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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydeOHoro kypca «l'eomerpusi» 0a30BOro YpOBHS MJis
obyuarommxcst 10 —11 «kmaccoB paspaborana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa CpeaHero oluiero oOpa3oBaHusl, C
y49€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA, MPEABSIBIIEMBIX K MATEMATHICCKOMY
o0pa30BaHUI0, U TPAIULUNA POCCUIMCKOTr0 oOpa3oBaHus. Peanmmzainus mporpammbl
oOecrieynBaeT OBJIAJICHUE KIIOUEBHIMU KOMIIETCHIUSIMH, COCTABJISIONIMMU OCHOBY
JUTSL CAaMOPa3BUTHSL U HENPEPBIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO Y MTO3HABATEIBLHOIO PA3BUTHUS JIMYHOCTU 00YUYAIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4yeOHOro Kypca TE€OMETPUM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMsi OOYyCIIOBJIEHA TPAKTUYECKOW 3HAYMMOCTBIO METANpEeIMETHBIX U
OPEIMETHBIX PE3YyJIbTaTOB OOY4YEHHMs] T€OMETPUU B HAIPABICHUU JMYHOCTHOIO
pa3BuUTHs oOywaromuxcsi, (popmMupoBaHusi (QPYHKIMOHAIBHOW MaTEeMaTUYECKON
IPAMOTHOCTH, M3YYEHHs APYTUX y4E€OHBIX NUCUMIUIMH. Pa3Butue y oOydarommxcs
NPaBUWIBHBIX NPEACTABICHUNA O CYHIHOCTH M IPOUCXOXKICHHUH TI€OMETPHUYECKHUX
abcTpakuuii, COOTHOUIEHMHM pEaJbHOIO0 W HWJCAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTUYECKOW HAYKOW SBJIEHUN U MPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CHUCTEME HayK U POJIM MaT€MAaTHUYECKOr0 MOJIETUPOBAHMS B HAYYHOM MO3HAHUU U B
IIPaKTUKE CHOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHMS YYalluxcs, a
TaK)K€ KAuyeCTB MBIIUICHHUSI, HEOOXOAUMBIX [UIsl aJanTallid B COBPEMEHHOM
o01ecTBe.

['eomeTpust siBnsieTcss OJAHMM W3 0a30BbIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHusl, TaK Kak o0OecleuyrBaeT BO3MOXHOCTb H3YYEHHUS Kak
JUCUUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MbIIIEHHE, (QOPMUPYEMOE TMpPU HU3YYEHHH OOyUYarOIUMUCS
MNOHATUIHBIX OCHOB F€OMETPHUH U TOCTPOEHUU LIETIOYKHU JIOTHYECKUX YTBEPKIACHUM B
X0JI€ peuIeHUs] FTEOMETPUUYECKHX 3a/1a4, YMEHHUE BBIIBUTaTh U OMPOBEPTaTh TUMOTE3bI
HEIMOCPEJICTBEHHO MCMOJB3YIOTCSI TpPU PEHICHUH 3a/lad  €CTeCTBEHHO-HAYYHOTO
LUKJIa, B YACTHOCTHU U3 Kypca (QU3HKH.

YMeHHE OpPUEHTHPOBATHCA B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO pOJIb BO
BCEX O0OJIACTAX MAESATENbHOCTH 4YernoBeka. OpueHTalusi 4eloBeKa BO BpPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLMAIBHOrO ObITHS, (¢opMa
OTPaXEHUSI OKPYXKAIOLIEro MHUpa, YCIOBHE YCIEIIHOIO IIO3HAHWS U aKTUBHOIO
npeobpaszoBanus AecTBUTENbHOCTH. OiepupoOBaHre MPOCTPAHCTBEHHBIMH 00pazaMu
00OBbeIUHACT pa3Hble BUIbI yUeOHOU U TPYIOBOU NEATENBHOCTH, SBISETCS OJHUM H3
po(heCCHOHATIBHO Ba)KHBIX KAuecTB, MOATOMY aKTyallbHa 3a7ada (pOpMUPOBAHUS Y



OOy4aromuxcss MPOCTPAHCTBEHHOTO MBIIUICHUS KakK pPa3sHOBUIHOCTH OOpPa3HOTo
MBIIJICHASI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K MPAKTHYECKOU
JESATEeTLHOCTH 110 MHOTUM HaITPaBICHUSIM.

[ens ocBoeHUSs mporpaMMbl yueOHOTO Kypca «l'eomeTpusi» Ha 6a30BOM ypOBHE
oOydyeHuss — o01eo0pa3oBaTeIbHOE U OOIIECKYJIBTYPHOE Pa3BUTHE OOYUaAIOIIMXCS
yepe3  oOecriedeHHE  BO3MOXKHOCTH  MPHOOPETEHHUST M HKCIOJIb30BAHUSA
CUCTEMATUYCCKUX TE€OMETPUICCKUX 3HAHUW W JEHCTBUMN, CTICIM(DUIHBIX TEOMETPHH,
BO3MOKHOCTH YCHEIIHOTO MPOJOJDKEHUsT O0pa30BaHUsS MO CIELUUAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIATHBIM HCTIOIb30BAHUEM T'€OMETPUH.

[Iporpamma 10 TeoMeTpuu Ha 0a30BOM YpOBHE TNIpeIHAa3HA4YeHa IS
OOyYJarOIIMXCS CPETHEH IITKOJIBI, He UCTIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyTHCHUNA Ha
YpPOBHE OCHOBHOrO 001ero oOpaszoBaHus. Takum o0pa3om, oOydaromiuecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOMTH OOIIME MAaTeMAaTHUYECKUE YMEHUS, CBSI3aHHBIE CO
crenuuKoil TeOMETPUU U HEOOXOAMMBIC JJIA KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, OHM UMEIOT BO3MOKHOCTh U3YYHUTh TEOMETPHIO OoJiee TIIy0oKo, ecii B
JTaTbHEHIIEM BO3HMKHET HEOOXOJUMOCTh B TCOMETPUUYCCKUX 3HAHUSAX B
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

JlocTikeHne 1eld  OCBOEHHUS MPOTpaMMbl  00ECIIEUMBACTCS  PEIlICHUEM
COOTBETCTBYIOIIUX  3a1ad. [IpuopuTeTHBIMH  3aJayaMH  OCBOEHHUSA  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

o (opmMupoBaHHUE MPEACTABICHUS O TEOMETPHH KaK YaCTH MUPOBOW KYJIbTYPHI

¥ OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opmMupoBaHUE IPENCTABICHUS O MHOTOTPAaHHUKAX U TeJaX BPAIICHUS KaK O
BOKHEUIITUX MATEMAaTUYECKUX MOJCINSX, [O3BOJSIONIUX OMNHUCHIBaTh U
W3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

o (opmMupoBaHue yMEHUS paclO3HABATh HA YEPTEkKaX, MOJICIISAX U B PEaTbHOM
MUpPE MHOTOTPAaHHUKH U TeJia BPAIICHHUS,;

e OBJAJCHUE METOJAMU pEIICHUS 3a/ad Ha TOCTPOEHUS Ha H300paKeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (QopMupoBaHMe yMEHHS ONCPHUPOBATH OCHOBHBIMH  TIOHATHSAMH O
MHOTOTPpaHHHUKAaX M TeJaX BPAIlEHUS U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJAJCHHUE AITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3a/1a4; (HOPMHUPOBAHUE
YMEHUSI TPOBOJIUTH HECJIOXHBIE JOKA3aTEIbHBIE PACCYXICHHUSI B XOJE
pelIcHUsT  CTEPEOMETPHUYSCKMX 3a7ady W 3adad C  [PaKTHYECKUM
COJIEpIKaHUEM;

e Pa3BUTHE MHTEIUICKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW OOyJarommxcs,
MO3HABATEILHON AaKTUBHOCTH, HCCIEAOBATEIIbCKUX YMEHUN, KPUTHYHOCTHU
MBIILICHUS;



e (opmupoBanue (yHKIMOHATHLHOW TPaAaMOTHOCTH, PEIEBAHTHON T'€OMETPHH:
YMEHUE PACIIO3HABATh MPOSBICHUS F€OMETPUUYECKUX MOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEN B PEATbHBIX >KU3HEHHBIX CUTYallUSX W MPU HU3yYEHUU
JIpPYrUX  Y4eOHBIX  MpPEAMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (hopMyIMpoBaTh UX HA SI3bIKE T€OMETPUU M CO3]aBaTh
F€OMETPUYECKHE MOJEIIN, IPUMEHITh OCBOCHHBIN I'€OMETPUUECKUI anmnapar
JUISL PEIIeHHs] MPaKTUKO-OPHUEHTHPOBAHHBIX 33]a4, WHTEPHPETHPOBATH H
OLICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHHON OCOOCHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKJIIOYEHUE B KYypC
CTEPEOMETPUH B Hayalle €ro U3y4eHHMsl 3a7ad, pEeUIacMbIX HA YPOBHE MHTYUTHUBHOTO
MO3HAHUSA, U ONpPEAEIEHHBIM O00pa3oM OpraHu3oBaHHas padoOTa HaJ HUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHUIO JIOTHUECKOTO W MPOCTPAHCTBEHHOI'O  MBIIUICHUS,
CTUMYJIUPYET IPOTEKAaHWE MHTYUTHBHBIX IPOLECCOB, MOTHUBUPYET K AAJIbHEUIIEMY
U3YYEHUIO IIPEAMETA.

[IpeanoureHue OTHAETCA HAIIAIHO-KOHCTPYKTUBHOMY METOAY OOYyYEeHUs, TO
€CTh TEOPETHUYECKUE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IMPEAMETHO-
MIPAKTUYECKOM JIEATENIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUN Yy
YUYaIlUXCS B Kypce CTEPEOMETPUN IIPOBOJUTCS 3a CUET PELICHMS 3a7ad Ha CO3IaHME
IPOCTPAHCTBEHHBIX 00pa3oB M 33Jady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manue o0pa3a TPOBOAUTCS C OMOPOM Ha HAISIAHOCTh, a
ornepupoBaHue 00pa3oM — B YCJOBHUSIX OTBJICYEHHUS OT HAIJISIIHOCTH, MBICIIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE coniepxkarenbHble JTUHUM Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHukmny, «lIpsmble W IIOCKOCTH B MPOCTPAHCTBE», «Teiia BpalieHus»,
«BekTopsl 1 KOOpJAUMHATHI B MPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHUU
pacnpenenseTcs He TOJIbKO MO0 COAEPKATENbHBIM JIMHUAM, HO U MO ToJaM O0y4eHHUs
Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHus.

ConmepxaHnue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM
OCBOCHMsSI paboyell mporpamMMmbl, pacnpeleid€HHbIM 10 TojJaM  OOy4YeHus,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI OBIAJEHUE TEOMETPUUECKUMH TOHITUSIMU
Y HaBbIKAMU OCYLIECTBIISIOCH MOCJEN0BATEIbHO U MOCTYIATEIbHO, C COOJI0/IEHUEM
IPUHLINIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B OOIIYIO CUCTEMY
reOMETPUYECKUX MPEICTaBICHUM 00yUYaroluXcsl, pacupss U yriayossis e€, oopasys
MPOYHBIE MHO>KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha wn3ydenue reomerpun oTBOAMUTCS 2 4aca B Henenmto B 10 kmacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE IOHATHUA CTEPpEOMETPUH. ToUKa, mpsiMast, IIIOCKOCTh, POCTPAHCTBO.
[TonsiTHe 006 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUHN
Y CJIEACTBHUS U3 HUX.

B3anMmHOE pacnosiok€HHEe TpPSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napajuielbHble W CKpemuBaromuecs npsmele. [lapamiensHOCTh MNPSMBIX U
IUIOCKOCTEM B  IPOCTPAHCTBE: IMAPAUICIBHBIE NpPSIMbIE B  IIPOCTPAHCTBE;
NapaJUIEbHOCTh TPEX MPSAMBIX; MAPAUIEIBHOCTh MPSAMOM U IUIOCKOCTU. YTIUIBI C
COHANPABICHHBIMU CTOPOHAMH; yroJl MEXIy MNpSAMbIMAU B IPOCTPAHCTBE.
[TapannenbHOCTh TUIOCKOCTEN: NapajuleNIbHbIE IJIOCKOCTH; CBOWCTBA MapaJuICIbHBIX
mockocted. [Ipocreiinne mpocTpaHCTBEHHbIE (UTYPHI Ha TUIOCKOCTH: TETpadp,
Ky0, napajuiesienune; NOCTPOCHUE CEUCHUN.

[lepneHAMKYJISAPHOCTD NPSIMOW M IUIOCKOCTH: NEPHEHAMKYJISPHBIE NPSMbBIE B
IIPOCTPAHCTBE, MPSAMBIE MMapalIeIbHbIE U MEPIEHANKYISIPHBIE K IJIOCKOCTH, PU3HAK
MEPIEHINKYJIIPHOCTH NPSIMOM U TIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIECHANKYIISIPHON
IUVIOCKOCTH. YTJbl B IPOCTPAHCTBE: YIrOd MEXAY MNPSIMOM M IJIOCKOCTBIO;
JBYTPAaHHBIM yIrOJI, JIMHEUHBIM Yroa JBYrpaHHOro yria. IllepneHaukyisip u
HAKJIOHHBIE: PACCTOSHHME OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT MpsAMOM [0
IJIOCKOCTH, MPOEKLHs (PUTypbl Ha IUIOCKOCTh. [leprneHauKyasipHOCTh TUIOCKOCTEM:
NpU3HAK  NEPHEHAUKYIAPHOCTH  IBYX  IUlockocre. Teopema o0  Tpéx
NEPHEHANKYIIAPaX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAaHHUKA, BBIMYKIIbIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas
NpU3Ma; TPaHU U OCHOBAHMS MPHU3MBbI; MPsSMas U HAKJIOHHAs MPU3MBI; OOKOBas U
NOJIHAs TIOBEPXHOCTH Mpu3Mbl. [lapannenenunen, mpsMOYroJIbHbINA NapaJlyIesIeHIIe T
u ero coiicta. [IupamMuia: N-yrojapHas nupamMuaa, TpaHd U OCHOBAHHME MUPAMUJIBL;
OOKOBasi M MOJIHAsE MOBEPXHOCTh MUPaMUbI; NMPaBUIIbHAA U yCEUEHHAs] MUPAMMJA.
DOneMeHTbl TNpu3Mbl M nUpamMufbl. lIpaBuibHbIE MHOTOIpaHHUKH: TOHATHE
MPaBWJIBHOTO MHOTOIpaHHUKA; MpaBWJIbHAs IMpU3Ma U MpaBUJIbHAs MHPAMUA;
IpaBUJIbHAs TPEYToJIbHAs MUpaMKia U MpaBUIbHBIA TeTpasrap; KyO. IlpencraBienue
O MPaBWJIBHBIX MHOTOTPAHHUKAX: OKTA3P, NOAEKa’ap U uKoca’ap. CeueHus npu3Msl
Y TIMPaMHU/IBL.

CumMmeTpuss B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOMH,
IUIOCKOCTH. DJIEMEHTBl CUMMETPUN B MUPAMHUAAX, NapaJUIeIenuneaax, NpaBUIbHbBIX
MHOTOIPaHHHKAX.



Brruncnenue 3neMeHTOB MHOTOTPaHHUKOB: pEOpa, Auaronanu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTM M TOJHOM TIOBEPXHOCTH MPSAMOM MPHU3MBI, ILIOMIAIb
OCHOBaHUii, TeopeMa 0 OOKOBOW MOBEPXHOCTU MpsiIMON mpu3Mbl. [lnomans 60koBo#
MMOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM NHPAMUIBI, TEOpemMa O IUIONagu
yceu€HHOU nupamubl. [lonstue 00 00béMe. OOBEM MUPAMUIBI, IPU3MBI.

[Tomo6upie Tema B mpocTtpaHcTBe. COOTHOMIICHUS MEXKIy IIOMIAISIMU
MOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEJL.

11 KIIACC

Tesia Bpamenus

[unuaapuyeckas TOBEPXHOCTh, 00pa3yIoliue MUIMHIPUIECKON MOBEPXHOCTH,
OCh MWIMHAPUUECKON moBepXHOCTU. [{UuHIp: oOCHOBaHUS U OOKOBAasi MOBEPXHOCTb,
oOpasymoniasi U OCh; IJIOIIaAb OOKOBOM U MOJHON MTOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW noBepxHOCTH. KOoHyC: OCHOBaHME U BeplilMHa, 00pa3yromias u
OCh; TUIOIIAb, OOKOBOM M ITOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylomue u
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: mHeHTp, paauyc, AUaMeTp; IUIONIaJb IMMOBEPXHOCTU C(hEpHI.
B3auMHoe pacnonoxkenne cdepbl U TUIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
IJI01Ia1b ChEpPHI.

N3o00paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka MUIMHIpa U KOHYyCA.

KoMOuHanuu ten BpallleHuss ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN
okoJio cepsl; cepa, BucaHHAST B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarne 06 06béMe. OCHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJILHOTO TIapaJijiesienunena u cueAcTBus u3 He€. O0bEM NUIMHIpa, KOHYCA.
O0BEM mapa u wiomaab chepsol.

[loqoOuble Tenma B mpocTtpaHcTBE. COOTHONICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenust nuivHpa (MapamuielibHO U NEPHIEHIUKYIISIPHO OCH), CEYEHHUS KOHYyca
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIHUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miiockocTd U B mpocTtpaHcTBe. ClIOKEHHE W BBIUMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3nokeHre BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuio napawienenunena. Pemenue 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM
IpaBWJI JEUCTBUHA C BekTopamu. IIpsmoyrosmpHas cucrema KOOpPAMHAT B
npoctpancTBe. Koopaunuarel Bektopa. [Ipocreiimne 3amaun B KOOpAHWHATaX. YTOJ
MeXky BekTopaMu. CKalsipHOE TPOU3BEACHUE BEKTOPOB. BhIUKCIIEHUE YIIIOB MEXKIY
OpsIMBIMH M TUIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBIM METOA NpPU  PEIICHUN
FeOMETPUYECKUX 3a/au.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOECHHS MPOrpaMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON MICHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOIO BKJIaa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-DPKOHOMUYCCKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKON HayKH Kak c(]epbl UYelTOBEYECKOW MeATEIBHOCTH, JTaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMAaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OpMyIHUpOBaTH W  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSITEIILHO BBIZICICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B pa3IUYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

chopmMuUpo8anHOCMb COYUATILHBIX HABLIKOG 0OYUAIOUJUXCSL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJb30BaThb  MPEUMYIIECTBA  KOMaHJIHOM U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIIOJIEH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOH 3a1auH;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh MOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAaHHMKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEBI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ce€YeHUs MHOTOIPAHHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCICHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaXOXKJIEHHE T€OMETPUUYECKUX BEJIMYUH 1O 00pa3nam Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAAPTHBIX MAaTEMaTUYECKMX 33Ja4 HA BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOIIASIMU TOBEPXHOCTEN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YEPTEXKaxX U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEeOpeM, anmnapara ajareopbl; pemarthb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHNYECKOH TOBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BATh TOCTPOEHHBIE MOJEIN C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TEN 5)

BekTopbl ¥ KOOPIMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apauIeNbHbIX

IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

Ilonstus: MNepEeCCKaromuecs 1mI0OCKOCTH,

nepeceKaroIuecs npsmas 1 miIockocTb 1
[TonsATHS: nEepecekarolecs MIOCKOCTH, 1
nepeceKaroIuecs npsimast ¥ IIoCKoCTh

3HAKOMCTBO C MHOTOI'paHHUKAMH,

n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HauanpHbIle cBeZieHHs 0 KyOe U UpaMHu/Ie,

uxX pa3BEPTKU U Mojenu. CeueHus 1
MHOTOTPaHHHKOB.

[TonsiTHE 006 AKCHOMATHYECKOM

MIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI 1

CTEPEOMETPUH U CIIEICTBUS U3 HUX
[TonsiTHE 006 aKCHOMAaTHYECKOM

MOCTPOCHUUN CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIEICTBHS U3 HUX
B3anMHoe pacnosioxkeHue npsMbIX B

10 IIPOCTPAHCTBE: NIEpPECEKAIOIIMECS,
napajuleJbHbIE U CKPEIIMBAIOIINECS
npsIMbIe
[TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B

11 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
NPOCTPAHCTBE; MAPAIETBHOCTD TPEX
TPSIMBIX
[TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B

12 npoctpaHctse: [lapaniensHOCTh NpsMOH U
IJIOCKOCTH
HauanbHble cBefieHHs 0 KyOe U mupamue,

13 uXx pa3BeépTKu U Mozenu. CedeHus
MHOT'OI'paHHHUKOB

14 VTIuiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE

16 Yrom Mexy NpsSMbIMU B TIPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEH:
napasuiesbHbIe MII0CKOCTH

18 CBoiicTBa mapaieNbHbIX MIIOCKOCTEH

19 [Ipocreiimune npocTpaHCTBEHHbIE (PUTYPBI

Ha TJIOCKOCTH: TeTpa’ap, KyoO,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[leprieHAMKYIASIPHOCTD NPAMOUN U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH
[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEXIY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER

41 TeopeMa 0 TpEX nmepneHAUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHaUKYIApax
KonTponbhas pabota no remam

44 "TleprnieHIUKYISPHOCTD MPSIMBIX U

Hn

riockocTeil" 1 "YTIibl MeXy NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MPU3MBbI; OOKOBAsI U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaas OOKOBOM MOBEPXHOCTH U MOTHON
53 MOBEPXHOCTH MPSMON PU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABIIILHOW MUPaAMUJIBI, 1
TEopeMa O TUIOIIAIN OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 KonrtponbHas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3 AT
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITUS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1

JIBYMsI TOUKaMH, OT TOYKH JI0 TPSMOM, OT




TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Wrorosas KoHTpOJIbHASA paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuKciieHuE yriioB: MEXIy

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTIIOB MEXKIY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, JuaMmeTp;
TUTOIIA/b IOBEPXHOCTH CEpHhI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; uiomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[y IpruvecKas MOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb III/IHPIHI[pH[IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300paxkeHne NUIMHAPA HA TIIOCKOCTH.
Pa3zBépTka unnunapa. CeueHus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroiue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
IIOJIHON TIOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 KomOuHanus ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMCAHHBIN OKOJIO

12 cdepsl; cdepa, BcaHHAs B
MHOTOI'PaHHUK MJIU B TEJIO BPAIIEHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TonoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEX/y TTOMAASIMHI
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

17 KonrtponbHas pabora o temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

23

24

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

Yron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIbHAs paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOJUYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIA
Mep3snsik 'eomerpus 10 yrin.Meroauueckne peKOMEH AU,

Aranacsan ['eometpus 10-11 6a3 u yri. MeTonuueckre peKOMEH/ Iallnu.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

- OTKpBITHIN OaHK 3a7aHui 10 MaTeMaTike WWW.Fipi.ru

- OenepanpHbI HEHTP TECTUPOBAHUST WWW.rustest.ru

- Pemry EI'D https://ege.sdamgia.ru/






