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INOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma yde6HOTO Kypca «['eomerpus» 0a30BOTO YpOBHS s
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro OO0IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHus OO0YyCJIOBJI€HA IPAKTUYECKOHM 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCUUIUIMH. Pa3Butue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEAJIBHOIO0 M HICAIBHOT0, XapaKTEpe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U pOJIM MaTEMaTHUECKOT0 MOJICIMPOBAHMs B HAYYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAILIUXCSl, a
TaK)K€ KayeCTB MBILIUICHHUS, HEOOXOMUMBIX MJI1 aJalTallud B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MblUIeHHE, (HOpMUPYEMOE NpPU HU3YYEHHH OO0y4YaroIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs Te€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHWH 3a7a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJIbHOrO ObITHS, (opma
OTPaXEHUSI OKPY’KAOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSET pa3Hble BUIbI yU€OHOU U TPYIOBOM NESITEIbHOCTH, SBIISIECTCS
OJIHUM U3 Tpo(ecCHOHATBLHO BaXHBIX KAauecTB, IMOATOMY akTyajibHa 3a/aya
dbopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOIO  MBINUJICHHUS  Kak



Pa3HOBUIHOCTU OOpPa3HOrO0 MBIIIJIEHUS] — CYLIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MIPAKTUYECKON AESITEIbHOCTU IO MHOTUM HaIPaBJICHUSM.

Ilenp ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUH M  JIEHCTBUM, cleUu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O00pa3oBaHUA IO
CHELMATBHOCTAM, HE CBSI3aHHBIM C MIPHUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[lporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IIpeAHa3HA4YeHA JUIS
00y4aroluxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUM
Ha YpOBHE OCHOBHOIO 001ero oopasoBanus. Takum oOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
CHeU(PUKON TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0oro, oH1 UIMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHI0 OoJiee rTyOoKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOAUMOCTh B TE€OMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM JeSTENbHOCTH.

JlocTmKeHre Lelnu OCBOCHHS MPOrpaMMbl 0OECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [IpuopuTteTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisitoTCS:

e (opMHpOBaHHE TMPEACTABICHUS O T[EOMETPUU KaK YacTh MHUPOBOU

KYJIBTYPbI U OCO3HaHHUE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoOBaHHE MPEICTABICHIS O MHOTOTPaHHUKAX M TeIaX BPAILICHUS KaK
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIONINX OIMUCHIBATH U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAaHHUKH U TEJla BPAIICHHUS;

e OBJIAJICHUE METOJAMHU pEIeHUs 3a7ay Ha MOCTPOSHHs Ha M300paKEHHUIX
POCTPAHCTBEHHBIX (PUTyp;

e (opMHUpOBaHME YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajauy;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
paccyXJIeHHs B XOJ€ pELICHHs CTepEeOMEeTPUYECKHMX 3aJady M 3ajad c
IPAKTUYECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO03HABATEIbHON aKTHBHOCTH, MCCIIETOBATENbCKIUX YMEHUN, KPUTHYHOCTH
MBIIIICHHS,

o (dopmupoBaHue HYHKIIMOHATEHOW TPAMOTHOCTH, PEIEBAHTHOM T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBIECHUS T€OMETPUUECKIX MOHATUH, 0OBEKTOB U
3aKOHOMEPHOCTEW B PEAJbHBIX JKU3HEHHBIX CUTYyalUsAX U NPU HU3YUCHUU
Ipyrux  y4eOHBIX  TPEAMETOB, TPOSBICHHUS  3aBUCHUMOCTEH U



3aKOHOMEPHOCTEH, (OPMYINPOBATh UX HA SI3bIKE T€OMETPUH U CO3/1aBaTh
Ir€OMETPUYECKAE MOJENHU, NPHUMEHITh OCBOCHHBIM TI'€OMETPHUUYECKUM
anmapar U1 peleHus  INPAKTHUKO-OPUEHTHUPOBAHHBIX  3aj1ad,
WHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, peIIaeMbIX HA YPOBHE HHTYUTHUBHOTO
NO3HAHUs, U ONpPENEIEHHBIM 00pa30M OpPraHHW30BaHHAs paboTa Haja HUMH, 4TO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUYECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIMUPYET NPOTEKAHNE NHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpennourenue oTAAETCA HATISIIHO-KOHCTPYKTUBHOMY METOly O0Y4YEHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4almxcs B Kypce CTepeOMETPUN ITPOBOJUTCS 3a CUET PELIEHU 3a/1a4 HA CO3JaHUE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obopazamu. Co3naHue oOpa3a NPOBOJUTCS C ONOPOM Ha HArJIAJHOCTh, a
ONEpUPOBAHUE 00pPa30M — B YCIOBUSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
W3MEHEHHUS €T0 UCXOAHOTO CONEP/KAHMUS.

OcHoBHBIE copaepikaresbHble TuHUN Kypca «['eomerpum» B 10-11 xiaccax:
«MHororpanHukn», «IIpsiMble U TUNIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacnpenesnseTcs He TOJIbKO M0 COAEPKATENbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CPEAHETO 00IIeT0 00pa30BaHUS.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
MOHATHUSIMU Y HABBIKAMH OCYLIECTBIBUIOCH MOCIEI0BATEIBHO U MOCTYIIATENBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluXxcs, pacuiupss U
yrayOnsis e€, o0pasyst MpoYHble MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpumn orBoauTcs 2 4aca B Henenmo B 10 knacce u 1 gac B
Henento B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKArOLIUECS,
napajuielbHble W CKpeluBaromuyecs mpsMble. [lapamnenbHOCTs OPSMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; yroJd MEXIy MNpsIMbIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: MapaJljIe/IbHBIE IINIOCKOCTH; CBOMCTBA MapajlIesIbHBIX
miockoctel. [IpocTeiimme nmpocTpaHCTBEHHbBIE (PUTYphl HA IIOCKOCTHU: TETPa’p,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIAPHBIE MIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJIA.
IleprieHIUKYJISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT IPAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. TeopeMa o Tpéx
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIIYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL;, NpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHpaMuJa. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAS NHPaMHJA; NPABUIbHAS TPEYroJibHas MNHUpPaMHUAA W TPaBUIIbHBIN
TeTpasap; KyO. IlpeacraBieHne O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJIEMEHTHI CHAMMETPUU B MUPAMUAAX, TapaJUICIEIUIIEIaX, IPAaBUIIbHBIX
MHOT'OTPaHHHKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, JuaroHalv, YTJIblL.
[Tnomans OOKOBOWM TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH MPSIMOU TPU3MBI,
IJI0IAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOI ipu3Msl. [nomaas



OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MNUPAMHIBI, TEOpeMa o
wionaay yceu€unoil nupamusl. [loustue 06 06péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tomo6upie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tesia Bpalmenus

HunuHapuyeckas MIOBEPXHOCTb, oOpasytomue UUJTMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTH. KOoHyC: oOCHOBaHUWE U BepIiliMHA, 00pa3yrolast
Y OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAaHMS U OOKOBast IOBEPXHOCTb.

Cdepa u map: UeHTp, paguyc, AUAMETpP; IUIOMIAJh MOBEPXHOCTU CREPHI.
B3auMHoe pacnonoxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
IJI01Ma/1b ChEephl.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka LMIMHApa U KOHYCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJ10 cdepsl; chepa, BliMcaHHAsE B MHOTOTPAHHUK, UITK TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béEMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
KoHyca. O0BEM 11apa U miomaab chephl.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieIbHO U MEPIIEHIUKYISIPHO OCH ), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY ), CEYEHUS LIapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha MmI0CKOCTH U B npocTpaHcTBe. CI0XKEHNE U BRIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mnapamenenunena. PelieHwe 3anay, CBSI3aHHBIX C
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU € Bekropamu. IlpsmoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteiimme 3amaum B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE NPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NMpsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akKTUBHOTO
W OTBETCTBEHHOI'O 4Wi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUHM C UX
GyHKUMSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  IOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESATEIbHOCTBIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OYAyIIETO.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHUI; BOCTPHUUMYHNBOCTHIO
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HMHTEpecax 3J0poBOro u 06e30macHoro odpasa *u3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U
OTJIbIXa, peryJisipHas pu3nyeckasi aKTHBHOCTD); (PU3MUYECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATETBLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHHUEM IIEHHOCTH TPYIOIIO0HUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30BaHHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUH BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAIPaBICHHOCTH.

IKOJIOTHYeCKOe BOCIIMTAHHE:



c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHHUS
COLIMATIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLIMATBHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTAIlMEl Ha NMPUMEHEHUE MATEMATHYECKUX 3HAHUU MJId peuieHus 3a7ad B
00JIaCTH OKPY’KAIOIIIEH CpeIbl, ITTAHUPOBAHUS MIOCTYITKOB M OIIEHKHA MX BO3MOMXHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPELBI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OONICCTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIN3ALMHU; OBJAIACHUEM SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUA MUPa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYI0 U HUCCIEAOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOro IpeaMera
«MareMaTuKa XapaKTePU3YIOTCS OBJIAJICHHEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCLICMBUSMU,  VHUBCPCAILHLIMU — KOMMYHUKAMUGHLIMU
0eliCmBUsIMU, YHUBEPCATbHBIMU Pe2YISIMUBHBIMU OCUCMEUIMU.

1)  Vuusepcanvbnvie  noznasamenvHwvle  Oelucmsus, — 00eCneuuU8arOm
Gdopmuposanue 06a3068bIX KOCHUMUBHBIX NPOYECCO8 00YYAOWUXCS (0C8OeHUe
Memo008  NO3HAHUSL  OKpYJCalowe2o  Mupd,  NpuMeHeHue  JO2UYECKUX,
uccied08amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOUICHUH MEXIY HOHATHIMH, (POPMYIUPOBATH
ONpEICIICHUS  IOHATUMH; YCTAaHABJIMBATh CYIIECTBCHHBIA  IPU3HAK
KJaccu(ukany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOI'0 aHAJTN3a;

e BOCIpPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPIUTCIIbHBIC W OTpPHUIATENIbHBIC, CAWHHYHBIC, YACTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBS3U U
NPOTUBOpEYMS B (akTaxX, JaHHBIX, HAOIOJCHUSAX U YTBEPIKICHHSIX;
npe/yiaraTh KPUTEPHH JJIS BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPCYUHIA;

e JICNIaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUA, YMO3AKIIIOUSHUH 110 aHAJIOTHH;

e TIPOBOJHTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEMaTHYCCKUX
YTBEPXKACHHUH (IIPSIMbIE W OT IMPOTHUBHOIO), BHICTPAWBATh apryMEHTAIIMIO,
IPUBOJIUTH TMPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHSI U BBIBOJIBI,



BBIOMpaTh CIOCO0 perieHuss yd4eOHOM 3amadu (CpaBHMBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HauboNee MOAXOASAIUNA C YYETOM
CaMOCTOSITENTLHO BBIZICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

MCIT0JIb30BaTh BOMNPOCHI KAK HCCIIEIOBATENbCKUI MHCTPYMEHT MO3HAHUS,
dbopMyapoBaTh BOMPOCHI, (UKCHUPYIOLIUE MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHHUE;

IIPOBOJUTH CaMOCTOATEIIEHO CIUTAHUPOBaHHBIN AKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOTrOo
O0OBEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

CaMOCTOSITENILHO (POpMyIHpPOBaTH 0000IIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

2)

BBISIBIIATDH Je(OUIUTH HHPOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETAa HA
BOIPOC U JJIsI pEIICHUS 3a/1auu;
BBIOMpAaTh ~ MHGOpMAIMI0 W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS;
CTPYKTYPHPOBaTh HH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaAEKHOCTD uHdopmaruu 1o CaMOCTOSITEIIbHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanouvie KOMMyHuKamueHwvle Oelicmeus,  o0becneuusarom

CchoOpMUPOBAHHOCTND COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.
OO01menue:

BOCHPUHUMATh U (POPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIIOBUSMU
U LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYECHHBIN PE3yJIbTaT;

B X0/ OOCY>KJE€HHs 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMbl, pelIaeMoil 3a/1auu, BEICKAa3bIBaTh UJEH, HALIEJICHHbIE HA TTIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHayora, OOHapy»uBaTh pas3jiMyue U CXOJCTBO MO3ULHUNI; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIIACHsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaTbl  PEIICHHMs  3aJadd,  JIKCIIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHHUS
C y4€TOM 3aj]a4 IPE3CHTALMU U OCOOEHHOCTEN ayAUTOPUH.



CoTpyaHu4ecTBo:

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaTbHOU
paboThl TMpW pelIeHnr Y4eOHBIX 3a7ad; MPUHUMATh Ie1b COBMECTHOM
NEeATeIbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenatb BHUIb pabOT, JOroBapUBaThCs, OOCYXKAAaTh MpoILecC U
pe3ynbTaT paboThl; 0000IaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CyKaeHusl, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHUMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOEro BKJajga B OOMMA MPOAYKT TIO KPUTEPHUSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuusepcanvuvie pecyiamusnsle oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIECHUS 3a]]a4ul, BEIOUPATh CIIOCO0 pEeLICHUS
C YYETOM HUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YYETOM HOBOU
uH(popMauu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMU IO3HABAaTEIbHON pe(diaeKcur Kak OCO3HAHMS
COBEPILIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIBTATOB;
BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS POLIEcca U pe3ysibTara
peLIeHNs MaTEMaTUIECKOM 3a1a4u;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPY PELLICHUH 3a/1a4U,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJEHHBIX OIIHUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3ysbTaTa LEIM U YCIOBUSM, OOBACHATH
IIPUYUHBI JTOCTH)KEHMS WIM HENOCTHKECHMS PE3YJIbTaTOB ACATEIBbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC
OnepupoBatTh MOHATUSMU: TOUYKA, IPAMasi, IIIOCKOCTb.

[IpUMEHATP aKCHOMBI CTEPEOMETPUU M CIIEICTBUS W3 HUX MPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSMHU: MAPATIICIBHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX
U TIOCKOCTEM.

KiaccugunmpoBarh B3aMMHOE PACHOJIOKEHHUE TPSAMBIX M INIOCKOCTCH B
MIPOCTPAHCTRE.



OnepupoBarh NOHATHAMH: JIBYIPAHHBIA yTOJ, TPaHd ABYTPaHHOTO YIIa,
pedpo BYIpaHHOrO yIja; JMHEWHBIA Yrojl ABYTPAHHOIO yIya; rpajycHas Mepa
JBYTPAHHOTO yIJia.

OnepupoBarh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBINI
MHOT'OIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJBl MHOTOIPAaHHUKOB (MHMpamMuaa; IpuU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUiA
KJIacCU(pUKaUU (BBIMYKJIblE W HEBBIMYKJIbIE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOIPAHHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEAbI).

OnepupoBarth MOHATUAMHU: CEKYIAs INIOCKOCTh, CECYEHHE MHOIOTPAHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, HCIIOJIb3YSl METO/ CIIEJIOB.

CrpouTh c€Y€HUS MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSTH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemars 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIINMHUCS ITPSIMBIMHU.

Pemarsb 3a1aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TPUMEHSSI W3BECTHbIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy HOPsIMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupamuza) c i(puMeHEeHUEM (POPMYJT; BEIUKUCISATH COOTHOLLIEHUS MEX 1Y TIIOIAIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MNOHATHAMHU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensTh reomeTpudeckue (HakThl AJis pEIICHUS CTEPEOMETPUUECKHX 3a/1ad,
IPEATNOIAraloIIMX HECKOIBKO IIar0B PEIIEHUS, €CIIH YCIOBHSI IPUMEHEHHUS 3a/1aHbl
B IBHOU (popme.

[IpumeHaTs mOpocTEdlIe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1ay.

[IpuBoAUTH HpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyalluM W TPUMEHSITh H3YYECHHbIE TOHSTHS B MPOIECCE IOUCKA pPEIIEeHUs



MaTeMaTUYeCcK CQOPMYIMPOBAHHOM TMPOOJIEMBbI, MOJEIUPOBATH pPEaJIbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCII0JIb30BAaHUEM T€OMETPUYECKUX TTOHITUI U TeopeM, anmnapara aareOpsl; penaTh
MPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XK/ICHUEM T€OMETPUYECKUX BEJIIMUUH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHIPUYECKas TOBEPXHOCTh, 0OO0pa3yrolue
WIMHIPUYECKON TOBEPXHOCTH; IMIMHIP; KOHHUECKast TOBEPXHOCTH, 00pa3yrolue
KOHUYECKOM TOBEPXHOCTH, KOHYC; chepuueckasi IOBEpXHOCTb.

Pacnio3naBath Tena BpauieHus (IMJIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI OJYUYEHUS TEJl BpaILlEHUSI.

KnaccudummpoBats B3auMHOE paciojiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHATUSMHU: ILIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIApOBOM CJIOM, OCHOBAHME INAPOBOIrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

Bbruucnsate  00BEMBI M IJIOMIAAM  TOBEPXHOCTEM Tel  BpalleHWUs,
T€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMYI.

OnepupoBaTh NOHATUSAMU: MHOTOI'PAHHUK, BIIUCAHHBIN B CPEPY 1 ONUCAHHBIHI
okoJ10 cepsl; chepa, BMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BPALLCHHUSL.

BbI4ucasTe COOTHOLIECHUS MEXY IUIOIAIASMHU MOBEPXHOCTEN M 00bEMaMu
MOJOOHBIX TEN.

N300paxkarb u3ydaemble (QUIypbl OT PYKH M C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOSTHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTh CEYEHUS TeJl BPAILLEHUSI.

W3BnekaTh, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JEHCTBUS  CJHOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSITH, KAKUMH CBOMCTBAMHU OHH 00JIaJJalOT.

[TpumeHsTh paBuIiIO NMapavieaenunesaa.

OnepupoBaTh NOHATHIMU: J1E€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YroJl MEXIY
BEKTOpPaMH, CKAJIIPHOE IPOU3BEACHIE BEKTOPOB, KOJIMHEAPHBIE U KOMIUIaHAPHbIE
BEKTOPBHI.

Haxonute cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, pPacKiIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHUCTEME KOOPAUHAT.



[TpumensTh reomeTpruyeckue GakThl A5 PEIICHUS CTEPEOMETPUUECKHX 334,
IIPEATIOJIAraoIMX HECKOJIBKO IIar0B PEIEHUs, €CJIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (hopme.

Pemate mpocrelmne reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemarep 3agaunm Ha J0Ka3aTelIbCTBO MATEMAaTHMYECKUMX OTHOLUEHUH W
HAXO0XJIEHUE F€OMETPUUECKUX BEJIMYMH 0 00pa3naM WiIH alrOpuT™MaM, NPUMEHSIS
W3BECTHBIE METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATE MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMEHATh MOJTYYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIE
CUTyallud W NPUMEHATb HU3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHONM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TEOpEM, ammapaTa aareopsl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
fipi.ru/newrubank.
1 BBenenwne B crepeoMeTpuio 10
5 IIpsiMble U TJIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIIOCKOCTEN
I fipi.ru/newrubank.
3 epIEHIUKYJIAPHOCTD MPSIMBIX U 12
IJI0CKOCTEN
fipi.ru/newrubank.
4 VYTriel MEXAY NPSIMBIMU U TNIOCKOCTSMH 10 1
fipi.ru/newrubank.
5 MHororpanHuku 11 1
fipi.ru/newrubank.
6 O6bEMBI MHOTOI'PaHHUKOB 9 1
fipi.ru/newrubank.
7 [ToBTOpEHME: CEUeHUs], pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

Ne i/
NMPOrpamMMblI
1 Temna BpamieHus
2 OO0BEMBI TET
3 BekTopsl 1 KOOPAMHATHI B POCTPAHCTBE
4 [ToBTOpenue, 06001IeHNE,

CHCTeMaTHu3alus 3HaHu’

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Konrpoabubie  IIpakTuueckue
Bcero

padoTshI padoThI
12
5 1
10 1
7 1
34 3 0

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTeJibHbIE

pecypcsl
fipi.ru/newrubank.
fipi.ru/newrubank.

fipi.ru/newrubank.

fipi.ru/newrubank.







Ne
n/

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC

Tema ypoka

KoanuecTBo 4acoB

Jara
Bce KonrpoJibn H3y4eH

ro ble paboThI

IIpakTHyec
KHe padoTel  HUA

DJIeKTPOHHbIE
uudposbie
oOpa3oBareJib
HbI€ pecypchbl

OCHOBHBIE
TOHSITHS
CTEPEOMETPUU:
TOYKA, IpsiMas,
MJIOCKOCTH,
MIPOCTPAHCTBO.
[IpaBuna
M300paKCHHS Ha
PUCYHKaX:
HU300paKECHHS
IUIOCKOCTEH,
napauieIbHbIX
TIPSIMBIX
(oTpe3koB),
CepeUHBI OTpe3Ka

fipi.ru/newru

bank.

IToasarus:
MepECEKAIINECS
IUIOCKOCTH,
IepECEKaroIINECs
npsMas u
MIOCKOCTh

fipi.ru/newru

bank.

IToasarus:
IepeCeKaroIInecs
MJIOCKOCTH,
IepeCeKaroIINeECs
npsMas u
IIOCKOCTB

3HAKOMCTBO C
MHOTOTpaHHUKaAMHU
, N300pakeHune
MHOTOTPaHHUKOB
Ha pUCYHKaX, Ha
HpOGKHI/IOHHBIX
yepTekax

fipi.ru/newru

bank.

fipi.ru/newru

bank.




HauvanpHbie
CBEJICHUS 0 KyOe H
NUpaMHue, UX
pa3BEPTKU U
monenu. CeueHus
MHOTOIPAHHUKOB

HauanpHbie
CBEJICHUS O KyOe H
MpamMue, ux
Pa3BEPTKHU U
mopaean. CeueHus
MHOTOTPaHHUKOB

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHU:
aKCHOMBI
CTEPEOMETPUU U
CIEICTBHS U3 HUX

fipi.ru/newru

bank.

fipi.ru/newru

bank.

fipi.ru/newru

bank.

ITousarue 06
AKCUOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUH U
CIEICTBHS U3 HUX

fipi.ru/newru

bank.

10

ITousiTne 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEpEeOMETPHU:
aKCHOMBI
CTEpEOMETPUU U
CJICACTBUA U3 HUX

ITousarue o6
AKCHOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPHH:
AKCHUOMBI
CTEPEOMETPHUH H
CJICACTBUA U3 HUX

fipi.ru/newru

bank.

fipi.ru/newru

bank.




11

12

Bzanmnuoe
pacnoyioKeHue
MPSMBIX B
MPOCTPAHCTBE:
MepeceKaroImecs,
apajuieIbHbIE U
CKpEIMBAIOIINECS
HpsIMBIE

[TapannenbHOCTD
MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
rapasuiesibHble
npsiMbIE B
MIPOCTPAHCTBE;
napajieIbHOCTh
TPEX OPSMBIX

fipi.ru/newru

bank.

fipi.ru/newru

bank.

13

14

15

[TapannenpHOCTB
MPSIMBIX U
IIJIOCKOCTEH B
IIPOCTPAHCTBE:
[TapaniensHOCTH
pSAMON 1
IJIOCKOCTH

Yriael ¢
COHAIIPaBJIEHHBIM
Y CTOPOHAMHU

Yron mexny
MPSIMBIMU B
MIPOCTPAHCTBE

fipi.ru/newru

bank.

fipi.ru/newru

bank.

fipi.ru/newru

bank.

16

VYron mexny
pSIMBIMHA B
IIPOCTPAHCTBE

fipi.ru/newru

bank.




17

[TapamnensHOCTD
IUIOCKOCTEIA:
napajuiebHbIC
IJIOCKOCTH

fipi.ru/newru

bank.

18

19

20

CaoiicTBa
napajuieIbHbIX
IIOCKOCTEH

[Ipocreiimue
MPOCTPAHCTBEHHBI
e ¢urypsl Ha
TUTOCKOCTH:
TeTpadap, KyO,
napaiesenuie]]

[TocTpoenue
CEYeHU I

fipi.ru/newru

bank.

fipi.ru/newru

bank.

fipi.ru/newru

bank.

21

[TocTpoenue
CeYeHU I

fipi.ru/newru

bank.

22

KoHTtponbHas
pabora 1o Teme
"ITpstmble
IJIOCKOCTH B
IIPOCTPAHCTBE.
[TapamiensHOCTD
IPSIMBIX U
ockocTei”




23

24

25

IIepnienqukynspH
OCTb MPAMOU U
IJIOCKOCTH:
NEePHEHANKYIISPH
bI€ MPSMBbIE B
IIPOCTPAHCTBE

[Ipsambie
napajuiesibHbIe U
NepHEHANKYIISPH
bI€ K TUIOCKOCTH

[Ipssmble
napauleIIbHbIEC U
NEPIEHAUKYJIPH
bI€ K IUIOCKOCTH

fipi.ru/newru

bank.

fipi.ru/newru

bank.

fipi.ru/newru

bank.

26

[Ipu3nak
NEPIEHAUKYIISIPHO
CTH IIPSIMOM U
IIJIOCKOCTH

fipi.ru/newru

bank.

27

28

[Ipn3nak
NEPHEHANKYIIAPHO
CTH IIPSIMOM U
IIJIOCKOCTH

Teopema o
IpsIMOi
NEPIEHUKYIISPHO
1 IJIOCKOCTH

fipi.ru/newru

bank.

fipi.ru/newru

bank.




29

30

31

Teopema o
pAMO
HEePIEeHIUKYISIPHO
1 IJIOCKOCTH

Teopema o
pAMO
NepPHEHANKYIISIPHO
1 IJTOCKOCTH

[lepnienqukynsp u
HaKJIOHHBIE:
paccrositHue oT
TOYKH J0
IUIOCKOCTH,
paccTositHue oT
MPsSIMOM 10
IJIOCKOCTH

fipi.ru/newru

bank.

fipi.ru/newru

bank.

fipi.ru/newru

bank.

32

33

[IepnienauKkymnsp u
HAaKJIOHHBIE:
paccrositHue oT
TOYKH 0
IIJIOCKOCTH,
paccTostHuE OT
psAMOH 10
IIJIOCKOCTH
[lepnienqukyIsap u
HaKJIOHHBIE:
paccTostHUE OT
TOYKH 0
IIJIOCKOCTH,
paccTositHue oT
psMOU 10
IIJIOCKOCTH

fipi.ru/newru

bank.

fipi.ru/newru

bank.

34

[Mepnennukymsip u
HaKJIOHHBIE:
paccTosiHue OT
TOYKH 10
IJIOCKOCTH,
paccTosiHue OT

fipi.ru/newru

bank.




IPSIMOM 110
IUIOCKOCTH

35

VYrael B
MPOCTPAHCTBE:
YTOJ MEXY
pAMON 1
IJIOCKOCTBIO

fipi.ru/newru

bank.

36

37

38

JIByrpaHHbIi
YTOJ1, TUHEUHBIN

yToJl IBYTPaHHOTO
yria

JByrpaHHbIi
YToJ1, TMHEWHBIN

yroJI IBYTPaHHOTO
yria

[lepnenaukynsipx
OCTb IIJIOCKOCTEH:
MpU3HAK
HEPIEHANKYIISIPHO
CTH IBYX
MJIOCKOCTEM

fipi.ru/newru

bank.

fipi.ru/newru

bank.

fipi.ru/newru

bank.

39

[IepnienauKynsipH
OCTb IUIOCKOCTEIH:
MPU3HAK
MePIEHINKYIISIPHO
CTH JBYX
IUIOCKOCTE

fipi.ru/newru

bank.

40

IlepnenaukynsipH
OCTb IUIOCKOCTEIA:
MIPU3HAK
NepPHEHANKYISIPHO
CTH JABYX
IUIOCKOCTEH

fipi.ru/newru

bank.




41

42

43

Teopema o Tpéx
HEePIEeHIUKYIIsIpax

Teopema o Tpéx
NepHeHANKYIIIpax

Teopema o Tpéx
HEPIEHIUKYIIAPax

fipi.ru/newru

bank.

fipi.ru/newru

bank.

fipi.ru/newru

bank.

44

45

Kontponbnas
pabora 1o Temam
"TleprieHaUKYIIpH
OCTh TPSIMBIX U
IJIOCKOCTEH" U
"Vribl MexIy
NpSIMBIMHU U
IIOCKOCTSAMU"

IlonsTe
MHOT'OTPaHHUKA,
OCHOBHEIE
3JIEMEHTHI
MHOT'OTPaHHUKA,
BBIITYKJIBIE U
HEBBIMYKJIbIE
MHOTOTPAHHUKH;
pa3BEépTKa
MHOT'OTPaHHUKA

fipi.ru/newru

bank.




46

IIpusma: n-
yroJipHasl Ipu3Ma;
IpaHy U
OCHOBaHMUS
IPU3MBI; IpsIMast U
HaKJIOHHAs
npu3Mbl; OOKOBast
U TIOJTHAS
MOBEPXHOCTh
PU3MBI

fipi.ru/newru

bank.

47

[Tapamnenenunen,
IIPSIMOYTOJIBHBIN
napajuiejenumnes u
€ro CBOMCTBA

fipi.ru/newru

bank.

48

ITupamupa: n-
yroJibHast
nupamuaa, rpaHu
1 OCHOBaHHE
MUPAMUJIbL;
0OKOBas U ITOJHAS
MTOBEPXHOCTh
HI/IpaMI/IJILI;
npaBHanas[ 158
yceuE€HHast
nupaMuaa

fipi.ru/newru

bank.

49

IIpaBunbHbBIE
MHOTOTPaHHUKHU:
MOHSITHE
IIPABUJILHOTO
MHOTOTPaHHHKA;
IIpaBWJIbHAA
npusMa u
IIpaBWJIbHAA
NUPAMHUJIA;
IpaBWJIbHAS
TpeyroJbHast
nupamMujia u
IIPaBUJIbHBIN
TETpa’ip; Kyo

fipi.ru/newru

bank.




50

51

52

53

54

IIpencrasienue o
IIPABHJIBHBIX
MHOTOTPaHHMKAX:
OKTa’Ip,
JOJIEKadIp U
UKOCadIp.

CummeTpus B
MPOCTPAHCTBE:
CUMMETpPHUS
OTHOCHTEIIBHO
TOYKH, MPSIMOH,
TJIOCKOCTH.
DJIeMEHTHI
CUMMETPHUH B
nupamuaax,
napasuiesienumena
X, IPaBUJIbHBIX
MHOTOTpaHHHUKAaX

Beruucnenue
3JIEMEHTOB
MHOTOTPaHHHUKOB:
pE€Opa, quaroHamu,

YTJIBI

[Tnomanas 60xKOBOI
IIOBEPXHOCTHU U
MOJTHOM
MMOBEPXHOCTH
IIPSIMOM IIPU3MBI,
MJI0IIA1b
OCHOBaHMIA,
TeopemMa o
OOKOBOM
MMOBEPXHOCTHU
IIPSAMOM TIPU3MBI

ITnomans OOKOBOM
MOBEPXHOCTH U
MOBEPXHOCTHU
[IPaBUJIILHOMN
MUPAMHU/IBI,
Teopema o
[UIoIaau OOKOBOI

fipi.ru/newru

bank.

fipi.ru/newru

bank.

fipi.ru/newru

bank.

fipi.ru/newru

bank.

fipi.ru/newru

bank.




[IOBEPXHOCTH
YCEUEHHOU
MUPAMU/IBI

55

Kontponbnas
pabora o Teme
"MHororpanHuku"

56

TTonsTuEe 00
00BéMe

fipi.ru/newru

bank.

57

58

59

60

O0BEM TUpaMu bl

O0BEM TUpaMuIbI

O0BbEM TUpaMuIbI

O06bEM UpamMu/Ibl

fipi.ru/newru

bank.

fipi.ru/newru

bank.

fipi.ru/newru

bank.

fipi.ru/newru

bank.




61

62

63

O0BEM IpU3MBI

O0BEM IpU3MBI

O0bEM IpU3MBI

fipi.ru/newru

bank.

fipi.ru/newru

bank.

fipi.ru/newru

bank.

64

Kontponbnas
pabora 1o Teme
"O0BbEMBI
MHOTOTPaHHHUKOB"

65

IToBTOpEHME,
000011IeHNE
cucreMarmu3sanus
3HaHUM.
[TocTpoenue
CeyeHui B
MHOTOI'PAHHUKE

fipi.ru/newru

bank.

66

IToBTOpEHME,
000011IeHNE
cUCTEMaTU3aIus
3HaHUM.
Brruncienune
PaCCTOSIHUM:
MEXKY ABYMS
TOYKAMH, OT
TOYKH 70 MPSIMOH,
OT TOYKH JI0

TJIOCKOCTH, MEXITY

fipi.ru/newru

bank.




CKpPEIMBAIOIIUMHU
Cs IPSIMBIMU

67

68

Hrorosas
KOHTPOJIbHAS
pabora

[ToBTOpEHME,
000011IEHNE
CHCTEMAaTHU3allH
3HAHHI.
Brrunciaenue
YTJIOB: MEXKIY
CKPEITUBAIOIINMHI
s IPSIMBIMH,
MEXAy NpsMOH U
IIOCKOCTBIO,
JIBYTPAHHBIX
YTJIOB, YTJIOB
MEXIY
IUIOCKOCTSIMHU

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

MaremaTtuka: anre6pa N HadajJla MATCMAaTUYCCKOIoO aHajm3ia, ICOMCTpPUS.

I'eometrpusi, 10-11 kmaccol/ Atanacsn JI.C., byry3os B.®., Kamomues C.b. u
npyrue, AxkunonepHoe obiectBo «M3natenbetBo «IIpocsenienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

- Meroauueckue pexkomeHaanuu k yueonuky Artanacsit JI.C. 10-11 knacchr;
- [loypounoe mnanupoBanue k yueonuky Aranacsia JI.C. 10-11 kmaccsl

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/

https://uchi.ru/teachers/

http://www.fipi.ru/

http://4ege.ru/

http://www.etudes.ru/

https://ege.sdamgia.ru/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/
https://uchi.ru/teachers/
http://www.fipi.ru/
http://4ege.ru/
http://www.etudes.ru/
https://ege.sdamgia.ru/




