yy4YarOUTUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKU JTOTHUECKHUX YTBEPKICHUIN
B XOJI€ pEIIEHUS TCOMETPUYECKHX 3aJad, YMEHHE BBIABUTAaTh M OMPOBEPTaTh
THIOTE3bI HETIOCPEICTBEHHO HCIMOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHne opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITEeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJIbHOTO ObITHs, (opma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCIOBHUE YCIEUIHOTO TMMO3HAaHUS W aKTUBHOTO
npeoOpazoBaHusi  JAEUCTBUTEIBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUIBI yUeOHOU U TPYAOBOH NESATEIBHOCTH, SIBIISCTCS
OJHUM €3 TPO(PECCHOHATHLHO BAXKHBIX KadecTB, IMOITOMY aKTyajbHa 3aaada
(GopMupoBaHHUd y  OOYYarOIIMXCS  MPOCTPAHCTBEHHOI'O  MBILUIEHHUS KAk
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS]T — CYIIECTBEHHONO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HaIPaBJICHUSM.

Ilenp ocBoeHust mporpamMmel ydeOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE O0OyueHHss — o00Ieo0pa3oBaTeibHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS



CUCTEMAaTUYECKUX TEOMETPHUYECKHX 3HAaHUH ¢  JOEUCTBUHM, cCHenuUIHbIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MNPOAODKEHHS  O00pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IporpaMma 1o reomerpun Ha 0a30BOM YpOBHE IIpelHA3HayeHa ISl
oOyJaroluxcs CPpeIHEN LIKOJIbI, HE UCIBITHIBABLUINX 3HAYUTENIBHBIX 3aTpPyIHEHUI
Ha ypOBHE OCHOBHOIO 001ero oopasoBanusa. Takum oOpa3om, oOydaromuecss Ha
0a30BOM YpOBHE JJOJKHBI OCBOUTH O0IIIME MAaTEMaTUUECKUE YMEHNUS, CBA3aHHBIE CO
CHelM(PUKON reOMETPUU U HEOOXOAUMBIE I )KU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3T0ro, oH1 UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO OOJIee IIyOOKO, €CIIU
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPHYECKHX 3HAHUAX B
poecCUOHANTEHOM eI TEIEHOCTH.

JlocTH)K€HHE LEeIu OCBOEHHS NPOrpaMMbl OOECIEUYHMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3ajay. [lpuopuTeTHhIMM 3aJayaMu  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opMupoBaHuE TMpEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU
KyJBbTYPBI U OCO3HAaHHE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

e (opmupoBaHHUE NPEICTABICHNU O MHOTOIPAaHHUKAX U TEJaX BPALICHUS KaK
O Ba)XHEWIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIIIOLIMX ONMCHIBATH U U3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHME YMEHHs paclo3HaBaThb Ha YepTekKax, MOJEIIX U B
peaIbHOM MHPE MHOTOIPAHHMKH U TeJla BPALCHUS;

e OBJIQJICHUE METOJaMU PEUICHUS 3aJlay Ha MOCTPOEHUS Ha M300PAKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME YMEHHS OINEPUPOBATH OCHOBHBIMH TOHATHUSIMH O
MHOTOTPAaHHHUKAX UM TeJaX BPAILLECHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAQJICHUE  QJITOPUTMAMHM  pEUIEHUS  OCHOBHBIX  THUIOB  3ajady;
(bopMHpoBaHUE YMEHUS MPOBOJUTH HECJOKHBIE JOKa3aTeJIbHbIE PACCYKICHUS B
XO0JI€ PEIICHHs CTEPEOMETPUUECKHX 3a/1a4 U 337]a4 C IPAKTUYECKUM COJEPKaHUEM;

e pa3BUTUE  HHTEUIEKTyaJIbHBIX M TBOPYECKUX  CHOCOOHOCTEH
oOyvaroluxcs, I03HABAaTEIbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBILUICHHUS;

e (opmupoBanue (GyHKIIMOHATBHOM IPaMOTHOCTH, pEeeBaHTHOM
r€OMETPUU: YMEHUE PACHNO3HABATHh MPOSIBJICHUS TI'E€OMETPUYECKHX IOHATHUH,
O0OBEKTOB U 3aKOHOMEPHOCTEH B pEaJIbHBIX )KU3HEHHBIX CUTYAIUSIX U IPU U3YYCHUH
JIPYTUX YYEOHBIX NPEIMETOB, MPOSIBICHUS 3aBHUCHUMOCTEM M 3aKOHOMEPHOCTEH,
bopMyIMpoBaTh UX Ha S3bIKE TE€OMETPUM M CO3/1aBaTh T'€OMETPUUYECKUE MOJIEIH,
IPUMEHSATh OCBOCHHBIM T€OMETPUYECKUU amnmapaTr s pelIeHHUs MPaKTHKO-
OPUMEHTHUPOBAHHBIX 3a/Ja4, WHTEPIPETUPOBATH M OLICHUBATh IOJYYEHHBIE
pe3ynbTaThl.

OTnMYUTENHEHON OCOOEHHOCTHIO MPOrpPaMMbl SIBJISIETCSI BKIIIOUEHHE B KYypC
CTEpPEOMETPHUH B Hayaje ero U3y4yeHus 3a/1a4, peliaeMbIX Ha ypOBHE HHTYUTHUBHOTO
MO3HAHMS, U OMpENeIEHHBIM 00pa30M OpraHMW30BaHHAs paboTa Haa HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO U TMPOCTPAHCTBEHHOTO MBIILICHUS,
CTUMYJIMUPYET MPOTEKAHNE NHTYUTUBHBIX [TPOLIECCOB, MOTUBUPYET K JAJIbHEUILIEMY
U3YUYEHUIO ITPEMETA.

[Ipenmnourenue oTAAETCA HATISAAHO-KOHCTPYKTUBHOMY METOTy 00Y4EHHUSI, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-



IIPAKTUYECKON JEATENIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUU Yy
YUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOJUTCS 3a CUET PELICHUS 3a7a4 Ha CO3/1aHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpa3a MPOBOJUTCA C OMNOPOM HA HArJAIHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBHUSAX OTBJICUEHUS! OT HATJIAITHOCTH, MBICJICHHOTO
M3MEHEHHUS €r0 UCXOJAHOTO CONEPKAHMUS.

OcHOBHBIE coJiepKaTenbHble TUHUU Kypca «I'eomerpun» B 10—11 kimaccax:
«MHororpanHukn», «IIpsiMble U MIJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHI
pacnpenesnseTcs He TOJIbKO 10 COAEPKATEIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YPOBHE CpeHEero oOIIero o0pa3oBaHus.

Conepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHUs paboueil TporpaMMmbl, pacHpeAci€HHBIM MO ToJaM OO0ydYeHWUS,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUYECKHUMHU
MOHATUSMHU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCIIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAaHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEJCTABICHUN O0Yy4aroUIuXcs, paclupss M
yriayousist €€, o0pa3ysi IpOYHblE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3ydenue reometpun orBoautcs 2 4aca B Heaento B 10 knacce — 68yacos
u 1 gac B Heemo B 11 kimacce- 33yaca , Bcero 3a Ba rojia ooyuenus - 101 yueOHbIX
yaca.



COLEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS  CTepeOMeTpuH. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHoe pacnosioxkeHne NpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECH,
napajulelibHble M CKpeuuBaronmecs mnpsambie. [lapannenbHOCTh MNpPAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MApPAJUIENbHBIE TMpPsAMbIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIENBHOCTh MPSMOW U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MTapaJuIeIbHBIE IIJIOCKOCTH; CBOWCTBA MAPAIIIEIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTHU: TETPadIp,
KyO, MmapasuiesienuIe]; HOCTPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTH IPSMOM U IUNIOCKOCTH: NIEPIIEHANKYJIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W IEPIECHIUKYISPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOH
IIEPIIECHIUKYJIAPHON IUIOCKOCTHU. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKAY NPSIMON U
IUIOCKOCTBIO;  JBYIPAaHHBIM  Yroj, JIMHEWHBIM yrojg JBYIPAaHHOIO  yIJId.
IleprieHIUKYJISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHIuKynsipHOCTb
IJIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JBYX ILUIOCKOCTEW. Teopema o TpEx
MEPIIEHAUKYJISIPax.

MHOrorpaHHUKHU

[ToHATHE MHOTOTpaHHNKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAHHHUKA, BBITYKJIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: n-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBL; MpsAMas U HAKIOHHAs MPU3MbL; OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. l[lupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBAHHE MUPAMU/JIbI; OOKOBAs U TIOJIHAS TOBEPXHOCTh MUPAMMU/IbI; TPABUIIHHAS U
yced€HHass nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBunbHbIE
MHOTOTPaHHHUKHU: TMOHSATHE NMPABWIBHOIO MHOTOTPAHHHMKA; IPAaBWIbHAS IPU3Ma U
NpaBWIbHAs THpPaMUJia;, MNpaBUJIbHAs TPEYroJibHAas NUpaMHlia U MPABUIBHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus: MpU3Mbl U MUPAMHUIBIL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCHTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTU. DJIEMEHTHI CHMMETPUU B MUPAMUIAX, TAPATIIETENUIIEIAX, IPABUIIBHBIX
MHOTOTPaHHHKAX.

Bbluucienue 537€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JauaroHaiad, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH MPSAMOU MPU3MBI,
IJI0IAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsMO ipu3Msl. [Tnoimaas
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH MPABWIBHOW MHUPAMUJBI, TEOpeMa O
wionaau yceu€unoil nupamuibl. [lonsatue 06 o0béme. OObEM nupamMuabl, MPU3MBIL.

[TogoOubie Tema B mpoctpaHcTBEe. COOTHOMICHUS MEXKIY IUIONIAISIMH
NOBEpXHOCTEH, 00bEMaMuU MOTOOHBIX TEJI.



11 KIIACC

Tesa Bpamenus

[Hunuaapuyeckas TTOBEPXHOCTB, oOpazyronue HWIMHAPUYECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKON TMOBEPXHOCTHU. LlUmuHIOp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias M OCb; IUIOMAJb OOKOBOM W TOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yroliue KOHUUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCTU. KOoHyC: oOCHOBaHUE U BEpIlIMHA, 00pa3yrolas
1 OCb; TIJIOIIA I OOKOBOM 1 MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: 1HeHTp, paauyc, ITUaMeTp; IJIOMIaJb MOBEPXHOCTU C(hEpPHI.
B3auMHoe pacrnionoxenue chepbl U IUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
I01aab Chephl.

N3o0pakeHue Ten BpallleHus Ha TJI0CKOCTU. Pa3BEépTka uiInMHapa U KOHyca.

KomOuHnanuu Ten BpalleHUss W = MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMUCAHHBIA OKOJIO cdephl; cdepa, BOHMCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAIlCHUS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00BEME
IPSIMOYTOJILHOTO Tapajuienenunena u ciaeActBuss u3 He€. OO0bEM UMIMHApA,
koHyca. O0BEM 11apa u 1miomab chepsl.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHOLICHUS MEXKIY IUIOIIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus umiuHApa (MapajuieIbHO W TEPHEHAUKYISIPHO OCH), CEUYCHHUS
KOHYyca (TmapajijieIbHOE OCHOBAHUIO M TPOXOIAIIEE YEPE3 BEPILIUHY ), CEUCHHUS 111apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miiockocTy U B mpocTpancTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCio. PasznoxkeHue BeKkTopa 1o TpéM HEKOMILJIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. PemeHwe 3agay, CBSI3aHHBIX €
NIPUMEHEHUEM TIpaBWJl JACUCTBHM € BekTropamu. lIpsMoyroneHas cucrema
KoopauHat B npoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay Bekropamu. CKalipHOE TMPOU3BEIICHHE BEKTOPOB.
Brruncnenne yrioB Mex1y NPsIMBIMHA M TIOCKOCTAMHU. KoOpIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



ININIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3ynbTaThl OCBOCHHSI MPOTPAMMBI Y4EOHOTO TIpeaMeTa
«Marematukay XapakTepu3yloTCs:

I'paxknanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO T'PAXKAAHCKOM MO3UIIUN 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCUHCKOrOo OOIIecTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpaxIaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICUCTBOBATh C COLMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HUX
GYHKIUSIMA ¥ HA3HAYCHUEM.

IlaTpuoTHYeckoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW WIEHTUUHOCTHU, YBAKCHHUS
K TIPOIIUIOMY ¥ HACTOSIIIEMY POCCHUCKONW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIICHUEM
K JOCTHKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTHYECKOU
IIIKOJTBI, K HCIIOJB30BAHHUIO JTHUX JOCTIDKCHHH B JPYIMX HAyKaxX, TEXHOJOTHSX,
chepax YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHUEM JTYXOBHBIX [IEHHOCTEM POCCHIICKOTO HapoJa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OATUYECKOrO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JACSTEIBHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTHYeCKOe BOCIUTAHUE:

ACTETUYCCKUM OTHOIIEHWEM K MHPY, BKIIOYas 3CTETHKY MaTeMaTHYCCKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEILICHUI, PACCYKICHUI; BOCOPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acTIeKTaM Pa3InIHBIX BUOB UCKYCCTBA.

duznvecKoe BOCIUTAHUE:

c(hOPMHPOBAHHOCTHIO YMEHHUS TPUMEHSITh MAaTeMAaTHYECKHEe 3HAHHUS B
MHTEpecax 3J0pOBOro u 0€30macHOro odpasa *U3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC INMHUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATHH U
OTJIbIXa, peryJisipHas Pu3nyeckasi aKTHBHOCTD); (PU3UUIECKOTO COBEPIIICHCTBOBAHUS,
MIPY 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHON JIEATETEHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHWEM IIEHHOCTH TPYIOIIO0MS; HHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  NESITEIbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KW3HEHHBIC IIaHBI,
TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH >XU3HH,; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKO0JIOTrNYEeCKOe BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpelpl, OCO3HaHHEeM TJ00aJbHOIO  XapakTepa HSKOJOTHYECKHX Mpoliem;
OpHEHTalMell Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWH Ui pelIeHUs 3a1ad B



00J1aCTH OKPYIKAIOIICH CpeIbl, IIIAaHUPOBAHUS MTOCTYIIKOB U OIIEHKU UX BO3MOKHBIX
MOCIICICTBUU [T OKPYIKAIOILIEH CPEBI.

I{leHHOCTH HAYYHOTO MO3HAHUA:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSl HAayKM W  OOIIECTBEHHOM MPaKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YelIOBEUYEeCKOW MesITeIbHOCTH, HTaroB e&
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHUS LUBWIM3ALHH; OBJIAJACHUEM S3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISAITh IMPOEKTHYKD U HUCCIEHOBATEIBCKYIO JAESATEIbHOCTD
VH/IMBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIC PEe3yIbTaThl OCBOCHHS TPOTPaMMBl yUeOHOTO IpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusmMu, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  VYuueepcanvnvie = nosmasamenwvhwvle  Oelicmeus, — obecneyusaom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8 00VUaAOWUXCS (0C80EHUE
Memoo08  NO3HAHUSL  OKpYyCcaowe2o  Mupda,  NpuMeHeHue  JOSUYECKUXx,
uccie008amenbCKux onepayuil, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue AecTBMU:

e BBISBJIITH U XapaKTEPU30BaATh CYIIECTBEHHbIC MPU3HAKA MATEMATHUECKUX
OOBEKTOB, TIOHATHI, OTHOIIEHUH MEXIy MOHATUSAMU;, (OPMYIUPOBATH
OTIpEJICIICHHS MMOHSATUI; YCTAHABIMBAThH CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaium,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYIHPOBATH U MPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

e BBIBISITh  MaTeMaTHUYECKWE  3aKOHOMEPHOCTH,  B3aMMOCBSI3H W
npoTUBOpeYrs B (paKTax, MAaHHBIX, HAOTIOACHUSAX W YTBEP)KICHUAX; TpeaiaraTh
KPUTEPHUH JIJIs BBISBIICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPCUHIA;

e Jle7IaTh BBIBOJBI C HCIIOJIb30BAHHMEM 3aKOHOB JIOTHKHU, JACAYKTHUBHBIX WU
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

e TPOBOJAWTH CaMOCTOATENILHO  JI0Ka3aTeIhCTBA  MaTeMaTHYECKUX
YTBEPXKJICHUM (MpsMbIe W OT TIPOTUBHOTO), BBICTpaMBaTh APTYMEHTAIIHIO,
MPUBOUTH TPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U
BBIBOJIBL;

e BBIOMpaTh croco0® pemreHus ydeOHOUW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HanbOoJIee MOAXOIAUIUN C YUETOM CaAMOCTOSATEIIBHO
BBIJICIICHHBIX KPUTEPHUCB).

ba3oBble uccienoBarebCKue 1eiCTBUA:

e HCIOJb30BATh BOMPOCHI KAaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh  BOMPOCH,  (QPUKCHUPYIOIIME  MPOTHUBOpEUYUE,  MpodIIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, APIYMEHTHPOBATH
CBOIO TTO3UIIUI0, MHCHHE,

e TMPOBOJAWTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
WCCJICIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,



SIBJICHUS, TPOIIECCa, BBISBICHUIO 3aBUCMMOCTEH MEXAY OOBEKTaMH, SIBJICHHUSIMH,
IPOLIECCAMH;

e CaMOCTOSITEIBHO (POPMYIHPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MpPOLIECCa, & TAKXKE BHIABUTATDH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

e BBIABIIATH JeUIUTHI HUHPOPMALIUU, TAHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U ISl pEUICHUS 33/1a4H;

e BBIOMpaTh HWHPOPMANMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHaAJIM3UpPOBaTh, CHUCTEMATHU3UPOBATh W  HUHTEPIPETUPOBATh  HUH(POPMAILIHIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

e CTPYKTYypHUPOBaTh HH(POPMALIUIO, IPEACTABIATH €€ B Pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

e OIICHUBATH HaJIEXKHOCTh uHdopmauu 1o CaMOCTOATEIIBHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

2) VHuusepcanvbhvle KOMMYyHUKamueHwvle Oelicmeus, o0becneuusarom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

OO0menne:

e BOCIPUHUMATH U (POPMYITUPOBATH CYXK/ICHUS B COOTBETCTBUU C YCIOBUSMU
U LeIIMH OOILIEHUs; SICHO, TOYHO, FPAMOTHO BBIpaXXaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO XOJy PELICHUS 3aJayH,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

e B X0ji€ 00CYXAEHUS 3a7aBaTh BOIPOCHI 10 CYLIECTBY 00CYK/1a€MOM TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALIEJEHHbIE HA TOUCK
pELICHUs; COMOCTABIATh CBOM CYXKJEHUA C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIMuMe€ W CXOACTBO MO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

e MPEACTABIATH  PE3YyJbTAaThl  PEIICHUS  3aJaud,  HKCIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTa; CaMOCTOSATEIHHO BHIOMpaTh (QoOpMaT BBICTYIUICHHUS C
y4€TOM 3a/1a4 MPe3eHTALUN U 0COOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

e MOHMMATh W  HCIOJB30BaTh  NPEUMYIIECTBA  KOMAHJHOH M
WHIUBUAYAJbHOW pabOThl MpU PEIICHUH YYEOHBIX 3ajay; MPUHUMATH Ieib
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPTraHMU3ALMI0 COBMECTHOM paboThI,
pacnpenenartb BUIbI pabdoT, AOroBapUBaThCs, OOCYXKIaTh MPOLIECC U PE3yJbTar
paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

e Yy4acTBOBATh B IPYMNIOBHIX (popmax padboThl (00CykaeHMs, 0OMEH MHEHHUI,
«MO3TOBBIE LITYPMbI» U UHBIE); BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU WICHAMH KOMAaH]Ibl; OLICHUBATh KAYECTBO CBOETO BKJIaAa
B 0OmUiA TPOAYKT TO KpUTEPHUsIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJECHUCTBUA.

3) Vuuseepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:



e COCTAaBJIATH IUIaH, AITOPUTM PEILIECHUS 33a4H, BHIOMPATh CIOCO0 pelieHHs
C y4€TOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ YYETOM HOBOW MH(pOpMaIUK.

CaMOKOHTPOJIBb:

e BIAJECTh HAaBBIKAMU I[IO3HABATEIBbHON pe(dieKkcuu Kak OCO3HaHMS
COBEpIIAEMBIX JIEHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIIAJCTh
criocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca W pe3ysbTara pelIeHMs
MaTeMaTHYECKOH 3aauu;

e MpPENBUJIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTh IPU PELICHUU
3aJ]a4M, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAUJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEM;

e OIICHMBATh COOTBETCTBUE pe3yJbTaTa LEIHM M YCIOBUSAM, OOBICHSTH
INPUYHHBI TOCTUKEHUS WIH HEJOCTUKEHUS PE3YJIbTATOB AESATENbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

10 KVIACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPSIMAsi, IIIOCKOCTb.

IIpuMEHATh aKCHOMBI CTEPEOMETPHM U CIIEJICTBHUS W3 HHUX NPU PELICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUAMU: NAPAIIIETBHOCTD U IEPIIEHANKYJIIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTe B3aMMHOE pacloOJOXKEHHE MPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUSIMHU: JBYTPAHHBINA Yyroy, rpaHd JIBYIPAHHOTO YIJa,
pedpo ABYrpaHHOrO yria; JMHEHHBIA yroj ABYTPaHHOTO yrja; rpajlycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKIIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (MHUpaMHIa; MPU3MA,
NPSIMOYTOJIbHBIN MapaJijiesienune, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHMKH,  BBIOMpasl ~ OCHOBaHHMS  JJIs
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIbIE MHOTOIPAHHUKH; TPABUIIbHbBIE
MHOTOIPAHHHKH; IPSIMBbIE U HAKJIIOHHBIE MPU3MBI, NapaJUICICIUIEbI).

OnepupoBath NOHATUAMHU: CEKYILAs INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONB3Ys METO/I CIIE/I0B.

CrpouTh ceu€HHd MHOTOIPAHHUKOB METOJIOM  CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uUryp: BuA
CBEpXY, COOKY, CHHUBY.

Pematpb 3a1aun Ha HaX0XKJIEHUE T€OMETPUUECKUX BEJIMUYUH 10 00pa3nam Uiu
aITOpUTMaM, TPUMEHSS HM3BECTHBIE AHAJIUTHUUECKUE METOJbl MpPU PELICHUU
CTaHJIAPTHBIX MATEMaTHYECKHUX 3aJ1a4 HA BBIYMCIECHUE PACCTOSIHUA MEXAY ABYMSI
TOYKAMHM, OT TOYKM JO TMpPsAMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIUMUCS IPSIMBIMU.



PemaTe 3amaun Ha HAX0XKICHUE TEOMETPUUECKHUX BEJIMYHH 110 00pa3iaM Uiu
QITOPUTMAM, TIPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOAbl TPU PEIICHUH
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7ad Ha  BBIYHCICHHE YIJIOB  MEXKIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMH, MEXKIy TMPSIMOW M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Beraucisats 00bEMBI M TUIOMIAAM MTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,
upamMuaa) ¢ IpEMEHEHUEM (POPMYJT; BBIYHUCIIATH COOTHOMICHUS MEXK Ty TIOMIAIIMU
MTOBEPXHOCTEH, 00BEMaMU MTOT00OHBIX MHOTOT'PAaHHHUKOB.

OnepupoBaTh MOHATHSAMU: CHMMETPHUS B TPOCTPAHCTBE; IICHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekats, mpeoOpa3oBBIBAaTh W HHTEPIPETUPOBATH HH(MOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumeHATh TeoMeTpudeckrue (GakThl IJIs PEHICHUS CTEPEOMETPHUICCKUX
3a/1a4, MPEATOIararouX HECKOIBKO MAaroB PEIICHUs], €CITH YCIOBUS TPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpumeHsATr mpocTelIline NPOrpaMMHBIC CpPEJICTBA H  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBI TP PEIICHUH CTEPECOMETPHUUECKUX 3a/1aY.

[IpuBOIUTH MpUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
JKW3HH, PAaCIIO3HABATh MIPOSBJICHUE 3aKOHOB T'€OMETPHUU B UCKYCCTBE.

[IpuMeHATh MOJyYeHHBIC 3HAHWSA Ha TMPaKTUKE: aHAJIW3UPOBATh pealibHbIC
CUTyallil W TPUMCHSATh H3yYCHHBIE TIOHATHS B TMPOIECCE IMOMCKA PEIICHHS
MaTeMaTH4eCKhn CPOPMYIHPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATbHBIE
CUTyalli Ha S3bIKE TEOMETPHUM, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TIOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPaKTUYECKUE 3a/1aUH, CBSI3aHHBIC C HAXOXKICHUEM I€OMETPUUICCKUX BEITUIHH.

11 KUIACC

OnepupoBaTh TOHATHSAMH: NUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
TAJIMHAPUYECKON TOBEPXHOCTH; IIWJIMHIP; KOHUYECKAsI TOBEPXHOCTH, 00PA3yIOIIHE
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MMOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrookeHne chepbl U MIOCKOCTH.

OnepupoBath NOHITHIMU: MAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTa; IIIapOBOW CIJIOM, OCHOBAHUE IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boluucnsate 00bEMBI W TUIOIAAM TOBEPXHOCTEH Tel  BpallleHHS,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHSIMH: MHOTOTPAHHHWK, BIIMCaHHBIH B cdepy u
OMMCAHHBIN OKOJIO cepbl; cepa, BIucaHHasi B MHOTOTPAHHUK WIIH TEJIO BpaIleHUSI.

BbIYUCHATE COOTHOLIEHUSI MEXKY TUIOLIAIASMU MMOBEPXHOCTEH U 00bEMaMHU
MOJOOHBIX TEII.

N3o00pakath m3ydaemMble (QUTYpHl OT PYKH W C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.



BoInonHATh (BBIHOCHBIE) IIIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 00 BEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAILICHHUS.

W3Bnekatb, MHTEPHPETUPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath NMOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE JEUCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB W
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBIICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

IIpuMeHATH paBUIIO MapajuIeICIUIIEA.

OnepupoBaTh NOHATUAMU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBL.

HaxoauTe cymMmMy BEKTOPOB U NMPOU3BEAEHUE BEKTOPA HA YNCIIO, YTOJI MEKY
BEKTOpAMH, CKaJsIpHOE IMPOMU3BEIACHUE, pACKIAAbIBAaTh BEKTOP MO JABYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPABHEHUEM B JE€KaPTOBOW CHCTEME KOOPAMHAT.

[IpumensTh TeomMeTpuyeckue (akThl ISl PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO 1IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pewars mpocreime reoMeTpu4ecKue 3a1adyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemrare 3amaum Ha [0Ka3aTeNbCTBO MATEMATHYECKUX OTHOLICHUW U
HAXOXKJEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WK alTOPUTMaM, PUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IpruMeHsaTh mpocCTEWIIHE NPOTPaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoaNTH mpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE M
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHUS HA INPAKTHKE: aHAJIM3HPOBATH pPEajbHBIC
CUTyallud W IPUMEHATb W3Yy4YECHHBIC IOHATUSA B IIPOLECCE IIOMCKA PELICHHUs
MaTeMaTHYeCKd C(HOPMYIUPOBAHHON TMPOOJEMBbI, MOJEIUPOBATh peaabHbIE
CUTyallul Ha S3bIKE T'€OMETPUHM, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJIMUHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
HaunmMeHnoBanme KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (PpOBbIe) 00pa3oBaTeIbHbIE
pa3aeiioB U TeM Konrpoabnbsie IIpakruyeckue
n/n Bcero pecypcbl
NPOrpamMMmbl padoThI padoThI
B
1 BEACHHE B 10 https://resh.edu.ru/subject/lesson/4756/conspect/203541/
CTEPEOMETPHIO
[IpsiMBbIE ¥ TUIOCKOCTH B
2 HPOCTPATICTRE. 12 1 https://resh.edu.ru/subject/lesson/6065/conspect/125650/
[TapamiensHOCTE IPSAMBIX
U IIJIOCKOCTEN
IT
3 epHeHHHKyMpHOCTE 12 https://resh.edu.ru/subject/lesson/4724/conspect/20410/
IMPsAMBIX W IIIIOCKOCTCU
4 ¥/TIBI MEALY TPMEIMI 1 10 1 https://resh.edu.ru/
IJIOCKOCTSIMU
MHororpanHuk# 11 https://resh.edu.ru/subject/lesson/6018/conspect/221549/
OOBEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/
IT :
7 OBTOpeKe: CEneii, 4 1 https://resh.edu.ru/
PacCTOAHUA U YTJIBI
OBIIEE KOJIMYECTBO
= 68 5 0

YACOB I10 [TPOTPAMME



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

HaumenoBauue KoauyecTBO 4acos
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pa3aesioB U TeM Kontpoabsubie IIpakTuueckue
n/n Bcero pecypcbl
NPOrpamMMbl padoTshI padoTbI
Tena Bpamenus 12 https://resh.edu.ru/
O0BEMEBI TENT 5 1 https://resh.edu.ru/
B
3 CKTOPBL 1 KOOP/IHHATE! 10 1 https://resh.edu.ru/subject/lesson/5724/conspect/21891/
B IIPOCTPAHCTBE
IToBTOpEHME,
4 000011IeHHE, 6 1 https://resh.edu.ru
cucTeMaTH3alusd 3HaHUN
OBIIEE KOJIMYECTBO 33 3 0
YACOB I10 ITPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/5724/conspect/21891/
https://resh.edu.ru/

KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHMUME 11O ITPEJIMETY

«TEOMETPHS. BA3OBbI YPOBEHb» 10 KJIACC

n/n

Tema ypoka

Koa-
BO
4acoB

Ilnan

Jara

Pakr

DJIeKTPOHHbIE
uudposbIe
o0pa3oBare/ibHbIE

pecypchbl

IIpumeyanue

OcCHOBHbIE IOHATHS CTEPEOMETPHUU: TOUKA, IPSIMasi, MIOCKOCTh,
npoctpaHcTBo. [IpaBuna n3o0paxxeHus Ha pUCYHKAX:
M300paKeHHsl MIIOCKOCTEH, MapalieIbHBIX MPSMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

IlonsTus: MEPECCKAOIMUECCA MIOCKOCTH, MEPECCKAOIIUECCA MTpsAMad
" IMJIOCKOCTb

IlonsTus: MEPECCKAOIMMUECCA MIOCKOCTH, MEPCCCKAOIIMECA ITPpAMasd
" IMJIOCKOCTb

3HAKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHHe MHOTOTPAHHUKOB
Ha PUCYHKAaX, Ha IPOEKIIMOHHBIX YEPTEkKaAX

HauanbHble cBeieHNs 0 KyOe U MupaMuJie, UX pa3BEPTKU U
Mozenu. CeueHns MHOTOTPaHHUKOB

HauanpHble cBesieHUs 0 KyOe U MUpaMuJe, X Pa3BEPTKU U
Mozenu. CeyeHuss MHOTOI'PaHHHUKOB

[TonsiTre 06 aKCHOMAaTUYECKOM ITOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX

[TousiTHe 00 aKCHOMATHYCCKOM NOCTPOCHUUN CTCPCOMETPUMN:
AKCHUOMBI CTCPECOMETPUHU U CICACTBUA U3 HUX
[TousiTHe 00 aKCHOMATHYCCKOM NOCTPOCHUUN CTCPCOMETPHUN:
AKCHUOMBI CTECPECOMETPUHU U CICACTBUA U3 HUX

[TonsATHE 00 aKCMOMATUYECKOM TIOCTPOCHUH CTEPEOMETPHUH:
AKCHUOMBI CTCPCOMCTPUHU U CICACTBUSA U3 HUX




B3aumHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE:
nepeceKaronyecs, napaiellbHble U CKPEIUBAIOIINECs IpsMbIe

ITapaninenbHOCTh NPSMBIX U IUNIOCKOCTEN B IIPOCTPAHCTBE:
napajuleJIbHbIC IIPSMbIE B IPOCTPAHCTBE; NapaJLIEIbHOCTb TPEX
IIPSIMBIX

[TapamienbHOCT NPSAMBIX U INIOCKOCTEM B IIPOCTPAHCTBE:
[TapaninenbHOCTh NPAMOM U IIJIOCKOCTH

Vsl ¢ COHaITpaBJICHHBIMH CTOPpOHaAMU

Yron Mexay npsiMbIMHM B IIPOCTPAHCTBE

Yros Mexny NpsIMbIMH B IIPOCTPAHCTBE
[TapasnnenbHOCTb IIOCKOCTEN: NapalienbHble IIOCKOCTH
CBolicTBa napaienbHbIX JIOCKOCTEN

[IpocTeiimye npocTpaHCTBEHHbIE (GUTYPHI HA TUIOCKOCTH:
TeTpasip, Ky0, napajsiesenumnes

[TocTpoenue ceuenui
[Toctpoenue ceuenuii

Kontpoabnas padora no teme "IlpsiMbie 1 MJIOCKOCTH B
npocrpanctie. [lapanieJbHOCTh NPSAMBIX U IJIOCKOCTE"
[IepneHMKyIApHOCTD NPSIMOU M INTIOCKOCTH: NIEPIEHINKYISIPHBIE
IIPsIMBIE B IPOCTPAHCTBE

HpHMLIe napajiCJIbHbIC U ICPICHANKYIIAPHBIC K IJIOCKOCTHU

HpHMBIe napajijiCJIbHBIC U ICPICHANKYIIAPHBIC K INIOCKOCTHU

IIpu3Hak nepneHMKyIIPHOCTH IPSAMOM U IJIOCKOCTH

[Ipu3Hak nepneHAuKyISIPHOCTH NPSMOM U TNIOCKOCTH

Teopema o0 IpsAMON NEPHEHAUKYIISPHON IIIIOCKOCTH

Teopema o psAMO NEPHEHIUKYIISIPHON MIIOCKOCTH

Teopema 0 psAMON NEPHEHAUKYIISIPHON IIIIOCKOCTH




IlepneHuKyIsp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 0
IIJIOCKOCTH, PACCTOSIHUE OT NMPSIMOM 10 INIOCKOCTH

HepHGHI[I/IKy.]UIp M HAKJIOHHBIC: paCCTOAHUE OT TOYKH O0
IIJIOCKOCTH, PACCTOSAHHUE OT HpHMOﬁ J0 IINIOCKOCTH
HepHGHI[I/IKy.]UIp M HAKJIOHHBIC: paCCTOAHUE OT TOYKH O0
IIJIOCKOCTH, PACCTOAHHUEC OT HpHMOﬁ J0 IINIOCKOCTHU

[lepneHuKyIsp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IIIOCKOCTH

VYI7Ibl B IPOCTPAHCTBE: YTOJI MEKY NPSIMOM U IIOCKOCTBIO

JIByrpaHHbIi yroJi, TMHEHHBIN Yroi IBYTPaHHOIO yIiia
JIByrpaHHbIN yroJi, TMHEHHBIN Yroi IBYTPaHHOIO yIiia

[TepnieHAMKYIAPHOCTD IIOCKOCTEN: MPU3HAK
MEePIEHUKYISIPHOCTH JABYX ILIOCKOCTEN

[lepnieHAUKYIAPHOCTD IJIOCKOCTEN: IIPU3HAK
MEPIEHANKYIAPHOCTH ABYX IJIOCKOCTEHN

[lepnieHAUKYIAPHOCTD IJIOCKOCTEN: IPU3HAK
MEPIEHANKYIAPHOCTH ABYX IJIOCKOCTEHN

TeopeMma o TpEX neprneHIUKYIsIpax

Teopema 0 TpEX NMeprEeHIUKYIApax

TeopeMma o TpEX neprneHUKYIsIpax

KonTpoabHas padora nmo remaMm "IleprnieHAuKyJIsIPHOCTD
NPAMBIX U IU10cKOCcTel" U " YIiIbl MeKAy NPAMBIMHU H
IUIOCKOCTAMH "'

IToHsATHE MHOTOI'paHHNKA, OCHOBHBIE JJIEMEHTHI MHOIOI'PAHHMUKA,
BBIITYKJIbIE ¥ HEBBIITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKA
MHOI'OI'paHHHKA

[Ipu3ma: n-yronbHasi mpu3Ma; rpaHu ¥ OCHOBAHUS MPU3MBI;
npsiMasi U HaKJIOHHAsI TPU3MbI; OOKOBasi ¥ MOJIHASI IOBEPXHOCTh
MIPU3MBI




[Tapannenenunen, NpsAMOYTOJIbHBIN MTapaJUIENEIUIIE] U €T0
CBONCTBA

IImpamuza: n-yrojapHas IMpaMuJa, FPAaHA U OCHOBAaHUE
UpaMu/ibl; OOKOBAsl U MOJIHAs IOBEPXHOCTh TMPaMM/IbL;
IIpaBUJIbHASA U YCECUEHHAS IUPAMUIA

IIpaBuiIbHBIE MHOTOI'PAHHUKU: IOHATHE IPABUIIBHOTO

MHOTOT'PaHHHKA; TTPaBUJIbHAS MTPU3Ma U MIpaBUJIbHAS TUPaAMU/IA;
MpaBWJIbHAS TPEYToJibHAS TUPAMUJIA U IPABUIIbHBIN TeTpasp; KyO

[IpencraBnenuie 0 npaBUIbHBIX MHOTOIPAHHUKAX: OKTA3P,
JOJIEKAdIP U UKOCAIP.

CummeTpusi B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUYKH,
MPSAIMOH, TNIOCKOCTU. DJIEMEHThl CHMMETPHUH B TUPAMUIAX,
rapajuieaenuIe1ax, MpaBUIbHbIX MHOTOTPAaHHUKAX
Brruucienue 3eMeHTOB MHOTOTPAHHUKOB: pEOpa, JUaroHau,
YIJIbI

[Tnomaabs G0KOBOM MOBEPXHOCTH U MOTHOM MOBEPXHOCTH MPSMOM
MIPU3MBI, TUIOIIA(b OCHOBAaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOM TIPU3MBI

[Tnomiaas 60KOBOM MOBEPXHOCTH U MTOBEPXHOCTH MPABUIBLHOM
MUPaMU/IBI, TEOpPEMa O TUIOMAIH OOKOBOI MOBEPXHOCTH
YCEYEHHOU MUPAMUIBI

Kontpoabnas padora no reme "MHororpanHuku'

TToustue 00 00BEME

O0BEM TUpaMUIBI

O6BEM TupaMuIbl

O0BEM TUpaMUIBI

O6BEM upaMuIbl

O0BEM TPU3MBI

O06BEM PU3MBI

O0BEM TPU3MBI




KonTpoabhas pa6ora no teme "O0bEMbI MHOTOTPAHHUKOB''

[ToBTOpenue, o000IIeHNE cucTeMaTr3anus 3HaHui. [loctpoenue
CEUEHUI B MHOTOIPaHHUKE

[ToBTOpenue, 0000IICHIE CHCTEMaTH3aHsI 3HAHMA. Beraucienue
PACCTOAHMI: MEXAY ABYMs TOUYKAMH, OT TOYKHU 1O MPSMOH, OT
TOYKH J0 IUIOCKOCTH, MEX/1Y CKPELMBAIOLIUMUCS IPIMbIMU

HToroBasi KOHTpPOJILHAs padoTa

[ToBropenue, 0000IIEeHNE CUCTeMaTH3anus 3HaHui. Berancnenne
YIVIOB: MEXAY CKPEUIMBAIOIIKUMUCS IPSIMBIMH, MEKIY IIPSIMOU U
IJIOCKOCTBIO, IBYTPaHHBIX YIVIOB, YITIOB MEXKIY IUIOCKOCTSIMU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaIN3a, T€OMETPHSL.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., bByry3oB B.®., Kagomues C.b. u
npyrue, AxunonepHoe oomectBo «M3natensctBo «IIpocsenienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/
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