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TlosicHuTEIBLHAS 3aIMCKA

PaGouast mporpamma yueOHoro Kypca «['eomerpus» 6a30BOT0O YpOBHS I 00yYarOITUXCS
10 —11 maccoB pa3paborana Ha ocHOBe deepabHOTO roCyAapCTBEHHOTO 00pa30BaTEIIBHOTO
CTaHJapTa CpexHero ooumero odpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NpPEIbABISEMBIX K MaTeMaTH4ecKOMy OOpa30BaHUIO, M TPATUIMHA POCCHICKOTO OOpa3oBaHMSL.
Peamuzanuss  mporpamMmbl  o0ecrieuyMBaeT — OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABIISIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh
O6H_I€Ky.]'IBTypHOFO, JIMYHOCTHOT'O U IMMO3HABATCJIIbHOI'O pa3BUTUA JIMYHOCTHU o6yan0Luch;1.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun oTBoauTcs 2 yaca B Hegento B 10 kimacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JBa roaa ooydenwus - 102 yueOHBIX vaca.

[IporpamMmma conepKur:
Hpuiaoxenne 1
Temaruueckoe niaHUPOBaHUE.
Hpuioxenne 2
KanennapHo-TemaTnueckoe riaHupOBaHUE.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETpUM Ha YpPOBHE CpEeAHEro oouero oOpa3oBaHUS
00yCIJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpEIMETHBIX W MPEIMETHBIX pe3yJIbTaTOB
00y4eHHs T€OMETPUM B HANPABJIEHUHU JIMYHOCTHOTO Pa3BUTHUs 0Oydaromuxcsi, popMUpOBaHUS
(YHKIMOHAJIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, H3YyU€HHs IPYTHX Y4eOHbBIX IMCLUIUIMH.
Pa3zButne y oOydaromiuxcsi NpaBUJIBHBIX MPEICTABICHUH O CYIIHOCTH U IPOUCXOKIACHUU
reOMETPUUECKUX A0CTpaKLUi, COOTHOIIECHUH PEAbHOIO U UJEATBHOI0, XapaKTepe OTPa)KeHUs
MaTE€MaTUYeCKOW HAayKOHM SIBIIEHUH M IPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAayK W pOJM MAaTeMaTHYECKOr0 MOJCIMPOBAHMUS B HAy4YHOM IIO3HAHUM U B IIPAKTHKE
CrocoOCTByeT (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHMS YYaIMXCS, a TakXKe KadyecTB
MBIILUIEHHSI, HEOOXOUMBIX JIJIS a/1aliTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTcsl OOHMM K3 0a30BBIX INPEIMETOB HAa YpPOBHE CPEIHEro OOILEero
oOpa3oBaHMs, TaKk Kak oOecredyrMBaeT BO3MOXKHOCTb  H3Y4YEHHMs] Kak  JUCIUILIUH
€CTECTBEHHOHAYYHOU HAIIPABIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHHE, (HOpMUpYyeMOe MPHU H3YyYCHHHM OOYYaroIUMHCS MOHATHHHBIX
OCHOB T€OMETPHUM M IIOCTPOCHMM LECTOYKH JIOTMYECKUX YTBEPXKICHUNM B XOJE€ PpELICHUS
FCOMETPUYECKUX 3aJa4, YMEHHE BBIIBUIaTh W OIPOBEPraTb TUIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCA IIPU PEIICHUM 3a4a4 €CTECTBEHHOHAy4YHOrO LMKJIA, B YAaCTHOCTU U3 Kypca
bu3uKu.

YMeHne OpHEeHTHUPOBAaTbCA B IIPOCTPAHCTBE WIPAET CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpueHTalusi 4esloBeKa BO BPEMEHM M IIPOCTPAHCTBE —
HEOO0XO/IMMOE YCJIOBHE €r0 COIMAJIbHOrO OBbITHS, (hopMa OTpa)KEHUS OKPYXKAIOIEro MHUpa,



yCIIOBUE  YCIIEHIHOTO TMO3HAaHUS M  AaKTHUBHOIO  MpPeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSICT pa3Hble BUAbI Y4eOHOH U TPy 10BOM
NEeSITeIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAdyeCTB, IMO3TOMY aKTyalbHa
3amavya GopMHpOBaHUS Y OOYHAIOIIMXCS MPOCTPAHCTBEHHOTO MBIILICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTr0 MBIIIJICHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TOJTOTOBKE K MPaKTHYECKON
JEeSITeILHOCTH 110 MHOTUM HAIIPABJICHUSM.

Lenb ocBOeHUS MporpaMMel yueOHOTo Kypca «['eomerpusi» Ha 6a30BOM ypOBHE 00ydeHUs
— 00meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 OOecleueHHe
BO3MOXXHOCTH NPUOOPETEHUS U HCIOIb30BAHUS CUCTEMATHUYECKUX T€OMETPUYECKUX 3HAHUN U
NecTBUH, CIenU(UIHBIX TEOMETPHH, BO3MOYKHOCTH YCIEIIHOTO MPOAODKEHHST 00pa30BaHuUs 110
CHENHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOIB30BAaHUEM T€OMETPHHU.

[Iporpamma 1o reoMeTpur Ha ©0a30BOM ypOBHE IMpelHa3Hau€Ha Uig OO0yYaronuxcs
CpeIHEH WIKOJIbI, HE HWCHBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYJHEHHH Ha ypOBHE OCHOBHOIO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH
o01Ie MaTeMaTUYecKue YMEHHUs, CBA3aHHbIE CO CIEUU(UKON FreOMETpUH U HEOOXOAUMBIE IS
JKU3HU B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, oHM UMEIOT BO3MOXXHOCTh U3YYHTh T'€OMETPHUIO
Oosee rIyOOKO, €CITM B JAIbHEWUIIEM BOSHHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
poEeCCHOHAIBHON JESTEIBHOCTH.

JlocTuxkeHue 1enu 0CBOEHUS IPOrpaMMbl 00eCeUnBaeTCs PELLIEHUEM COOTBETCTBYIOLIUX
3anmau. [IppopuTeTHBIMU 3a/1auaMu 0cBoeHHUs Kypca «I eomeTpur» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIOTCS:

e (dopMuUpOBaHHE TPEACTABICHUS O TEOMETPHUHM KaK YacTH MHPOBOH KyJIbTyphl M

0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM;
e (opMuUpOBaHHE TIPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPAIICHUS Kak o
BOKHEHIINX MAaTEeMAaTHIECKUX MOJIENAX, MO3BOJISIONINX ONMMCHIBATH M M3yYaTh pa3HbIC
SBJICHUS OKPYKAIOIIET0 MUPa;

e (QopmupoBaHuE yMEHHs PAcllO3HABAaTh HA UYEPTEkKaxX, MOJENAX U B PEaTbHOM MUDE
MHOTOTPAaHHHKH U TeJla BPaIIeHUS;

® OBJQJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHE YMEHHUS OMEPUPOBATH OCHOBHBIMU TMOHITHSIMH O MHOTOTPAaHHUKAX H
TeJax BpalleHUsI U NX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHHE AITOPUTMAMH PEIICHUsS OCHOBHBIX THIOB 3a1ad4; (JOPMHUPOBAHHE YMEHHS
IPOBOJIUTH  HECIIOKHBIE  JIOKa3aTeNbHBIE  pAacCy)KJCHHS B  XOJA€  peIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 C IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydarommuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIIIICHUS;

e (dopmupoBaHue (QYHKIIMOHATBHOW TPAMOTHOCTH, PEJICBAHTHOW TEOMETPHUU: YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX TOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTyallMsIX U MPH H3YyYEHUU IPYTUX Y4eOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBHCHUMOCTEHl M 3aKOHOMEpPHOCTEW, (QOpMyJIMpoBaTh HX Ha S3bIKE
reOMETpUM M  CO3/aBaTh T'€OMETPHUYECKHE MOJENIH, MPUMEHSITh OCBOCHHBIN
TEOMETPUUECKUN ammapar JJis pelleHuss MPaKTHKO-OPHEHTHPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OLICHUBATD [TOJIyYEHHbIE PE3YJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN
B HAyajle ero W3ydyeHUs 3ajJad, pellaeMblX Ha YypPOBHE HHTYUTHUBHOTO T[O3HAHUSA, U



omnpenen€HHbIM 00pa3oM OpraHu3OBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET INPOTEKaHHE WHTYUTHBHBIX
IPOIIECCOB, MOTUBUPYET K JAIbHEHIIEMY N3YUYEHUIO TPEIMETa.

[Ipenmourenue OTHAETCS HATIATHO-KOHCTPYKTHUBHOMY METOAY OOy4YeHHs, TO €cCTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
NeSTeIbHOCTH. Pa3BuUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YYalIUXCs B  Kypce
CTEpEOMETPUH MPOBOJUTCA 32 CUET PELICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpaza MPOBOAMUTCA C
OMOPO Ha HATJSAHOCTh, & ONIEPUPOBaHKE 00Pa30M — B YCIOBHSIX OTBJICUYEHHUS OT HAIJISIHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOHOTO COACPIKaHuUsI.

OcHoBHbBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 Kkjaccax:
«MHororpanHukny», «IIpsMbie 1 TIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «Bektopsl u
KOOPJMHATHI B IPOCTPaHCTBEY». PDOpMUPOBAHUE JOTHUECKUX YMEHHUI pacipeiesiieTcss He TOJIbKO
MO0 COJAEp)KaTeIbHbIM JIMHUSIM, HO M MO rojaM oOOy4YeHHsT Ha YpOBHE CpEAHEro OO0IIero
o0OpazoBaHuUsl.

Copnepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii MporpaMMBbl, pacpeeIEHHBIM 110 TOAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9TOOBl  OBJAJEHHE TI'E€OMETPUYECKMMH TMOHATUSMH W  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATEIFHO W IIOCTYMATENbHO, C COOJIOJICHHEM INPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATIUCH B OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUI 00yUYaronxcs,
pactmpsis 1 yriayouss e€, o0pas3ys IpOUHble MHOXKECTBEHHBIE CBS3H.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, IOCKOCTh, MPOCTpaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3aumHoe pacrnosioskeHue IpsIMbIX B IMPOCTPAHCTBE: MEPECEKaIOLINeCs, MapaiiebHble U
CKpeluBamomuecs npaMble. [lapamienbHOCTh NPsAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajieJbHble TpsIMbIE B TMPOCTPAHCTBE; MAPAIIIETBHOCTh TPEX NPSIMBIX; MapauIeIbHOCTh
OpsIMOM M TJIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAMM; YTOJ MEXKIy HNpPSIMBIMH B
npoctpaHcTBe.  [lapaninenbHOCTh  IUIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TuiockocTel. [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPadp,
Ky©0, mapajijieNenure];; IoCTpOeHUe CeYeHu .

[lepneHaMKYIIpHOCTH HPSIMOM M IUIOCKOCTH: NEPIEHOUKYJSApPHBIE IpsSMbIE B
IIPOCTPAHCTBE, NpPsIMbIE IMApAUICIbHBIE W IEPHEHAUKYJISAPHbIE K IJIOCKOCTH, IIPU3HAK
NEPHECHANKYISIPHOCTH TPAMOM M IUIOCKOCTH, TeopeMa O TMpSIMON MNEepPHEeHIUKYISIPHON
IUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTHIO; ABYTPAHHBIN Yrod,
JUHEUHBIN yrojl ABYyrpaHHoro yria. IlepneHaukyisp U HakJIOHHBIE: PACCTOSHHUE OT TOYKHU O
IUIOCKOCTH, PAacCTOSHUE OT NPSAMON [0 IUIOCKOCTH, NpOeKuuss (GUrypbl Ha IJIOCKOCTb.
[TeprieHAMKYISAPHOCT TJIOCKOCTEN: MPU3HAK MEPIEHANKYIIAPHOCTH ABYX IUIOCKOCcTe. Teopema
0 TPEX MEPIECHAUKYIIAPaAX.



MHOrorpaHHuKH

[lonaTue MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOTPAaHHUKA, BBINYKIbIE U
HEBBITYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKa MHOrorpaHHuka. [Ipu3mMa: N-yrospHas npu3Ma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U IMOJIHAS IOBEPXHOCTh IPU3MBI.
[Tapannenenunen, nNpsAMOYTroJIbHBIN MapajuieNienune] U ero coictBa. [lupamuaa: N-yroiapHas
nupamMuia, TPaHU W OCHOBAHHWE NHPAaMHbI; OOKOBas M TMOJHAs MOBEPXHOCTh MHPAMMUIBL;
npaBuUjbHAsE W YCEU€HHas MUpaMuja. OJIEMEHThl Mpu3Mbl M nupaMujbl. [IpaBuiibHbIE
MHOTOTPaHHHUKU: MOHITHE MPABUIHLHOTO MHOTOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpaBUIbHAS
NUpaMuJia; MpaBUiIbHAas TPEyrojbHas MUpaMuaa U MpaBUIbHBIN TeTpasap; kyo. IlpencraBnenue
O IMpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’ap, JoJeKa’Ap U uxocadap. CedeHus OpuU3Mbl U
MAPaMUJIBL.

CumMeTpHusi B MPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTENIBHO TOYKH, MPSMOM, MIOCKOCTH.
DJIEMEHTBl CAMMETPHUH B IUpaMuax, apauieJenumneaax, NpaBUibHbIX MHOTOTpaHHUKAaX.

Brranciienue 351eMEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yriel. [lnomans 00KoBOIA
MOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAJAb OCHOBAHWW, Teopema O
OOKOBOHM TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomane OGOKOBOI MOBEPXHOCTH M MOBEPXHOCTHU
MPaBWIBHON MHUpaMUAbI, TeopeMa O IJolmaau yceuéHHoW nupamuabl. [loHsTHe 00 00BEME.
O0bEM nupamMu/ibl, IPU3MBIL.

[TomoOueie Tena B mpocTpancTBe. COOTHOIICHHS MEXKIY IUIOMANSIMU TTOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEIN.

11 KJIIACC

Tesa BpanieHus

[{uinHapuyeckass MOBEPXHOCTb, 00pa3ylollue IMIMHAPUYECKOM MOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. L{MauHap: ocHOBaHUS W GOKOBasi MOBEPXHOCTb, 0Opa3yomas u
0Cb; IJIONIab OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yrolue KOHMYECKOM IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYeCcKol moBepxHocTH. KoOHyc: OcHOBaHME M BepuUIMHA, 0oOpa3ymoomas U OCh; IJIONIA]b
OOKOBOW W TMOJHON MOBEPXHOCTH. YCEUEHHBIN KOHYyC: 00pa3yrolliue M BBICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIONIalb NOBEpXHOCTH cdepbl. B3aumuoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTb K cepe; Iomanb chepsbl.

N3o6pakenue Ten BpallleHUs Ha MJIOCKOCTH. Pa3BEpTka IMHApa U KOHYyCA.

KomOunanuu Tten BpalieHus ¥ MHOTOTPaHHMKOB. MHOTIOTpaHHUK, ONHCAHHBIA OKOJO
cdepsl; chepa, BiMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPaIllEHUs.

[Tonstne 06 o0béme. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
OpSAMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 He€. O0bEM HmmHApa, KoHyca. O0bEM
mapa v miomass chepsl.

[TogoOubie Tenma B mpocTtpaHcTBe. COOTHONICHHS MEXIY IUIOMAIIMUA TMTOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

Ceuennss nuauHApa (MapaUleIbHO M NEPNEHIUKYJSPHO OCH), CEUEHHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOAAIIEE Yepe3 BEPIINHY ), CEUEHHUS 11apa.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty 1 B mpocTpaHcTBe. ClI0)KEHHE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucilo. PasnoxkeHue BekTOpa IO TpPEM HEKOMIUIAHAPHBIM BekTopam. lIpaBumio



napajuienenunena. Penienne 3anad, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPABWII JEMCTBUM C BEKTOPaMHU.
IIpssmMoyrosbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopaunHarsl Bektopa. IIpocreimue
3a7a4yl B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalipHOE NpPOU3BEICHHE BEKTOPOB.
Beruncnenue yrioB Mexay HNPsMBIMHA M IIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ NpU
PEIIEHNN T€OMETPUYECKUX 3a/1a4.

INIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBHI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3YIOTCA:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOYydYaroUlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEJICTABICHHUEM O MaTeMaTUYeCKHX OCHOBaX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHN, NPOIEIYp TIPakJaHCKOro oOmIecTBa
(BBIOOpHBI, OMpOCHI M Ip.), YMEHHEM B3aMMOJEICTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMSIMU M HA3HAYEHUEM.

ITaTpuoTHYeckoe BOCIUTAHNE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’KIaHCKOW MIEHTHUYHOCTH, YBaKEHUS K MPOLLIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, ILIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKUX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTU4YeCKOW HIKOJIbI, K HCIOJIB30BAaHUIO ITHUX
JOCTH)KEHUH B IPyTUX HayKax, TEXHOJOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOopMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOI'0 TIOBEACHHUS, CBSI3aHHOTO C NPAKTUYECKUM MPUMEHEHHEM
JOCTHDKEHUIN HAayKd M JISTEIbHOCThIO YYEHOI0; OCO3HAHHMEM JIMYHOI'O BKJIAJa B MOCTPOEHHE
YCTOWYIMBOTO Oy TIyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

JCTETMYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas OCTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pPacCyX AECHUH; BOCIPHUMMYHMBOCTHIO K
MaTEMaTUYECKUM acIeKTaM pa3JINYHbIX BUJIOB UCKYCCTBaA.

du3nyeckoe BOCIUTAHME:

c(OpMUPOBAHHOCTBIO YMEHHS NPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 37I0POBBIO
(3mopoBoe mHTaHUe, cOATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXa, peryispHas (pusuueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JeSITENIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOWS; MHTEPECOM K pa3IMYHBbIM
cdepam Mpo(hecCHOHATBHON J1eATENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiel nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIC
KU3HEHHbIC IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa30BaHMUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU; T'OTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pELICHUH IPAKTUYECKUX 3a/1a4 MaTEMAaTU4YECKOM HallPaBICHHOCTH.



JK0JIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYCCKOW KYJIbTYPhl, IMOHUMAHUEM BIHUSHUS COLUAIHHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aNbHOTO  XapakTepa JAKOJIOTMYECKUX MpoOJieM; OpUEeHTaluedl Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN Ui pellieHHs 3a7ad B 00JIacTH OKpY’Karoueil cpespl, MIaHUpOBaHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKAIOIIEH Cpeibl.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OpMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOM HayKu Kak cdepbl
YeJIOBEUECKOU JIEATEbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAYMMOCTH JJIs Pa3BUTHS LMBUIM3AIINY;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTUKH W MaTEMaTUYECKOW KYJbTYpOW Kak CPEeICTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYIIECTBISTH MPOEKTHYIO M  HUCCIEJOBATEIbCKYIO JIeATEIbHOCTh
WHAUBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenmMeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBI yU4eOHOTO mpenMeTa «MaremaTuka
XapaKTEepU3yIOTCS  OBIAJCHUEM  YHHBEPCAIbHBIMH  MO3HAGAMENbHBIMU  OeliCEUAMU,
VHUBEPCATbHBIMU — KOMMYHUKAMUBHLIMU — OCUCMEUAMY,  YHUBEPCANbHbIMU — Pe2yNsmUHbIMU
oelicmseusmu.

1) Vuusepcanvuvie noznasamenvnsie oeticmsus, obecneyusarom gopmuposanue 6a306bix
KOSHUMUBHBIX NPOYecco8 00y4arwmuxcs (0ceoeHue mMemooos NOZHAHUS OKPYICAIouje20 Mupa,
NpUMEHeHUe 102UYeCKUX, UCCTe008AMEeNbCKUX onepayull, yMeHuil pabomams ¢ ungopmayuei).

Ba3oBble 1oruveckue aeicTBUA:

® BBUIBISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPH3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MIOHATHI, OTHOUICHUH MEXIy MOHATHUSAMH; (HOPMYITHPOBATH OIPEICIICHUS MOHSTHH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS ISl 0000IIeHN s
U CpaBHEHHUs, KPUTEPUU MPOBOJMMOI0 aHAIN3a,

® BOCIPUHHUMATH, (POPMYJIUPOBATH U MPEOOPa30BBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE; YCIOBHBIC;

® BBIIBIIITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAOMIONEHUSIX W YTBEPXKACHUAX; IpeniaraTb KPUTEpUU Jsl BBIABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEYUNI;

e JenaTh BHIBOJBI C HCIIOJNIb30BAaHHEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3AKITIOUCHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITEIFHO JJOKA3aTeIhCTBA MATEMAaTHIECKUX YTBEPKACHUH (TIpsSMBbIE
U OT TPOTUBHOIO), BBICTPAWBaTh APryMEHTAlHIO, IPHUBOAUTH NPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BbIOMpaTh CrHOCOO pemieHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapUaHTOB
petieHusi, BEIOMpaTh HanboJee MOIXOMSIIUN ¢ yYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

Ba3zoBrble ucciaenoBareLCKHuE AeliCTBHA:



UCTIONIB30BaTh  BONPOCHI  KaK  HWCCIENOBATEIbCKUH  WMHCTPYMEHT  TIO3HAHWUS,;
dbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIIHNE MPOTUBOPEUNe, MpodIeMy, yCTaHABINBATh
HUCKOMO€ U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHUIO,
MHEHHUE;

NPOBOJUTh CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA AKCHEPUMEHT, HCCIICAOBAaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sBICHUS, IIpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXIy 00bEKTaMU, SIBICHUSIMHU, TIPOLIECCAMU;
CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh OOOOIIEHUS] W  BBIBOABI IO  pe3yJbTaTaM
NPOBENEHHOTO HAOIIOJICHHS, UCCIICIOBAHUS, OIEHNBATh JIOCTOBEPHOCTh MOJTYYSHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MIPOIECCA, & TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmueii:

BBISBIIATH A€(UIUTHI MH(DOPMAIIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIPOC U
JUISl peIlIEHNUs 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3IM4YHBIX THUIOB, AaHAJIW3UPOBATH,
CHCTEMAaTH3MPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHHUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, MpPEACTaBIATh €€ B pasM4yHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM 10 CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCneuusarom cohopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOWUXCSL.
Oo0menmne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJIEHHUS B COOTBETCTBUU C YCIOBUSMHU U LEIAMU
OOILEHHS; $ICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOYKY 3pPCHHS B YCTHBIX W
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 XOAY PELIeHUs 3a/1a4l, KOMMEHTHPOBATh
IIOJIYYEHHBIN pe3yJIbTaT;

B X0/1¢ 00CYKJICHHMS 33a7aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMON TeMbI, TPOOIEMBI,
peHIaeMoﬁ 3aa4i, BbICKAa3bIBaTb HACHU, HAICICHHBIC Ha TIOMCK PCIICHUA,
COIIOCTABJIAATb CBOU CYXKIACHUA C CYXIACHUAMU APYTIUX YYAaCTHHKOB JOUajiora,
0oOHapy’KUBaTh Pa3IMUMe U CXOJCTBO MO3ULIUHI; B KOPPEKTHOH (hopme HopMyIHpPOBATH
pa3HOIJIaCHsl, CBOU BO3PAKECHHUS;

MMPEACTABJIATE PE3YJIbTATHI PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Y4ETOM 3ajqad Mpe3eHTalUu U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHnuecTBo:

NOHUMATh M MCIIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYAIBbHOW pabOTHI
OpU pelIeHUH Y4YeOHbIX 3a/ay; HPUHUMATh Ieb COBMECTHOM JEATENbHOCTH,
IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmpeneisTb BHIbI PadoT,
JIOTOBApUBATHCsI, OOCYXKAaTh MpOIECC M pe3yibTaT paboThl; 0000maTh MHEHUS
HECKOJIBKHX JTIOACH;

y4acTBOBAaTh B IPYMNIOBBIX (popMax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMb» U HWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU



JeUCTBUS C IPYTUMU YI€HaMU KOMaH/Ibl; OL€HUBATh Ka4eCTBO CBOETO BKJIAJA B OOIIMM
IPOAYKT IO KPUTEPUSM, CHOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOJICHCTBHUS.
3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom popmuposanue CmoiCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.

Camoopranuszanms:

®  COCTaBJIATH IUIAH, AITOPUTM PELICHHS 33]a4H, BBIOUPATh CIOCO0 pelIeHus ¢ yu€ToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJaJeTh HAaBbIKAMM IIO3HABATENBHOM pE(PIEKCMH KaK OCO3HAaHUS COBEPIIAEMBIX
JNEHCTBUI M MBICIUTENbHBIX IPOLIECCOB, MX Ppe3yJbTaTOB; BIAAETh CHOCOOAMH
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IMPOLECCa W PE3ysIbTaTa PELICHHUs MaTeMaTU4YeCKOU
3aJa4H;

® IpeABUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IIPH PELICHUM 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX, HAWJEHHBIX
OIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3yibTaTa LEIM M YCIOBUSAM, OOBSACHATH HPUYUHBI
JOCTUKEHUSI WIM HEJIOCTHKEHHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLEHKY IPUOOPETEHHOMY ONBITY.

IMPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBath MOHATHUSAMH: TOYKA, MPsSMasi, TNIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPHU PEIICHUN T€OMETPHUIECKHIX
3azad.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTE H  TEPIEHIUKYJISAPHOCTh TMPSAMBIX U
IJIOCKOCTEM.

KnaccudunupoBars B3aMMHOE pacnofiosKeHHE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATHSIMHU: JIBYTPAaHHBIA YTroj, TpaHU JABYTPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJa; IMHEHHBIA yToJI JBYTPAHHOTO YIJIa; TPayCHAs Mepa JBYTPaHHOTO yTJia.

OnepupoBaTh MOHSATHSMH: MHOTOTPAHHWK, BBITYKJIBIA W HEBBIMYKIBIA MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, MPABUIBHBIA MHOTOTPAHHHUK.

Pacrio3naBaTh OCHOBHBIE BUIBl MHOTOTPAHHUKOB (MHpaMuia; MpU3Ma, MPSIMOYTOIbHBIN
napajuiejenumnes, Kyo).

KrnaccuguiupoBate MHOTOTpAaHHUKH, BBIOMpas OCHOBAaHUS JUIS  KJIACCU(UKAINA
(BBIMTyKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH; TPAaBUIbHBIE MHOTOTPAHHUKH; TMPSMBbIE U
HAKJIOHHBIE TIPU3MBI, TapalIeICTUTICIbI).

OnepupoBaTh MOHATUSAMH: CEKYIIasi INIOCKOCTh, CEYeHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCIIONb3YsI METOJI CIIEIOB.

Ctpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBHIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YEepPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BU]I CBEPXY, COOKY, CHU3Y.

Pemars 3amaun Ha HaxXOXACHHE TEOMETPUYECKMX BEJIMYMH 10 oOpaslaMm WId
QIropuT™MaM, MPUMEHSS HU3BECTHHIE AHAJUTHUYECKUE METOJbl IMPU PEUIeHUH CTaHIapTHBIX



MaTeMaTHYECKUX 3a1a4 Ha BBIYHCICHUE PACCTOSHUN MEXIy IBYMsS TOYKaMH, OT TOYKH MO
MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEX/TY CKPEIIUBAIOIIUMUCS TPSIMBIMHU.

Pemarp 3amaun Ha HaxXOXKIACHHE TEOMETPUUYECKUX BEIMYMH 1O o0OpasinaMm Wid
QITOPUTMaM, TPHUMEHsSST HM3BECTHBIC AHAMTHYECKUE METOJBl TPU PEIICHWH CTaHIApTHBIX
MaTeMaTHYECKUX 3a]ad Ha BBIYMCICHHE YTJIOB MEXIY CKPEUIMBAFOIIUMUCS MPSIMBIMH, MEKIY
MPSIMON U TIOCKOCTBIO, MEXTY TUIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Boerancnsate 00bEMBI U TUIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (OpMyJI; BBIYHCISITH COOTHOIICHUS MEXIY IUIOIIAASMUA TTIOBEPXHOCTEH,
00BEMaMu TIOO0OHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh TOHITHSIMH: CHUMMETPUS B MPOCTPAHCTBE; IICHTP, OCh W ILIOCKOCTh
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

[IpumensTsr reomerpudeckne (aKThl IS PEIICHUS CTEPEOMETPUYCCKHX — 3ajad,
MIPEJIITOJIATAOIINX HECKOJBKO IIIaroB PENICHUS, €CIIM YCIIOBUS MPUMEHEHUS 3aJlaHbl B SIBHOU
dbopwme.

[TpuMeHsTh TpOCTEHIIIME TPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a1a4.

[IpuBOoNUTH, TIPpUMEpPHI MAaTEMAaTHYECCKMX 3aKOHOMEPHOCTEH B TIPUPOJE U IKH3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPaKTUKE: aHAM3HPOBATh peallbHbIE CUTyaIlud U
NPUMCHSTh W3yYCHHBIC TIOHATHS B  MPOILECCE TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
c(hOpMYyJIUPOBAHHON TMPOOIEMBI, MOICIUPOBATH PEATbHBIC CHUTYyaIllMd HA S3BIKE TEOMETPHH,
MCCIIEIOBATh TMOCTPOEHHBIE MOJENU C HCIOJIB30BAaHHEM T'€OMETPUUYECKUX TOHSTUU U TEOPEeM,
amnmapara anreOpsl; peniath NpakTHYeckKue 3a1auu, CBI3aHHbIE C HAX0XKICHUEM FeOMETPHUECKHUX
BCJIMYMH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HWIHHIpUYECKast MMOBEPXHOCTb, oOpazytoriue
[IWTHHIPAYECKON TTOBEPXHOCTH; IMJIMHP; KOHUYIECKasi IOBEPXHOCTH, 00pa3yIonue KOHUIeCKON
MTOBEPXHOCTH, KOHYC; ChepHUuecKas MOBEPXHOCTb.

PacnioznaBats Tena BpaiieHus (MUIUHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI TTOTyUEHUS TEJl BpaIllCHUS.

KnaccudumupoBars B3auMHOE pacmoiokeHHE CPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHSMH: IMAPOBON CETMEHT, OCHOBAaHWE CETMEHTA, BHICOTA CETMEHTA;
[IapOBOM CJIOH, OCHOBaHHUE MIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH TeN BpalleHUs, TEOMETPUIECKUX TNl C
npuMeHeHueM (Gpopmyir.

OnepupoBarh MOHATUSMHU: MHOTOTPAaHHUK, BIUCAHHBIA B c(hepy M ONMCAHHBIA OKOJIO
cdepsl; cdhepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BeI4ucnaTe COOTHOIIECHUS MEXKIY IUIOMIAASMHU MOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
TEJL

N300pakaTh n3y4yaembie (GUTypbl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.



BrImoTHATE (BBIHOCHBIC) IIOCKHUE YEPTEKHM U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP: BU
CBEpXy, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJ BPALICHHUSI.

W3BnekaTh, HHTEPIPETUPOBATH M MPe0OPa30BbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

Brinmonaare ﬂeﬁCTBHH CJIOKCHUA BCKTOPOB, BLIYUTAHUA BCKTOPOB U YMHOXXCHUS BCKTOpaA
Ha YUCJI0, OOBICHATH, KAKMMHU CBOMCTBAMM OHH 00J1a1al0T.

[TpuMeHSTH MTPaBHUIIO TapaJJIeIIECHITe .

OnepupoBarh MOHATHAMH: JCKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOPAMH, CKaIspHOE
MPOU3BCACHUC BEKTOPOB, KOJNIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W MPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPaMH,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3aaBaTh TUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reomerpuueckne (akThl Ui PEHICHHS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NMPUMEHEHUS 3aJaHbl B SBHOW
dbopwme.

Pemratn HpOCTCﬁHIPIG TCOMCTPHUICCKUC 3aa4u Ha NPUMCHCHHUC BCKTOPHO-KOOPAWHATHOT'O
MEeTo/1a.

Pemrate 3amaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUUECKUX BEITUYHMH MO 00pas3liaM WM alrOpUTMaM, MPUMEHSS M3BECTHBIE METOJbI MPH
PCIICHHU CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4.

[IpuMeHATH HpocCTENIIMEe NPOrpaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a1a4.

[TpuBoaUTH, TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U SKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE.

[IpuMeHATH MONy4YEeHHBbIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH PEAIBHBIE CUTyallud M
OPUMEHSTh HM3yYEHHbIE TIOHATHS B  TMPOLECCe TMOWCKAa pElIeHHUs  MaTeMaTHYeCKU
cOpMyYJIMPOBAHHOW TPOOIEMbI, MOACTHUPOBATh pPEATbHBIC CHTyallUd Ha S3bIKE T'€OMETPUH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJETH C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUUH U TEOpEM,
arrapara anre6p1;1; pemiaTh MPAKTUYCCKUEC 3aa4u, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUUCCKUX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHUE

INPUJIOKEHHUE 1

10 KUIACC
Ne HaumeHoBaHue KoJsinyecTBo 4acoB JyekTpoHHBbIE (IU(pPOBLIE) 00pa3oBaTelbHbIE
I/ | pasaejioB U TeM Bcero | Kontpoabnbie | IlpakTuyeckue | pecypchbl
NMPOrpamMMbl padoThI padoThI
1 Beenenue B 10 1 2 https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
CTEPEOMETPUIO https://resh.edu.ru/
https://www.problems.ru/view_by_subject_new.php?parent=193
2 [IpsiMbIe U TUIOCKOCTH 12 1 3 https://resh.edu.ru/ http://school-
B [IPOCTPAHCTBE. collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-
TlapanaensHOCTh 36115554a9ch/
MPSIMBIX U MJIOCKOCTEHN
3 [TepieHAMKYIAPHOCTH 12 1 2 https://resh.edu.ru/ http://school-
IPSMBIX U IIIOCKOCTEH collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-
36115554a9cb/
4 VYTl MexIy 10 1 1 http://school-collection.edu.ru/catalog/rubr/3298222e-279f-
MPSIMBIMU U 475d-85f6-36115554a9ch/
IJIOCKOCTSIMU
5 MHororpanHuku 11 1 2 http://school-collection.edu.ru/catalog/rubr/3298222e-279f-
475d-85f6-36115554a9ch/
6 OO0BEMBI 9 0 2 https://resh.edu.ru/ http://school-collection.edu.ru/catalog/
MHOT'OIrpaHHUKOB
7 IToBTOpeHue: 4 1 1 https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
CEYEHUs], PACCTOSTHHSA https://www.problems.ru/view_by_subject_new.php?parent=193
U YTJIbI
OBUIEE KOJIMYECTBO 68 6 13

YACOB I10 ITPOTPAMME
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https://resh.edu.ru/
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http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-36115554a9cb/
http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-36115554a9cb/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://www.problems.ru/view_by_subject_new.php?parent=193

11 KJIACC

Ne i/

HanmeHnoBaHue pa3/ie/ioB U TeM
NMPOrpaMmblI

KoauuecTBO 9acoB

Bcero KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/bHbIE

pecypchl

Tena BpameHus

12 1

https://resh.edu.ru/
https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-
ege#!/tab/173765699-2

OO0BEMBI TET

https://resh.edu.ru/
https://fipi.ru/ege/otkrytyy-

bank-zadaniy-
ege#!/tab/173765699-2

BekTopsl M KOOpAMHATEI B IPOCTPAHCTBE

10 0

https://resh.edu.ru/
https:/fipi.ru/ege/otkrytyy-

bank-zadaniy-
eget#!/tab/173765699-2

[ToBTOpenwue, 06001IEHNE,
cUCTeMaTH3aIus 3HaHW

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-
ege#!/tab/173765699-2
https://resh.edu.ru/

http://school-
collection.edu.ru/catalog/

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME

34 3
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://resh.edu.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
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https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

HOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

IMPUJIOKEHUE 2

Ne

n
/

n

Tema ypoka

KoaudecTBo 4acoB

Bcer
0

KonTpo
JIbHbIE
padoThbI

IMpakr
HYECK
ue
padot
bl

Jlara
usyue
HUSA

DJIeKTPOHHbIe N (poBbIe 00pa3oBaTe/IbHbIE pecypchl

OCHOBHBIE TOHATHUA
CTEPEOMETPHUH: TOUKA,
npsiMasi, MI0CKOCTb,

npoctpaHcTBo. [IpaBuna

M300paKeHHS Ha

pUCYHKax: I/I306pa)KCHI/I5{

IUIOCKOCTEH,
napauIeTbHBIX TPSIMbIX
(OTpe3KOB), cepeaHBI
OTpe3Ka

https://resh.edu.ru/subject/lesson/7284/

https://resh.edu.ru/subject/lesson/7299/

IMoustus:
IIepECEKAOIINECS
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/6133/

ITousTH:
MePECEKAOIINECS
IUIOCKOCTH,
MEPECEKAOIINECS
npsMasi ¥ II0CKOCTh

http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-

36115554a9cb/

[IpakTuyeckas padora.
3HaKOMCTBO C
MHOT'OT'paHHUKaMH,
n300pakeHNe
MHOTOI'PaHHHKOB Ha
pUCYHKaX, Ha
IPOEKIIMOHHBIX

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2



https://resh.edu.ru/subject/lesson/7284/
https://resh.edu.ru/subject/lesson/7299/
https://resh.edu.ru/subject/lesson/6133/
http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-36115554a9cb/
http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-36115554a9cb/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2

yeprexax

HauanbHble cBeieHHS O
Ky0Oe U nupamuze, ux
Pa3BEPTKH U MOJIEIH.
Ceuenus
MHOTOTPaHHHKOB

https://resh.edu.ru/subject/lesson/6018/

[IpakTuyeckas padora.
IToBTOpEeHue
TUTAHUMETPHH.
HauanbHble cBenieHus o
KyOe U nmupamuze, ux
Pa3BEPTKU U MOJAEIIH.
Ceuenus
MHOT'OI'PaHHHUKOB

https://resh.edu.ru/subject/lesson/2780/

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUHU
CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U
CIEICTBHS U3 HUX

https://resh.edu.ru/subject/lesson/4756/

BxonHO KOHTPOJIb.
[Tonsitre 06
AKCHOMaTHUYECKOM
MOCTPOEHUU
CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPUHU U
CJIEICTBHS U3 HUX

https://resh.edu.ru/subject/lesson/4756/

ITousarue o6
AKCUOMAaTUYECKOM
MOCTPOCHHUHU
CTEPCOMETPUH: AKCHOMBI
CTEPCOMETPHUH U
CJIEICTBHS U3 HUX

https://resh.edu.ru/subject/lesson/4756/

10

TTonsaTue 00

https://resh.edu.ru/subject/lesson/4756/start/203542/



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/2780/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/start/203542/

AKCHOMAaTHUYECKOM
HOCTPOCHHUH
CTEPEOMETPHH.

11

Bzanmuoe
pacIoIoKEHUE MPSIMBIX B
MIPOCTPAHCTBE:
nepeceKaromecs,
napajuieIbHbIC U
CKPEIIUBAIOIINECS
psIMbIC

http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-

36115554a9cb/

12

[TapannensHOCTB
MPSIMBIX U MJIOCKOCTEH B
IPOCTPAHCTBE:
napasuieNibHbIe MPsIMbIC B
IIPOCTPAHCTBE;
napajuieIbHOCTh TPEX
MPSIMBIX

http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-

36115554a9cb/

13

[TapamiensHOCTD
MPSAMBIX U TJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapayeabHOCTB IPSIMON
U TUNIOCKOCTH

https://resh.edu.ru/subject/lesson/6129/

https://resh.edu.ru/subject/lesson/6065/

14

Vel ¢
COHaNpaBJICHHBIMU
CTOpOHAMHU

https://resh.edu.ru/subject/lesson/6065/

15

Yrois Mexay NpsIMbIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/

16

[IpakTuyeckas padora
VYron MexIy nNpsSMBIMH B
IPOCTPAHCTBE.

https://resh.edu.ru/subject/lesson/6133/

17

[TapannenbHOCTD
IJIOCKOCTEM:
napajuiesibHble

http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-

36115554a9cb/



http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-36115554a9cb/
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https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6133/
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IIJIOCKOCTH

18

CBolicTBa napauiesIbHbIX
IUIOCKOCTEN

https://resh.edu.ru/subject/lesson/6129/

19

[IpocTreiimue
IPOCTPaHCTBEHHBIE
(GUTypHI Ha THIOCKOCTH:
TeTpas’ap, Kyo,
napauieIIeUIe]I.
[IpakTuyeckas paborta

https://resh.edu.ru/subject/lesson/5444/

20

[Toctpoenue ceuenuit

http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-

36115554a9cb/

21

IToctpoeHue ceueHui.
[TpakTuueckas paboTa.
[Ipoexkr.

https://www.problems.ru/view by subject new.php?parent=193

22

KonrponbHas pabora no
teme "[Ipsmbie u
IUIOCKOCTH B
IIPOCTPAHCTBE.
[TapamiensHOCTD
IPSIMBIX U IJI0CKOCTEH"

https://resh.edu.ru/subject/lesson/6133/

23

[lepnieHAUKYISAPHOCTD
IIPSIMOM M TUIOCKOCTH:
NEPIEHAUKYIISIPHBIE
IIPsIMBIE B IPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4724/

24

[IpsimMble napasenbHble
U TIEPIIECHINKYJIIPHBIE K
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/

25

[IpsimMble napasenbHble
U TIEPIIECHINKYJIIPHBIE K
IJIOCKOCTH.
[TpakTrueckas pabota

https://resh.edu.ru/subject/lesson/4757/

26

IIpu3naxk
NEPIECHIUKYIAPHOCTU
IPSIMOM U INIOCKOCTHU

https://resh.edu.ru/subject/lesson/4758/



https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/5444/
http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-36115554a9cb/
http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-36115554a9cb/
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https://resh.edu.ru/subject/lesson/4758/

27

[Ipu3nak
NEPIECHIUKYIPHOCTU
IPSIMOM M INIOCKOCTHU

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2

28

Teopema o mpsimMoi
NEPIEHAUKYISIPHON
MIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4758/

29

Teopema o npsimoi
NEPICHIUKYISPHOM
IUIOCKOCTH. PemieHue
3aa4.

https://resh.edu.ru/subject/lesson/4724/

30

Teopema o npsimoit
NEPIEeHIUKYISPHOM
IUIOCKOCTH. PerieHue
3aga4d ux EI'D.

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2

31

[Iepnennukymnsp u
HAKJIOHHBIC: PACCTOSIHUE
OT TOYKH JI0 TUNIOCKOCTH,
paccTostHUE OT NPSAMOK
JI0 IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/

32

[TpakTnyeckas padora.
[lepnenaukymnsap u
HAKJIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 TUNIOCKOCTH,
paccTostHUE OT MPSAMOK
J10 IIJIOCKOCTH.

https://resh.edu.ru/subject/lesson/6127/

33

Ilepnenpukymnsp u
HAaKJIOHHBIE: pacCTOsTHUE
OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSAMOK
J10 IIJIOCKOCTHU

https://resh.edu.ru/subject/lesson/6127/

34

KonTtponbHas pabora o
teme: "llepneHaukysp u
HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH,

https://resh.edu.ru/subject/lesson/6127/



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://resh.edu.ru/subject/lesson/4758/
https://resh.edu.ru/subject/lesson/4724/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://resh.edu.ru/subject/lesson/6127/
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paccrosiHue OT NPSAMOU
o TIockocTy"

35

VYrsl B IPOCTPAHCTBE:
YTOJI MEXAY IPSIMOM U
IUIOCKOCTBIO

http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-

36115554a9cb/

36

JIByrpanHbiii yrod,
JIMHENHBIN yroma
JIBYTPaHHOI'O yIJia

https://resh.edu.ru/subject/lesson/6063/

37

[IpakTuyeckas padora.
JByrpanHsblii yroiu,
JIMHENHBIN yromi
JIBYT'PaHHOI'O yIJia

https://resh.edu.ru/subject/lesson/6063/

38

[IepnieHIMKYIAPHOCTH
IUIOCKOCTEM: MPU3HAK
NEePIEHIUKYISIPHOCTU
JIBYX IJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/4748/

39

[lepnenAUMKYISIPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEPIEHAUKYISIPHOCTH
JIBYX IJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/4748/

40

[IepnieHAUKyYIAPHOCTH
IIJIOCKOCTEW: MpU3HAK
NEePIEHAUKYISIPHOCTH
JIBYX IJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/4748/

41

Teopema o Tpéx
HepHeHINKYJIsIpax

https://resh.edu.ru/subject/lesson/4748/

42

Pewenue 3anau. Teopema
0 TPEX MEPNEHTUKYIAPAX

https://resh.edu.ru/subject/lesson/4677/

43

Teopema o Tpéx
MepHEHINKYIISIPax.
IToxroroska k
KOHTPOJIbHOW paboTe.

https://resh.edu.ru/subject/lesson/4747/

44

KonTtponsHas pabora o
TeMaM

https://resh.edu.ru/subject/lesson/6063/



http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-36115554a9cb/
http://school-collection.edu.ru/catalog/rubr/3298222e-279f-475d-85f6-36115554a9cb/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/4748/
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"IlepneHIUKYISIPHOCTD
MPSAMBIX U IIOCKOCTEH"
u "Vl MEXITY
PSIMBIMU U
10cKoCcTsIMU"

45

ITousarue
MHOTOT'PaHHUKA,
OCHOBHEIE DJIEMEHTHI
MHOTOT'PaHHHKA,
BBIMYKJIbIE U
HEBBITTYKJIbIC
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTOTPaHHHKA

https://resh.edu.ru/subject/lesson/6018/

46

[Ipu3ma: n-yronpHas
IpU3Ma; TpaHy U
OCHOBaHUS IPU3MBI;
npsiMasi U HaKJIOHHAs
pu3Mbl; OOKOBas U
MI0JIHAsl IOBEPXHOCTh
IPU3MBI

https://resh.edu.ru/subject/lesson/5443/

47

[Tapamnenenunen,
IIPSAMOYTOJIBHBIN
napajulesIeunes u ero
CBOMCTBA

https://resh.edu.ru/subject/lesson/4023/

48

IIupamua: N-yroybHas
nupaMujia, TpaHy u
OCHOBaHUE TUPAMU/IBL;
O0oKOBas U MoJHAs
IIOBEPXHOCTh TUPAMHU/IBI;
IIPABWIbHASA U yCEYEHHAs
nUpaMuIa

https://resh.edu.ru/subject/lesson/5866/

49

[IpaBuibHBIE
MHOT'OT'paHHUKH!

https://resh.edu.ru/subject/lesson/4023/



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/4023/
https://resh.edu.ru/subject/lesson/5866/
https://resh.edu.ru/subject/lesson/4023/

MIOHATHE IIPABUIIBHOTO
MHOTOTPaHHMKa;
IIpaBUJIbHAS NIpU3Ma U
IIPABWJIbHAS TUPAMUJIA;
IIpaBUJIbHAS TPEYTOJIbHAS
UPaMHAJA U
IIPaBUJIBHBIN TETPaAdP;
Ky0

50

[IpencraBnenue o
IIPABUJIBHBIX
MHOTI'OrpaHHUKAax:
OKTa’Zp, NOAEKAd AP U
MKOCadIp.

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2

51

[TpakTuyeckas pabora.
Cummerpus B
IIPOCTPAHCTBE:
CUMMETpUs
OTHOCHUTEIIBHO TOYKH,
IIPSIMOM, TNIOCKOCTH.
ONEMEHTBI CUMMETPUH B
nUpaMuax,
napasuleJenune1ax,
IPABUJIbHBIX
MHOTOTpaHHHUKaX

https://resh.edu.ru/subject/lesson/2035/

52

Brruncnenue 31eMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JIMAarOHaJM, yTIIbl

https://resh.edu.ru/subject/lesson/6018/

53

[IpakTuyeckas pabora.
ITromans OOKOBOM
ITOBEPXHOCTHU U MOJHOU
MMOBEPXHOCTHU MPSIMOi
MPU3MBI, TUIOIIA/1b
OCHOBaHMH, TEOpEMa O
OOKOBO¥ TOBEPXHOCTH

https://resh.edu.ru/subject/lesson/5443/



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://resh.edu.ru/subject/lesson/2035/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/

IPSIMOM TIPU3MBI

54 [Tnomans 6OKOBOMI 0 0 https://resh.edu.ru/subject/lesson/5866/
MIOBEPXHOCTH H
HIOBEPXHOCTHU
IIPaBUIIbHOM MMPAMUJIBI,
TeopeMa O IUIOIAAN
OOKOBOI IOBEPXHOCTHU
YCEYEHHOM MUupaMuspl.
IToaroroBka x
KOHTPOJIbHOM paboTe.
55 | KontponbHas pabora o 1 0 https://resh.edu.ru/subject/lesson/4912/
teme "MHororpaHHuku"
56 | Tlonsarue 06 0OBEME 0 0 https://resh.edu.ru/subject/lesson/4904/
57 O06BEM nupamMubl 0 0 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
58 | OObBEM mupamuIBbL. 0 0 https://resh.edu.ru/subject/lesson/5732/
Pemenue 3amau.
59 | OObBEM nupamuIBbL. 0 0 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
Pewenue 3amau u3 EI'D
60 | IIpaxkruueckas pabora. 0 1 https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
O06béM nupamMu/Ibl
61 O06BEM npu3Mbl 0 0 https://ege.fipi.ru/
62 | IIpakruyeckas pabora. 0 1 https://ege.fipi.ru/os11/xmodules/gprint/index.php?theme guid=82E8E55
OO6BEM PU3MBIL. D77CB890540B1CF70B91B5B4A
Penienue 3amau proj_gquid=E040A72A1A3DABA14C90C97EOBGEE7DC
63 | OObEM npu3MsI. 0 0 https://ege.fipi.ru/os11/xmodules/gprint/index.php?proj_guid=E040A72A
Pemenue 3anay u3 EI'D 1A3DABA14C90C97EOBGEE7DC
theme_guid=82E8E55D77CB890540B1CF70B91B5B4A md=gprint
groupno=11
64 | IloBropenue "OOBEMEI 0 0 https://resh.edu.ru/subject/lesson/5629/
MHOTOTPAaHHUKOB".
Pemenne 3agau u3 EI'D.
65 [IpoexTHas pabora, 0 1 https://resh.edu.ru/subject/lesson/5732/

00001IEeHne

cHUCTEMaTH3alys 3HaHUH.



https://resh.edu.ru/subject/lesson/5866/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4904/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://resh.edu.ru/subject/lesson/5732/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://ege.fipi.ru/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/5732/

ITocTtpoeHue ceueHuii B
MHOTOTPaHHUKE

66

[ToBTopenue, 0600IIEHNE
CHCTeMaTH3alus 3HaHUH.
Brruucnenue
PACCTOSIHUI: MEXITY
ABYMs TOYKaMH, OT
TOYKH JI0 TIPSIMOH, OT
TOYKH OO0 IINIOCKOCTH,
MEXKTy
CKpCIIUBAIOINMHUCA
IPSMBIMH

https://www.problems.ru/view by subject new.php?parent=193

67

Hrtorosast KOHTpoOJIbHASA
paboTta

https://eqe.fipi.ru/

68

[ToBTopenue, 0600IEHNE
cUCTEeMaTU3alus 3HaHUM.
Beruncnenue yrios:
MEXIY
CKpCIIUBAOIIUMHUCA
IPSIMBIMU, MEKIY
IIPSIMOM U IIOCKOCTBIO,
JByTPaHHBIX YIJIOB,
YIJIOB MEXIY
IIJIOCKOCTSIMU

https://www.problems.ru/view by subject new.php?parent=193

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

13



https://www.problems.ru/view_by_subject_new.php?parent=193
https://ege.fipi.ru/
https://www.problems.ru/view_by_subject_new.php?parent=193

11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 9acoB

Bcero

KonTpoabn
ble padoThI

HpakTn4
ecKue
padoThbI

Jlara
U3y4YeHHs

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE pecypChl

[ToBTopenue 10 kiacca.

0

https://resh.edu.ru/subject/lesson/2031/

Cdepa u map: ueHTp, paauyc,
JTUaMETp; TUIOIIAab TOBEPXHOCTH
cdepsl B3anmHoe pacrnonoxxenue
cepsl U IIOCKOCTH; KacaTeIbHasl
IJIOCKOCTH K cdepe; MIoaib

cepsl

0

https://resh.edu.ru/subject/lesson/5525/

[IpakTryeckas padora.
N3oOpakenue cdepsl, mapa Ha
wiockoctu. CedeHus mapa

https://resh.edu.ru/subject/lesson/4034/

[unuaapudeckas MOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKON
MTOBEPXHOCTH, OCh
III/IJ'IHH)IPH‘IGCKO?I ITOBCPXHOCTH.
Pemenue 3amau 3a 10 kiacc.

https://fipi.ru/ege/otkrytyy-bank-

zadaniy-ege#!/tab/173765699-2

Bxonnoi konTposs. Hunusap:
OCHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroIias u OCh;
IUIOIIAas OOKOBOM M MOJIHOM
MTOBEPXHOCTH

https://resh.edu.ru/subject/lesson/6300/

[TpakTuueckas pabora.
N3obpaxenue muimHapa Ha
IUIOCKOCTH. Pa3BépTka nunuuapa.
Ceuenus nuuHIpa (MIIOCKOCTHIO,
NapajuIeIbHON WIN
MIePIEHINKYIISIPHONW OCH IMJIMH]IPA)

https://fipi.ru/ege/otkrytyy-bank-

zadaniy-ege#!/tab/173765699-2

KoHnnyeckast noBepXHOCTB,
o0pa3yronme KOHHIEeCKOU

https://resh.edu.ru/subject/lesson/4903/



https://resh.edu.ru/subject/lesson/2031/
https://resh.edu.ru/subject/lesson/5525/
https://resh.edu.ru/subject/lesson/4034/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://resh.edu.ru/subject/lesson/6300/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://resh.edu.ru/subject/lesson/4903/

IMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IMOBCPXHOCTH

Konyc: ocHOBaHue U BepIINHA,
oOpasyromias ¥ 0Cb; IUIOIAIh
OOKOBOM U MOJIHOW MTOBEPXHOCTH

https://resh.edu.ru/subject/lesson/4903/

VY ceu€HHBIN KOHYC: 00pa3yroIme u
BBICOTA; OCHOBAHUS M OOKOBas
MOBEPXHOCTh

https://resh.edu.ru/subject/lesson/4903/

10

[IpakTuueckas pabora.
N3o06paxenune koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTBIO,
MapajieIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, TIPOXOASIIEH uepes
BEPILHHY)

https://resh.edu.ru/subject/lesson/4911/

11

KOM6I/IH8.I_II/IH TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

https://resh.edu.ru/subject/lesson/4906/

12

MHOrorpasHHuk, ONUCaHHbINA OKOJIO
cdepsr; cepa, BnUCaHHAs B
MHOT'OTPaHHUK WUJIU B TEJIO
BpAILICHUS

https://resh.edu.ru/subject/lesson/4906/

13

ITonsatue 00 00BéMme. OCHOBHEIE
CBOIiCcTBa 00BEMOB TEN

https://resh.edu.ru/subject/lesson/4904/

14

O06BEM UIMHIpA, KOHYCA

o

https://resh.edu.ru/subject/lesson/5629/

15

[IpakTruyeckas padora. O0BEM
11apa ¥ Iiomaab cepbl

https://resh.edu.ru/subject/lesson/4910/

16

[Tono0OHBIE TENa B IPOCTPAHCTBE.
CoOTHOIICHUST MEXKIY TUIOIIAISIMU
MOBEPXHOCTEH, 00BEMaMHU
nogo6ueIx Tea. ITogroroska
KOHTPOJIbHOH paboTe.

https://resh.edu.ru/subject/lesson/4911/

17

KontponbHas paboTa mo temam
"Tena Bpamenus" u "O0beMbl Ten"

https://resh.edu.ru/subject/lesson/5754/

18

BekTop Ha MII0CKOCTH U B

https://resh.edu.ru/subject/lesson/2506/



https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4911/
https://resh.edu.ru/subject/lesson/4906/
https://resh.edu.ru/subject/lesson/4906/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/4911/
https://resh.edu.ru/subject/lesson/5754/
https://resh.edu.ru/subject/lesson/2506/

IIPOCTPAHCTBE

19

CrnoskeHne U BEIYUTAaHHUE BCKTOpPOB

https://resh.edu.ru/subject/lesson/2030/

https://resh.edu.ru/subject/lesson/2733/

20

YMHOKEHUE BEKTOPa HA YUCJIIO

o

o

https://resh.edu.ru/subject/lesson/3037/

21

Pa3noxxenue BekTopa 1o Tpém
HEKOMILIAaHAPHBIM BEKTOpaM.
[IpaBuiio napamienenunena

https://resh.edu.ru/subject/lesson/3038/

22

Pemenne 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IPABUJI JEHCTBUH C
BEKTOPaMH

https://resh.edu.ru/subject/lesson/4758/

23

[IpakTryeckas pabora.
[IpssMoyronpHas cucreMa
KOOpJUHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3agauu B
KOOPJHMHATAX

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

24

YT01 MEeXKIy BEKTOPaMH.
CkansipHO€ TTpOM3BEICHUE
BEKTOPOB

https://resh.edu.ru/subject/lesson/5723/

25

Brruucnenue yrios Mexuay
IPSIMBIMU U TUIOCKOCTSAMHU

https://resh.edu.ru/subject/lesson/5731/

26

[TpakTryeckas pabora.
KoopanHaTHO-BEKTOPHBIN METOT
IIPU PELICHUN F€OMETPUYECKUX
3a/1a4

https://resh.edu.ru/subject/lesson/2508/

27

Pemenue 3anay u3 EI'D o teme
"BexTopsl 1 KOOPAMHATHI B
mpocTpaHcTee”

https://resh.edu.ru/subject/lesson/2508/

28

[ToBTOpeHue, 0600IIEeHNE U
CUCTEeMaTH3aIHsI 3HAHHH.
OcHoBHBIE GUTYPHI, (PAKTHI,
TEOpEMBI Kypca IJIaHUMETPUHU

https://fipi.ru/ege/otkrytyy-bank-

zadaniy-ege#!/tab/173765699-2

29

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTHu3alus 3HaHuH.

https://fipi.ru/ege/otkrytyy-bank-

zadaniy-ege#!/tab/173765699-2



https://resh.edu.ru/subject/lesson/2030/
https://resh.edu.ru/subject/lesson/2733/
https://resh.edu.ru/subject/lesson/3037/
https://resh.edu.ru/subject/lesson/3038/
https://resh.edu.ru/subject/lesson/4758/
https://resh.edu.ru/subject/lesson/5724/
https://resh.edu.ru/subject/lesson/5723/
https://resh.edu.ru/subject/lesson/5731/
https://resh.edu.ru/subject/lesson/2508/
https://resh.edu.ru/subject/lesson/2508/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2

OcHoBHBIE QUTYPBI, (HAKTHI,
TEOpPEMBI Kypca INIAHUMETPUH

30 [ToBTOpeHUE, 0600IICHNE 1 1 https://fipi.ru/ege/otkrytyy-bank-
cUCTeMAaTH3alys 3HaHUH. 3a1a4n zadaniy-ege#!/tab/173765699-2
TUTAHUMETPUHU M METOJIBI X
penieHus

31 [TpakTuyeckas pabora. 1 https://fipi.ru/ege/otkrytyy-bank-
[ToBTOpeHue, 06001IEeHNE 1 zadaniy-ege#!/tab/173765699-2
CHCTEMAaTH3alMs 3HaHui. 3a1a4dn
IJITAHUMETPUHU ¥ METOJIBI X
pelieHus

32 [ToBTOpEeHME, 0000IIEHNE U 1 https://fipi.ru/ege/otkrytyy-bank-
CHCTEMAaTH3alUs 3HAHUI. zadaniy-eqge#!/tab/173765699-2
OcHoBHbIE QUTYpBI, (HaKTHI,

TEOPEMBI Kypca CTepEOMETPUHI

33 HTorosas KOHTpoJIbHAs paboTa 1 https:/fipi.ru/ege/otkrytyy-bank-

zadaniy-ege#!/tab/173765699-2

34 [ToBTOpEeHME, 0000IICHNE 1 1 https://fipi.ru/ege/otkrytyy-bank-
CUCTEMAaTH3alUs 3HAHUN zadaniy-ege#!/tab/173765699-2

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
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