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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yuebHoro Kypca «I eomerpus» 6a30Boro ypoBHs ajs oOyyaromuxes 10 —11
KJaccoB pa3pabotaHa Ha ocHoBe DenepaqbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpenHero oéuiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIMNA POCCHICKOTO OOpa30BaHMSL
Peanmaunﬂ porpaMmabl oOecrieunBaer OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHLIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OEJI0OCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMTO3HABATCIBbHOI'O PA3BUTHA JINMYHOCTHU 06yqa101u1/1xca.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca T€OMETpUM Ha YPOBHE CPEIHEro 00IIero oopa3oBanus 00ycIoBIeHa
MPAKTUYECKOW 3HAYMMOCTBIO METANpEeAMETHBIX U TPEAMETHBIX PEe3yJIbTaTOB OO0Yy4YeHUS
TEOMETPUM B  HANpaBICHWW JIUYHOCTHOTO Ppa3BUTUS  OOydaromuxcs, (QOpMUPOBAHUS
(YHKIIMOHATFHONW MaTeMaTHUYeCKOW TPaMOTHOCTH, H3Y4YEHHUS NPYrUX Y4EOHBIX TUCIUTLIMH.
PazButne y oOydarommxcsi NMPaBWIBHBIX TPEACTABICHUN O CYIIHOCTH W TPOUCXOXKICHUU
TEOMETPUUECKUX aOCTpaKIMii, COOTHOIICHUH PEATbHOTO W HJICaJTLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHWU M MPOIECCOB PEaJbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJM MAaTeMaTH4YEeCKOTO MOJCIMPOBAHHWS B HAaydHOM TIO3HAHWU W B TPAKTHKE
crocoOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHMSI YyUAIUXCS, a TaKXKE KadecTB
MBIIILJIEHUS, HEOOXOIMMBIX JJISl aAaNTalliy B COBPEMEHHOM OOILIECTBE.

['eomeTpust siBRsieTCs 0JHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CpeIHEro o0Iero oopa3oBaHus,
TaKk Kak O0OeCHeuynmBaeT BO3MOXKHOCTh H3YYEHHUS KaK JHUCIUIUIMH ECTECTBEHHO-HAYJIHOM
HATPaBJICHHOCTH, TaK U TyMaHUTAPHOU.

Jlormueckoe MbIUICHHE, (OopMUpyeMOe MPH HM3YYCHHH OOYYarOIIMMUCS TMOHSATHWHBIX OCHOB
TCOMETPUM ¥ TIOCTPOCHUU IETMOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYCCKUX 3a/la4y, YMEHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHue OpPUCHTHPOBATHCA B IPOCTPAHCTBC HI'PACT CYLICCTBCHHYKO POJIb BO BCEX o0macTIx
ACATCIBHOCTH YCJIOBCKA. OpI/IeHTaI_II/IH YCJIOBCKAa BO BPEMCHU U ITPOCTPAHCTBEC — H606XO,I[I/IMOG
YCJIOBHEC €ro COUAJIBHOI'O 6BITI/I$I, Q)opMa OTPAKCHHUA OKPYKAOIIECTO MUPA, YCIIOBUEC YCIICHIHOT'O
IIO3HaHHUA u AKTHBHOI'O Hp606pa3OBaHI/I${ HeﬁCTBHTGHLHOCTH. OHCpI/IpOBaHI/IC
IpOCTPaHCTBCHHBIMU 06pa3aMH 06’be,Z[I/IH5{eT Pa3HbIC BU/IbI y‘Ie6H0ﬁ u pr,I[OBOﬁ ACATCIIbHOCTH,
ABIIACTCA OIJHHM M3 Hpoq)eCCHOHaHBHO BA’KHBIX KadeCTB, IIOOTOMY AaKTyaJlbHAa 3aJava
(I)OpMI/IpOBaHI/IH y 06yqa}01111/1xc;1 MMPOCTPAHCTBCHHOI'0  MBIIUJICHUA KaK PAa3HOBUAHOCTU
O6p&3HOFO MBINUIJICHUA — CYHIICCTBCHHOI'0O KOMIIOHCHTAa B IIOATIOTOBKEC K HpaKTquCKOﬁ
ACATCIIBHOCTH IO MHOTHUM HAIIpABJICHUAM.

[enb ocBoeHUs mporpammbl ydeOHOro Kypca «I'eoMeTpus» Ha 0a30BOM YpOBHE OOYYCHUS —
oOmieo0pazoBarenbHOE W OOMICKYABTYpHOE pa3BUTHE OOy4aloONIMXCs dYepe3 oOecreyeHue
BO3MOKHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATUYCCKUX T'COMETPUYCCKUX 3HAHUUN U
JCUCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXKHOCTH YCIICIITHOTO TPOJIOJKCHUSI 00pa30BaHUs 110
CTEIUATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.



[Mporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE INpeIHA3HAYEHA JUIS OOYYarOLIUXCsS CpeIHen
IIKOJIbI, HC MCIBITBIBABIINX 3HAYUTCIIBHBIX 3any[[HeHHﬁ Ha YPOBHC OCHOBHOI'O OGH.[CFO
obpazoBanus. Takum oOpa3om, oOydarornuecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIUE
MaTEMaTUYCCKHUEC YMCHHSA, CBA3AHHBIC CO CHeL[H(bHKOfI reoMEeTpruu U HCO6XOI[I/IMBIe 11 XKU3HU B
coBpeMeHHOM oOmiecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh F€OMETPHIO OoJice
FJIY6OKO, €CJIN B IIaJ’H:HCfIHIeM BO3HUKHCET HGO6XOI[I/IMOCTI> B TCOMCTPUYCCKHUX 3HAHHUAX B
npohecCHOHATBHON IS TEILHOCTH.

JlocTrKeHue 1eJIM OCBOEHUS IPOrpaMMbl 00ECTIEUNBAETCS PELLIEHUEM COOTBETCTBYIOLIUX 3a/1a4.
[IpuopureTHbIMH 3aadyamMu OCBOEHHsI Kypca «leomerpum» Ha 6a3oBom ypoBae B 10—11
KJ1accax sBJISIOTCS:

e (opMupOBaHHE MpPEACTaBICHUS O TEOMETPUM KaKk 4YacTH MHMPOBOW KYIbTYpbl U
OCO3HaHUE €€ B3aMMOCBSI3H C OKPYKAIOIIHUM MUPOM;

e (QopMupoBaHHE TPEIACTABIECHHWS O MHOTOIpAaHHUKAaX M TejaxX BpallleHUus Kak o
BAKHEMIIMX MaT€MATHYECKUX MOJIENAX, MO3BOJIIOIIMX OINMCHIBATH U M3ydaThb pa3HbIC
SBJICHHS OKPY>KAIOIIETO MUPA;

e (opMHuUpOBaHHE YMEHHS pACIO3HABATh HA YEPTEkKaxX, MOJCISIX M B PEATBHOM MHUpPE
MHOTOTPaHHUKH U TeJa BPallleHHUS;

e OBJAJCHHE METOJAMH pEUICHHs 3aJa4 Ha TIOCTPOCHHS Ha  HM300paKCHUIX
MPOCTPAHCTBEHHBIX (DUTYP;

e (QopMUpOBaHHE YMEHHS OIEPHUPOBATH OCHOBHBIMHM TOHSATHUSMU O MHOTOTPAaHHHKAX H
TeJax BPalleHUs! U UX OCHOBHBIMH CBONCTBaMU;

e OBJIAACHHUC AJITOpUTMaMU PCHICHUA OCHOBHBIX THIIOB 3ajady; (bOpMI/IpOBaHI/IC YMCHUA
IIpOBOOUTDH HCCJIOXKHBIC J0Ka3aTCJIbHbIC pacCyXACHUA B Xoae PCIICHUA
CTEPCOMETPHUUCCKUX 3ada4 U 3a4a4 C ITPAKTHUICCKUM COJACPIKAHUEM;

® DPa3BUTHUC HUHTCJUICKTYAJIbHBIX u TBOPYCCKUX CIIOCOOHOCTEN 06yqa10mnxc>1,
MO3HABaTeILHON AKTUBHOCTH, UCCJICAOBATCIBCKUX YMeHHﬁ, KPUTHYHOCTH MBIIIJICHUAA,

e (QopmupoBaHue (PYHKIMOHAIBHONH TPAaMOTHOCTH, PEJIEBAHTHONW T'€OMETPHH: yMEHHUE
pacrno3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEATbHBIX JKU3HEHHBIX CHUTYalMsIX M TPU H3YyYEHUH APYrUX Yy4eOHBIX NPEIMETOB,
MPOSIBIIGHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIUpOBaTh UX Ha A3BIKE
FEOMETPUM W  CO3/1aBaTb T'€OMETPUYECKHE MOJENIU, MPUMEHATh OCBOCHHBIN
TeOMETPUYECKUN  ammapar s pelleHuss MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YIbTaThI.

OTINYUTEITEHOM 0COOEHHOCTBIO mporpaMmbl  ABJISICTCA BKIIFOUCHUC B KYpPC CTCpCOMCTPUU B
HaydaJie €ro U3ydCHus 3ajia4, pCiacMbIX Ha YPOBHC HHTYUTUBHOI'O TTO3HAHUS, U OHpe,Z[eJ'IéHHLIM
06pa30M OpraHMU30BaHHast pa60Ta HaJd HHUMH, YTO CHOCO6CTBYIOT Pa3BUTUIO JIOTUYCCKOTO H
MNPOCTPAaHCTBCHHOI'O  MBIINUICHHUSA, CTUMYIHPYCT MNPOTCKAHUC HWHTYUTHBHBIX TIPOLCCCOB,
MOTUBHUPYCT K I[aaneﬁmeMy HU3YUYCHUIO IPEIMCETA.



[Ipenmourenne OTAAETCS  HArSAHO-KOHCTPYKTHMBHOMY  METOAYy OOydYeHHs, TO  €cCTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-NPAKTUYECKOU
NESITeNbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX IIPEJICTaBICHMM y ydaluxcs B Kypce
CTEPEOMETPUHU MPOBOJIUTCA 3a CUET PELICHH 337a4 Ha CO3/IaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJad Ha OIEPHPOBAHHE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3ganume oOpa3a MPOBOAUTCS C
OTIOPO Ha HArJSITHOCTH, @ OTIEPHPOBAHNE 00Pa30M — B YCIOBHUSAX OTBJIICUCHHS OT HATJISAAHOCTH,
MBICJIEHHOTO U3MEHEHMSI €0 UCXOJHOIO COJIEPKAHUS.

OcHoBHbIE cofepxaTenbHble InHUU Kypca «['eomerpun» B 10-11 knaccax: «MHOTOrpaHHUKHY,
«IIpsAsMBIE M IIJIOCKOCTH B IpPOCTpaHCTBe», «Tema BpameHus», «BekTopbl M KOOpAUHATHI B
npoctpaHcTBe». POpMUPOBAHME JIOTMUECKUX YMEHHUHM paclpeiensieTcss He TOJbKO [0
COJIepKaTeIbHBIM JIMHUAM, HO U IO ToJjaM 00y4YeHHs Ha YPOBHE CPEHEro o01ero oopa3oBaHus.

Conepkanne oOpa3oBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM pE3ylbTaTaM OCBOCHHs pabouei
MIPOrpaMMbl, pacpeaesIEHHBIM 0 ToJaM O0y4eHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI
OBJIaJICHUE T€OMETPUUYECKHMH TMOHSATUSMHU U HaBbIKAMH OCYLIECTBIISUIOCH TOCIEI0BATEIbHO U
MOCTYNaTeNbHO, C COOJIIOJIGHUEM MPHUHIMIA [PEEeMCTBEHHOCTH, UTOObI HOBBIE 3HAHUS
BKJIIOUAJIMCh B OOIIYI0 CUCTEMY I'€OMETPHUYECKHUX IMpEICTaBICHUIN 00yJyaromuxcs, pacmupss u
yrayOssist e€, 06pasysi MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydyenue reomerpum oTBoautTcs 2 4daca B Hegento B 10 kmacce m 1 ywac B Hemento B 11
KJIacce, BCEro 3a ABa rojia ooydenus - 102 yaeOHBIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC
IIpsiMble U MJI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHSTHS CTEPCOMETPHH. Tqua, npsMas, IIOCKOCTb, IMPOCTPAHCTBO. ITousitne 00
AKCHUOMATHUYCCKOM IMMOCTPOCHUU CTCPCOMECTPHU: AKCHUOMBI CTCPCOMCTPHUHA U CIICACTBUS U3 HUX.

BzaumHoe pacnonokeHue MpsIMBIX B MPOCTPAHCTBE: IEpEeceKarouluecs, mapasuiejbHble U
CKpeluBawmuecs npambie. [lapamiensHOCTh NPSIMBIX W IUIOCKOCTEH B IMPOCTPAHCTBE:
napajuiefibHble TpsSMbIE B MPOCTPAHCTBE;, MAPAIICIBHOCTh TPEX MNPSIMBIX; MapaieIbHOCTh
OpsIMOM U TJIOCKOCTH. YTJIBl C COHAIMpPaBJICHHBIMH CTOPOHAMH; YroJl MEXKAy MPSMBIMU B
npocTpanctBe.  llapamnenbHOCTh  MIIOCKOCTEW:  MapajulesibHble — IIOCKOCTH;  CBOMCTBA
napajuieNnbHbIX TiockocTel. [Ipocrelinye npocTpaHcTBeHHbBIE GUTYPHI HAa MIOCKOCTU: TETPAdIP,
KyO, MmapaJjieNienume; MoCTPOSHUE CEUCHHI.

IlepneHIMKyYIApHOCTh NPAMOM M IUIOCKOCTH: TNEPHEHIUKYISPHBIE NPSMBIE B IIPOCTPAHCTBE,
IpsIMble TMapajuieNbHble U MEPHEeHIUKYISAPHbIE K IJIOCKOCTH, MPU3HAK MEePHeHIUKYIIPHOCTU
IpsIMOM M IIOCKOCTH, TEOpeMa O MpsAMOM MNEpPHNEHAMKYISIPHON IUIOCKOCTH. YIUWIBI B
IIPOCTPAHCTBE: YroJ MEXAYy NpSAMOW M IUIOCKOCTBIO; ABYI'PAaHHBIM YroJj, JMHEWHBIH yroi
JABYIrpaHHOro yria. llepneHAuMKynsip M HaKJIOHHBIE: PAcCTOSIHUE OT TOUYKH JIO IUIOCKOCTH,
paccTostHMe OT MPSMOM /10 TIOCKOCTH, MPOEKIUs (PUTypBHI HA TIOCKOCTh. [leprneHanKynspHOCTb



IUIOCKOCTEN: MPU3HAK NEPHEHIUMKYISIPHOCTH JIBYX IUIOCKOocTed. Teopema o0  Tpéx
MEPIIEHANKYIIApaXx.

MHOrorpaHHuKHU

[IoHATHE MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA, BBIITYKJIbIE W HEBBIIYKIIbIE
MHOT'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: N-yrospHas npu3ma; 'paHd U OCHOBAHUS
OpU3MBI; TIpsMas ¥ HAKJIOHHAs TPU3MBI, OOKOBas M TIIOJIHAS TIOBEPXHOCTh IPU3MBIL.
[Tapamtenenunen, npsMOYTOJBHBIN NapajUlesienuIes U ero cporcrea. [lmpammpa: N-yrosbHas
nupaMuzia, I'paHd U OCHOBAaHUE NUPAMU[bl; OOKOBas U IOJIHAS IOBEPXHOCTb MHPAMUJBI;
MpaBWJIbHAsE W YyCeu€HHas MNHupamMuga. OJEMEHTbl MNpU3Mbl U TOHUpaMuibl. [IpaBuibHBIE
MHOTOTPaHHUKH: IOHATHE IPaBUIBHOTO MHOTOIPDAHHMKA; MPAaBWIbHAS MPU3Ma M IIpaBUIIbHAsS
NMpaMuia; MpaBuUiIbHas TPEYrojbHas MUpaMuaa U MpaBWIbHBIN TeTpasap; Ky0. Ilpencrasnenue
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajJp, JHoAeKa’ap M ukocayap. CeueHus npu3Mbl U
MTAPAMHU/IBI.

CI/IMMeTpI/ISI B IMPOCTPAHCTBE: CUMMETPUSA OTHOCUTCIILHO TOYKH, pr[MOI\/'I, IUIOCKOCTH. DJIEMEHTBI
CUMMCTPUHU B ITUpaMuax, rnapauiCICIuIcaax, mIpaBUJIbHbBIX MHOTOT'PaHHHUKaXx.

Brruncinenue »ieMEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHanu, yribl. [lmomans OokoBoM
MOBEPXHOCTH U TIOJTHOW TMOBEPXHOCTH TMPSMOW TPHU3MBI, IUIOIIAJh OCHOBAaHWUM, TeOpemMa o
OOKOBOM TIMOBEPXHOCTH MPsAMOM mNpu3Mbl. Ilnomaas OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH
MPaBUJILHON TUpaMUbl, TeopeMa O Iulomaan ycedéHHou mnmpamuabl. [lonstre o0 oOBEMe.
O06BEM upamMuibl, MPU3MBI.

[Tono6HbIe Tena B ipocTpancTBe. COOTHOMICHHS MKy TUTOMIAISIMK TTOBEPXHOCTEH, 00bEMaMu
MOIO0OHBIX TEI.

11 KUIACC
Tena ppamenust

]_II/IJ'II/IHI[pI/I‘IeCKaH IOBEPXHOCTD, 06pa3y}01une HHHHHHqueCKOﬁ IOBEPXHOCTH, OChb
HHHHHHqueCKOﬁ IOBEPXHOCTH. ]_[I/IJ'II/IH,Z[pZ OCHOBaHMS U OOKOBas IMOBCPXHOCTD, 06pa3y}oma>1 n
OCBh, IIOIIaAb OOKOBOI U IMOJIHOM IOBCPXHOCTH.

Konnueckas IOBCPXHOCTD, 06pasyfomne KOHHUYECKOM IIOBCPXHOCTH, OCb MW BCpIIMHA
KOHHUYECKOH IIOBCPXHOCTH. KOHYCZ OCHOBaHHUC M BCPIIHHA, o6pa3y10ma;1 H OCh, IIOIIAaAb
OOKOBOI M ITOJIHOH IIOBCPXHOCTH. Y ceuénHpIit KOHYC: o6pa3y10ume K BBICOTA, OCHOBAHUA U
OokoBast MMOBCPXHOCTD.

Chepa u map: ueHTp, paauyc, AUaMeTp; IUIOMAAb TMOBEpXHOCTU cdepbl. BzaumHoe
pacmofiokeHue cdepbl U MI0CKOCTH; KacaTelbHas MII0CKOCTh K cdepe; miomaib cepsl.

I/I306pa)KCHI/Ie TCJI BpalllCHUA Ha TIIIOCKOCTH. PEBBépTKa HUJINHApPA 1 KOHYCA.

KOM6I/IHaI_[I/II/I TCJI BpalllCHUA WU MHOTOT'PAHHHKOB. MHOFOFpaHHI/IK, OIMMCAaHHBIN OKOJIO C(bCpLI;
C(bepa, BIIMCAHHAAd B MHOT'OI'PpaHHUK, UJIM TCJIO BpalllCHUSA.



[Tonsitue 06 06bpéMe. OcHOBHBIE CBOWCTBA 00BEMOB Tel. Teopema 06 00bEME MPSAMOYTOJIEHOTO
napajenenunena u cieacteus w3 He€. O0bEM mmmmHApa, KoHyca. O0bEM ImIapa W IIOLIaab

cdepsl.

[Tono6HbIe Tena B pocTpancTBe. COOTHOMICHHS MEX Y TUTOMIAISIMH TTOBEPXHOCTEH, 00bEMaMu
0I00HBIX TEIL.

Ceuenust nmmMHApa (MapaIIeNbHO U MEPICHANKYISIPHO OCH), CEUYEHHUsS KOHyca (MapajuiebHOe
OCHOBAHHMIO U TMPOXO/IAIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BeKTOpr U KOOPJAUHATHI B IIPOCTPAHCTBE

Bektop Ha miockoctd u B mpocTpaHcTBe. ClOXKEHHE U BBIYUTAHUE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha 4ucio. PasyokeHue BekTopa mo TpEM HEKOMIUIAaHapHbBIM BekTopaM. IIpaBuio
napajurenenunena. Pemenue 3aiay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABWII IEHCTBUM C BEKTOPAMHU.
[IpssMoyronpHas cucrema KoopauHar B mpocTpaHcTtBe. Koopaunatsl Bekropa. IIpocreimue
3aJa4d B KOOpAMHATaxX. Yrol MexAy BekTopamu. CKalsgpHOE NPOM3BEICHHE BEKTOPOB.
Breruucnenue yrioB MexIy NpSAMBIMH M IIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIA METOJ IpPHU
pEeLIeHNN TEOMETPUYECKUX 3aad.

INIJTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOEHHUS MpOorpaMMbl ydeOHOro mpeamera «Maremarukay
XapaKTepU3yIOTCS:

Fpamancxoe BOCIIMTAHUEC:

c(OpPMUPOBAHHOCTHIO IPAKIAHCKON MO3ULIUU 00YHaIOIIErocs KaKk aKTUBHOTO M OTBETCTBEHHOTO
YjieHa  POCCHMCKOro  o0IlecTBa,  MpEACTaBICHHMEM O  MaTeMaTH4YeCKHMX  OCHOBax
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM, NpoLEAyp TpaxkJaHCKOro oOIiecTBa
(BBIOOpBI, OMPOCHl W Mp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIbHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAYCHUEM.

HanHOTH‘leCKOG BOCIIMTAHHE:

C(OPMHUPOBAHHOCTBIO POCCUHCKON I'pa)TaHCKOW MJEHTUYHOCTH, YBAXKEHMSI K IPOILIOMY H
HACTOSIIEMY POCCUICKONW MaTeMAaTUKHU, LIEHHOCTHBIM OTHOILIEHUEM K JJOCTH)KEHUSIM POCCUHCKUX
MaTeMaTUKOB M POCCUHCKOW MaTeMaTUYEeCKOM IIKOJbI, K MCIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B
JPYruX HayKax, TEXHOJOTHUSX, Chepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIINTAHMSA:

OCO3HaHUCM JTYXOBHBIX LIECHHOCTEH pOCCHfICKOFO HapoJa; C(l)OpMHpOBaHHOCTBIO HPaBCTBCHHOI'O
CO3HaHUs, 3THYCCKOTI'O MOBCIACHUA, CBA3AHHOTO C MNPAKTHYCCKHUM IMMPUMCEHCHUCM JIOCTHDKEHUI
HAayYKH U JCATCIBbHOCTLIO y‘{éHOFO; OCO3HAHUCM JIMYHOI'O0 BKJIada B IMOCTPOCHUC YCTOﬁQHBOFO

OymyIiero.

JcTeTHYeCKOe BOCMIUTAHHUE:



ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKIIOYAsl ICTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJ1a4, PEUICHUH, PaCcCyKICHHIA, BOCIPUUMUYUBOCTEIO K MAaTEMAaTHUYECKUM aCIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

dusnyeckoe BoOCIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHITh MaTeMaTHYeCKue 3HAHWSA B MHTEpECax 37J0pPOBOTO U
OezomacHOro o0Opas3a XH3HH, OTBETCTBEHHOI'O OTHOIICHHMS K CBOEMY 3I0pPOBBIO (310pOBOE
NuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA, PETYJspHAs PU3NUYECKasi aKTUBHOCTD);
¢bu3nIecKoro COBEPILIECHCTBOBAHMS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN
JESATEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHEM IIEHHOCTH TPYIOIIO0HS; MHTEPECOM K pa3IMuHbIM chepam
npoheCcCHOHANTBHOU JESTETHLHOCTH, CBSI3aHHBIM C MAaTEeMATHKON M €€ MPUIOKEHUSIMH, YMEHHEM
COBEpIIATh OCO3HAHHBIA BBHIOOP Oynymeid mnpodeccnt W pearn30BBIBATH COOCTBEHHBIS
JKU3HEHHBIC TUTAHBI; TOTOBHOCTBHIO M CIIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000Opa30BaHUI0 HA TPOTSHKEHWHW BCEH JKW3HM, TOTOBHOCTHIO K AaKTHBHOMY YYacTHUIO B
pEIIeHUN MTPAKTUIECKUX 3a7]a9 MaTeMaTHIECKON HApaBICHHOCTH.

IKO0JIOrHYecKoe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO ~ SKOJOTMYECKOW  KYIbTYpbl, [OHMMAaHUEM BIHSHUS  COLMAIBHO-
SKOHOMMYECKUX TMPOILIECCOB Ha COCTOSHUE NIPUPOJHOM M COLMAIBHOW Cpellbl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOJeM; OpueHTalue Ha  IpUMEHEHHE
MaTeMaTHYeCKUX 3HAHWM JJIs pelleHUs 3aJad B 00JacTU OKpYXalollel cpelbl, TIaHWPOBAaHUS
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCJIEICTBUI AJIs1 OKPY>KaIOIIEH Cpebl.

HCHHOCTH HAYYHOI'0o MO3HAHMUA:

c(OpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOIIECTBEHHON NpPAaKTHKH, IOHMMAaHWEM MaTeMaTU4YecKol Hayku Kak cdepbl
YeJI0BEYECKOM JESTeIbHOCTH, 3TAloB €€ Pa3BUTUSl U 3HAYUMOCTH IS Pa3BUTHUS LUBUJIM3AIUY;
OBJIAJICHUEM S3BIKOM MAaTEMaTUKd U MaTeMaTU4YeCKOW KYIbTYpOW KaK CpEeJCTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBISTh MPOCKTHYID M HCCIEIOBATENbCKYIO JIEATEIbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbHI

MetanpeaMeTHbIe pe3ylbTaThl OCBOCHHS NPOTpaMMBbI ydeOHOro mpeamera «MaremaTuka»
XapaKTepU3yIOTCS  OBIAJCHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelicmEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU — OCUCMBUSAMU,  YHUBEPCATbHBIMU — PecysmUGHbIMU
oeticmeusamu.

1) Vuusepcanrvnvie nosnasamenwvhvle Oeticmeus, obecneuugarom @Gopmuposarue OA306biX
KOZHUMUBHBIX NPOYECcco8 00yuaowuxcs (0ceoeHue mMemooos NOZHAHUS OKPYHCAIOWe20 Mupd,
npUMEeHeHUe 02UYeCKUX, UCCIe008ameNbCKUX Onepayull, ymeruu pabomams ¢ uHgopmayuet).

Ba3oBble jJornueckue aeiicTBUA:



e BBISIBJISITH M XapaKTEPHU30BATh CYIICCTBCHHBIC MPHU3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHUH MEXIy NOHATUSIMU, (POPMYITHPOBATH OMPEICIICHUS TOHSITHIA,
yCTaHABIUBATh CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKAIIUU, OCHOBAHUS JJIsi 000OIICHHS U
CpaBHEHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIN3A,

e BOCIpPUHUMATh, (OPMYIUPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE; YCIIOBHBIE;

. BBIABJIATH MAaTCMAaTUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3HU U IIPOTUBOPCUUA B ¢)aKTaX,
JaHHBbIX, Ha6JIIOIIeHI/I$[X U YTBCPKACHHUAX; HNpcajiaratb KPHUTCPpUHU [JIS1 BbISABJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JIeNaTh BBIBOJIBI C KCIIOJB30BAHMEM 3aKOHOB JIOTHUKH, JEAYKTHUBHBIX W WHIYKTUBHBIX
YMO3AKITIOYCHUH, YMO3AKITIOYEHUH TT0 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSATENBHO JTOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUH (TIpSIMbIe U
OT MPOTUBHOTO), BHICTPAWBATh apryMEHTAIMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

e BpIOMpaTh crnoco® pemieHus y4eOHOM 3amauM (CpaBHHMBAaThb HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hanbojee MOIXOAIMIMNA C Y4ETOM CaMOCTOSITENIBHO BbIIEICHHBIX
KpUTEPUEB).

Ba3oBble ncciaenoBarebLCcKHe NeliCTBHA:

e WCHOJB30BaThb  BOMPOCHl ~ KAaK  HWCCIEAOBATEIbCKUH  WHCTPYMEHT  TIO3HAHUS;
(dhopmMyaupOBaTh BOMPOCH], (DUKCHUpYIONIHE MPOTHBOPEUHE, MPOOJIEMY, yCTaHABIMBATH
HCKOMOE H JaHHOE€, ()OPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATH CBOIO MO3HIIHIO, MHCHHUE;

e [IPOBOAHUTL CaMOCTOATCIBHO CHJ'IaHI/IpOBaHHHﬁ OKCIICPUMCHT, HCCICAOBAHUC IIO
YCTaHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYECKOTO 06’beKTa, ABJICHUsA, IIpoLecca,
BBISBJICHUIO 3aBHCUMOCTEH MCKOY O6’B€KTaMI/I, SABJICHUSAMH, IIPOLECCaAMU;

e CaMOCTOSITEIBLHO (GOPMYITHPOBATH 00OOIIECHUS U BBIBOJIBI 110 PEe3y/IbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, WCCIICJIOBAHUS, OICHUBATh JIOCTOBEPHOCTh IMOJYYCHHBIX PE3YyJIbTATOB,
BBIBOJIOB H 000OIIIEHHIA;

e [IPOTHO3UPOBATH BO3MOXKHOC PA3BHUTHUC ITPOLCCCA, 4 TAKIKC BbIABHUI'aTh IIPCAIIOJIOKCHUS O
€T0 pa3BUTHUHU B HOBBIX YCIIOBHUAX.

Padora ¢ undopmanueii:

e  BLIABJIATH I[e(bPII.[PITBI I/IHq)OpMaI_II/II/I, JaHHBbIX, HeO6XOI[I/IMI>IX AJI1 OTBETA HA BOIIPOC U IJIA
PpCUICHUA 3aa1Hu;

e BbIOMpaTh MH(OPMAIMIO M3 HUCTOYHUKOB PA3JIMYHBIX THUIOB, aHAJIW3UPOBATh,
CHCTEMaTH3UpOBaTh M HHTEPIPETHPOBATH HMH(GOPMALMIO PA3TUYHBIX BUIOB U (HOpM
MIPE/ICTaBICHMS;

e CTPYKTYpUpOBaTh HMH(OpMAIUIO, NPEACTaBIATh €€ B  pa3lIWyHbIX  (Qopmax,
WUTIOCTPUPOBATH IPpahuuecKu;



e OICHMBATh HAAEKHOCTh HMH(POPMAIMM 10 CAMOCTOSATENBHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvhvlie KOMMYHUKamueHvle Oelicmeusi, 0becneuugarom Cc@hopMupo8aHHOCHb
COYUANBLHBIX HABLIKOE 00YUaAIOUWUXCHL.

Oo0menue:

e BOCIpPUHUMATh U (HOPMYIHUPOBATHh CYKJICHHS B COOTBETCTBUHU C YCIOBUSMHU U LIEIAMU
oOIIeHUsA; $CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
IIACBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO XOAYy PELICHMs 3a7a4d, KOMMEHTHPOBATh
MTOJTy4EHHBIN pe3ynbTar;

e B X0Jie 00CY)KJEHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAA€MON TE€MBbI, MPOOIEMBI,
penraeMou 3a1a4uu, BBICKA3bIBATh MJICH, HALIEJICHHBIE HA MIOUCK PELICHHUS; CONOCTABISATh
CBOM CY)KJIEHUS C CYXACHUSIMHM JIPYruX yUaCTHUKOB JUalIoTa, OOHApYKUBATh pa3inuue 1
CXOJCTBO TMO3UIMI; B KOppeKkTHOW Qopme GopmynupoBaTh pa3HOIJIACUS, CBOU
BO3PAKEHHUS;

o MNpEACTABIATE PE3YJIbTAThl PCHICHUA 3aaa4du, OKCIICPpUMCHTA, HUCCICAOBAHUA, IMPOCKTA,
CaMOCTOSATCIBHO BI)I6I/IpaTI) (l)OpMaT BBICTYIITICHHA C y‘IéTOM 3aaa4 HOpE3CHTaAlUunu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunyecTno:

e TOHMMATh M HCIOJIF30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBUYaIbHOU pabOThl Mpu
pelieHny yuyeOHbIX 3a7ay; MPUHUMATh 1IeJIb COBMECTHOU NESATENIbHOCTH, MJIAaHUPOBATh
OpraHM3aIMI0 COBMECTHOM paboOThl, pacmpenensarTh BHAbI padoOT, JAOroBapUBaThCH,
o0cyXaaTh mporiece U pe3yinbTar paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

e y4acTBOBaTh B I'PYNMNOBBLIX (opmax paboTel (0OCYkIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
IITYPMBI» ¥ HHBIC); BBIOJIHATH CBOIO YaCTh PaOOTHI M KOOPIMHUPOBATH CBOM JICHCTBHUS C
JIPYrUMH WICHAMHA KOMaHJIbl; OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIMIA MPOIYKT 11O
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvnovie pezynsamuenwvle Oeiicmeus, 00ecnevusarom @Gopmuposane CmvlClO8bIX
YCMAHOBOK U HCUSHEHHBIX HAGLIKOG TUYHOCU.

Camoopranuszanmsi:

e COCTaBIATH IUIAH, aJTOPUTM pELIeHMs 3aJlaud, BbIOMpPATh CHOCOO pelieHHs ¢ y4éToM
UMEIOIIUXCA  PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpOBaTh U
KOPPEKTHPOBATh BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIB:

e BIAJETh HAaBBIKAMH TIO3HABATENLHOW peQlieKCuH KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUII W MBICIUTENBHBIX TMPOILIECCOB, HMX PE3yIbTaTOB; BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJS IIpoliecca M pe3yibTaTa pPEIICHHs MaTeMaTU4YeCKOU
3aa4H;



e IPEABUACTH TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTh IIPM PELUIECHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAHJIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pe3yJabTaTa LEIH H YCIOBUSAM, OOBSCHATh NPUUYUHBI
JOCTUKEHUS WM HEJJIOCTUKEHUS PE3yIbTaTOB JIE€ATEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMas, INIOCKOCTb.

[IpuMeEHATH aKCHOMBI CTEPEOMETPHH M CIEACTBUS U3 HUX IIPU PEIICHUN T'€OMETPUYECKUX 3a/1a4.
OnepupoBaTh NOHATHAMU: TAPALIEIBHOCTD U MEPIEHIUKYIISIPHOCTD MPAMBIX U INIOCKOCTEN.
Knaccuduimpoars B3auMHOE pacioio’KeHNe NPSIMbIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSMHU: TBYTPAHHBIN YroJi, TpaHU ABYIPAHHOTO yIya, pedpo ABYIPaHHOTO
yIJla; TUHEWHBIN YroJl ABYTPAaHHOTO yIiia; TpagyCcHasl Mepa IBYTPAHHOIO YIJia.

OnepupoBaTh MOHATHSMH: MHOTOTPAHHUK, BBINYKJIBIA M HEBBINYKJIbI MHOTOTPaHHUK,
3JIEMEHThl MHOTOT'PaHHUKA, IPABUJIbHBIN MHOTOT PaHHHUK.

Pacnio3HaBaTh OCHOBHBIC BHJbI MHOTOTPAaHHHKOB (MHpaMuia; NpPU3Ma, TPSIMOYTOJIbHBIN
napajuiesenume, Kyo).

KnaccudummpoBars MHOTOTpaHHUKH, BbIOWpask OCHOBAHUS Ui KJIACCH(PHUKAIUU (BBIMYKJIbIe U
HEBBINYKJIbIE MHOTOTPAaHHUKHU; MPABUJIbHbIE MHOTOTPAHHHUKH; MPSAMbIE M HAKIOHHbBIC MPU3MBI,
napasuieNenune/ibl).

OHepI/IpOBaTB MOHATUAMU: CCKYILasl IJIOCKOCTh, CCHCHUEC MHOT'OI'PAHHUKOB.
OOBIACHITE IMPUHIUIIBI ITIOCTPOCHUA CequHﬁ, HCIIOJIB3Yys METO CIICOOB.

Crpouth ceueHUss MHOTOIPAHHUKOB METOJOM CII€JIOB, BBIMONHATH (BBIHOCHBIC) ILJIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3agaun Ha HaXO0XKJIEHUE TCOMECTPUUCCKUX BCJIUYHUH 110 06pa3uaM Ui aJiroputMam,
NMPUMCHSS U3BCCTHBIC AHAJIUTUYCCKUC MCETOJbI IPU PCIICHUN CTAHAAPTHBIX MAaTCMATUUYCCKUX
3aaa4 Ha BBIYUCJIICHUC paCCTO}IHI/Iﬁ MCXKAY ABYMSA TOYKAMH, OT TOYKHU IO HpHMOI\/’I, OT TOYKH OO
IHIOCKOCTH, MCKAY CKPCHINBAOIUMHUCA IMPIMBIMH.

Pemate 3agaun Ha HaXO0XKJIEHUE TCOMECTPUUCCKUX BCJIUYHUH 110 06pa3uaM HJn aJiropuTMam,
MNPUMCHAS MU3BCCTHBIC AHAJIMTHUYCCKUC MCETOIbI MPHU PCIICHUN CTAHAAPTHBIX MATCMATUUYCCKUX
3ala4 Ha BBIYHUCICHUC YIJIOB MCKIAY CKPCUHIUMBAOIIMUMUCA TMPAMBIMHA, MCKIAY HpHMOﬁ n
IIOCKOCTBIO, MCIKAY IINIOCKOCTAMUA, ABYI'PDAHHBIX YTJIOB.



Bbraucnare 00bEMBI M IIJIOMIATN MOBEPXHOCTEH MHOTOTPAaHHHUKOB (MIpH3Ma, MHUpaMuia) ¢
npuMeHeHHeM (OPMYI; BBIYHMCIATH COOTHOIIEHHS MEXIy IUIOMAAIMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSMU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH;
HEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPHI.

W3BnekaTh, mMpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HH(POPMAIUI0 O TMPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEk,axX U PUCYHKAX.

[IpumensTs  reomerpuueckue  QaxkThl A8 pEUICHUs  CTEPEOMETPUYECKMX  3ajad,
MIPEANOJIArarolMX HECKOJIbKO IIAroB PEUICHUs, €CIU YCIOBHUS IPUMEHEHHMs 3aJlaHbl B SIBHOU

dbopwme.

[IpuMeHATH MpocTeNIIne MPOTPaMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBOIMTE MpHUMEpPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEN B MPHUPOJIE U KU3HH, PACIIO3HABATH
MIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.

[IpuMeHsATh NOJyYEeHHblE 3HAHUS Ha MPAKTHUKE: aHAJIM3UPOBATh pEajJbHbIE CUTyallud U
MPUMEHATh U3YYEHHbIE TIOHSATHA B  TpollecCe€ IMOUCKAa  pEHIeHHs MaTeMaTU4YecKd
c(opMyIMpPOBaHHOW MPOOIEMBI, MOJEIUPOBATh pPEAIbHbIE CUTYyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEI0BAaTh IIOCTPOCHHBIE MOJEIN C HCIOJIB30BAHUEM TI'€OMETPUYECKHUX IOHATHH U TEOpEM,
anmapara anreopsl; pemarb IpakTHYECKUE 3ajaul, CBSI3aHHbIE C HAXOKICHUEM IT'€OMETPUUECKUX
BEJINYMH.

11 KJIACC

OnepupoBaTh MOHATUSMU: IIWIMHIPUYECKAsT MOBEPXHOCTh, OOpa3yroUIUe IMIMHIPUYECKON
MOBEPXHOCTH; IMJIMHIP; KOHUYECKas MOBEPXHOCTh, 00pa3yrolie KOHUYECKOH MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

PacrnioznaBatk Tena BpaieHus (HUJIMHAP, KOHYC, cdepa u map).
OOBACHATH CIIOCOOBI MOTYYCHHSI T BpallleHUsI.
Knaccuduimposars B3auMHOE pacioioskeHue chepbl U MIOCKOCTH.

OHepI/IpOBaTB INOHATHUAMU: mapOBoﬁ CCIrMCHT, OCHOBAaHHMC CCIMCHTA, BBbICOTAa CCIMCHTA,
HlapOBOﬁ CHOﬁ, OCHOBAHHC MIApOBOI'0 CJIOSA, BBICOTA IAPOBOI'0 CJIOS; map0B0171 CCKTOP.

Bbruucnare o0bEMBI M IUIOIIAAM MOBEPXHOCTEH TeN BpaIlleHUs, T€OMETPUYECKUX TeJl C
pUMEHEeHHEeM (HOpMYIL.

OnepupoBaTh NOHATHUSAMH: MHOTOT'PAaHHHK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO Cepsl;
cdepa, BMcaHHAsi B MHOTOT'PaHHUK UJIH TEJIO BPAIIEHUSI.

BEIUKCIATE COOTHOLICHUS MCXKAY IIomaaaMu HOBCpXHOCTCfI 1 00bEMaMu HOI[06HBIX TCII.



N300paxxaTte wu3ydyaemble GUTYppl OT pPYKH W C TNPUMEHEHHEM MPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHME YEPTEKH U3 PHCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpPa3oBBIBaTh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEXKaX U PUCYHKAX.

OnepupoBarh MOHATHUEM BEKTOP B IPOCTPAHCTBE.

BrInonHsATe eHCTBHS CIOXKEHUSI BEKTOPOB, BHIYUTAHMSI BEKTOPOB U YMHOXEHHUS BEKTOpa Ha
YUCII0, 00BICHITH, KAKUMHM CBOMCTBAMHU OHM 00JIaNalo0T.

[IpuMeHATH MpaBUIIO NapaJIEIeTUIEAA.

OnepupoBaTh NOHATUSAMU: JEKAPTOBBI KOOPAWHATHI B MMPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YTOJ MEXKY BEKTOPAMH, CKATAPHOE ITPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauth cymMMy BEKTOpPOB M NpPOM3BEAECHHE BEKTOpa Ha YMCIO, YTOJ MEXIy BEKTOPaMU,
CKaJISIpHOE TPOU3BEICHIE, PACKIIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh IOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTs  reomerpuueckue  ¢GakThl I pPEUIEHHS  CTEPEOMETPUYECKUX  3ajad,
MIPENIOIaraloINX HECKOJbKO IIaroB PELICHUs, €CU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOM

dbopwme.

Pemate mpocreiiiue reoMeTpUuYeCKHe 3aadyd Ha TMPUMEHEHHE BEKTOPHO-KOOPJAMHATHOTO
METO/A.

PemraTe 3aJa4d Ha  J0Kas3aTcJIbCTBO MaTEMAaTHYCCKHX OTHOIIICHUH U HaXOXJICHUC
IrCOMETPUUCCKUX BEJIHUYHH I10 06pa3uaM HIIKW aJirOpuTMaM, IMPUMCEHASA W3BCCTHBIC MCTOABI IIPU
PEIICHNHU CTAaHJAPTHBIX MaTEMaTUYCCKUX 3a1a4.

HpI/IMeHHTB HpOCTeI‘/'IH_II/Ie MporpaMMHBIC CPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTCMbI
IIpHu pCIICHUH CTCPCOMETPUUCCKUX 3a/1a4.

HpI/IBOI[I/ITB MNPpUMEPBI MAaTCMATUYICCKUX SaKOHOMepHOCTeﬁ B IMPpHUPOJC M KXKHU3HH, PACIIO3HABATb
MPOsBJIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC.

HpI/IMeHHTB MOJIYYCHHBIC 3HAHUA Ha MPAKTUKE: AaAHAJIMU3UPOBATH PCAJIBHBIC CUTyallUM U
MIPUMCHSTH HU3YUYCHHBLIC IOHATHA B mponecce IIOHUCKa peuicHuAg MaTeMaTHN4CCKU
C(l)OpMyHHpOBaHHOﬁ HpOGJ’IeMH, MOJCIIMPOBATh PCAJIBHBIC CHTyAllUW HaA fA3bIKEC I'COMCTPUH,
HcciIea0BaTb MOCTPOCHHBIC MOACIN C HUCIOJB30BAHUEM T'€OMETPHUYCCKUX MOHATUMN U TCOPEM,
arrapara anrerLI; pemaTh NPAKTUYICCKUC 3aJauU, CBA3aHHBIC C HAXOKACHUCM I'COMETPUICCKUX
BCJIIMYMH.



TemaTn4eckoe IIAHUPOBaHUE

10 xaacc
KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudgpossbie)
pa3aeyioB M TeM
n/a Konrpoabneie|IlpakTuyeckue|oopasoBareiibHbIe
MPOrpamMmmbl Bceero
padoThI padoThI pecypcbl
1 Beenenne B 9 bu6mmoreka [IOK
CTEPEOMETPHIO https://m.edsoo.ru/1c209e37
[IpsiMble 1 TIOCKOCTH
> |Mapasemmocns |12 |1 BuGmorera LIOK
pasliel https://m.edsoo.ru/1c209e37
MPSIMBIX U
IIOCKOCTEH
3 Eei);:iH;KyMpHOCTB 11 bu6moreka [IOK
p . https://m.edsoo.ru/1c209e37
IUIOCKOCTEH
Yrael Mexay
4 |[OpsSAMBIMH B 10 1 bubamorexa LHOK
P https://m.edsoo.ru/1c209e37
IIOCKOCTSIMH
bu6moreka [IOK
5 (M 11 1
HOTOTparHui https://m.edsoo.ru/1c209e37
OO0BEMBI bu6moreka [IOK
6 9 1
MHOTOIPaHHUKOB https://m.edsoo.ru/1c209e37
IToBTOpEHME:
7 |ceueHus, paccTosgHus ||6 1 bubmmorexa [IOK
P https://m.edso0.ru/1¢209e37
U YTJIbI
OBIIEE KOJIMYECTBO
JACOB I10 68 5 0
ITPOIT'PAMME

B 2024-2025 yue6HOM rojly Ha ycuJIeHHe Kypca TeoMeTpud B 11 kiacce JOMOIHUTEIHHO
BbIJIENIEH | yac



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

TemaTn4eckoe IJIAHUPOBaAHUE 11 kaacce

KoaudecTBO 4acoB

H

Ne AMMEHOBATIIE DJIeKTpOHHbIe (LM(POBbIE)
pa3aesioB U TeEM

n/n KonrpoJjbnele ([IpakTuyeckue |[o6pasoBaTesibHbIE peCypCchbl
MPOrpamMmmbl Bceero

padoThI padoTsbI
bubmnoreka LIOK
1 T 16 1
€718 BpatleHi https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK

2 & 11 1
OObembi Tex https://m.edsoo.ru/1c209e37
Bekrops! n

3 |[koopaMHATHI B 15 1 bubmmorexa LOK

pA https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
[ToBTOpEHME,

4 00001IeHME, 26 1 bu6moreka [IOK
CHCTEMaTHU3alus https://m.edsoo.ru/1c209e37
3HAHUM

OBILEE

KOJIMYECTBO

YACOB I10 08 4 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

Ka.]'leH)IapHO - TEMAaTUYIECKOC IVIAaHHUPOBaHUE

10 kacc
KonnyecTBo yacos
Ne T N
eMa ypoka UM
n/n P Jdara || darTa P
Bcero
miaH |(paxkr
T.1 BBenenne B cTepeoMeTpuIo 9
OCHOBHBIE MTOHATHSI CTEPEOMETPHH: TOUKA, TIPsSMasi, TUIOCKOCTb,
1 ||jmpoctpancrso. [IpaBuna n3zo0pakeHust Ha pUCyHKax: m3o0paxkenus |1 03.09
TJTOCKOCTEH, TTapaJJICIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [MousTHs: IepeceKarorecs IIOCKOCTH, TepeceKaroIuecs mpsaMas u 1 05
MIJIOCKOCTh
3 [MoHsTHsI: IepeceKaronrecs TIOCKOCTH, TepeceKaroIuecs mpsaMas i 1 10
MIJIOCKOCTh
4 3HAKOMCTBO ¢ MHOTOT'paHHUKAaMH, H300pakeHHe MHOTOIPaHHHKOB 1 12
Ha PUCYHKaX, Ha IPOEKIIMOHHBIX YEPTEKaX
5 HauanbHble cBenieHus 0 Ky0e u nupamuie, X pa3BEPTKU U MOJEIH. 1 17
CeueHust MHOIOI'PaHHUKOB
5 HauanbHble cBenieHus 0 Ky0e U nupamMuie, UX pa3BEPTKU U MOJEIH. 1 19
CedeHyst MHOIOI'PaHHUKOB
7 [TonsTHE 00 aKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUU! 1 24
AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX
3 [TonsTHE 00 aKCHOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUU: 1 26
AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX
9 [TonsiTre 00 aKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUU: 1 01.10
AKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX '
T.2 IIpsiMble U MI0CKOCTH B IpocTpadcTBe. IlapaienbHocTh 12
NPSAAMBIX U IUIOCKOCTeH
10 B3anMHoe pacnionoxeHne npsiMbIX B IPOCTPAHCTBE: 1 03.10
[epECcEeKAIONINECs, TapauIe/IbHbIE U CKPEIIMBAOLINECS TIPSMbIE '
[lapannenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
11 ||mapasutenbHbIe IPSMBIEC B IPOCTPAHCTBE; MapaUICIbBHOCTh TPEX 1 08
MPSIMBIX
12 1 10

HapaJ'IJ'ICJ'IBHOCTB MpAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC:




KoanuecTBo 4acoB

‘:;QH Tema ypoka Jlata | dara Mpum
Bcero
mwian |((¢akrt

[NapannenbHOCTh TPSMOH M MIIOCKOCTH

13 ||Yrusl ¢ cOHanpaBiIeHHBIMU CTOPOHAMU 1 15

14 ||Yron Mexxay npsiMbIMH B IPOCTPaHCTBE 1 17

15 ||Yrom Mexay IpsIMBIMH B IIPOCTPAHCTBE 1 22

16 |[[Tapa/uienbHOCTD IJIOCKOCTEN: MapaliebHbIC IIIOCKOCTH 1 24

17 ||CpoiicTBa mapamieabHbBIX MIOCKOCTEH 1 05.11

18 [IpocTeiinie npocTpaHCTBEHHbIC GUTYPHI HA IIJIOCKOCTH: TETPa’p, 1 07
Ky0, mapajuiesenuIes

19 |[[TocTtpoeHue ceueHui 1 12

20 ||[ToctpoeHue ceueHUi 1 14

21 KonTponbsHas pabora o teme "[IpsmMbie U IIOCKOCTH B 1 19
npocTpaHcTBe. IlapamienbHOCTh MPSMBIX U THIOCKOCTEH"
T.3 IlepneHIUKYJISIPHOCTD NPSIMBIX U MJIOCKOCTEH 11

29 [epreHOUKYISIPHOCTD MPSIMON U TTOCKOCTH : TIEPTCHINKYIISIPHBIC 1 21
MPSIMBIC B TIPOCTPAHCTBE

23 |[[IpsMble mapauiebHbIC U MIEPICHANKYISPHBIE K TUIOCKOCTH 1 26

24 |[[Ipsmble mapasienbHble U TepIeHIUKYISIPHBIE K TNIOCKOCTH 1 28

25 ||[Ipu3Hak neprneHInKyIIPHOCTH MPSMON U TUIOCKOCTH 1 03.12

26 ||[Ipu3Hak neprneHInKyIIPHOCTH MPSMON U TUIOCKOCTH 1 05

27 ||Teopema o mpsiMoii TIEpIIEHAUKYISIPHON TUIOCKOCTH 1 10

28 ||Teopema o mpsMoOU MEPIIEHANKYISIPHON TLTIOCKOCTH 1 12

29 ||[Teopema o mpsMoOU MEPIIEHANKYISIPHON TTIOCKOCTH 1 17

30 [leprieHAUKYIsIp 1 HAKJIOHHBIE: PACCTOSIHAE OT TOYKH JI0 TUIOCKOCTH, 1 19
paccTosiHUE OT NPSMOH 0 MIIOCKOCTH




KoanuecTBo 4acoB

Ne
Tema ypoka IIpum
n/n P Hara || Jara P
Bcero
mwian |((¢akrt
31 [eprieHaUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHAE OT TOYKH /IO TUIOCKOCTH, 1 24
paccTosiHue OT MPSIMOH JI0 IIIOCKOCTH
32 [eprieHOUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHHAE OT TOYKH /IO TUIOCKOCTH, 1 26.12
paccTosiHUe OT IPSMOH JI0 IIIOCKOCTH '
T 4 Yrasl Mexay NpsIMBIMHA U IVIOCKOCTAMH 10
33 ||Y1IbI B IPOCTPAHCTRE: YTOJI MKy MPSAMON U TIOCKOCTBIO 1 09.01
34 ||IByrpaHHBIH Yroi, TMHEHHBIN Yo IByrpaHHOTO yria 1 14
35 ||/IByrpaHHBIH yroi, TMHEHHBIN Yo IByrpaHHOTO yriia 1 16
36 [epneHUKYISIPHOCTD TUIOCKOCTEN : TIPU3HAK MEPIICHIUKYISIPHOCTH 1 21
JIBYX TIJIOCKOCTEM
37 [MeprieHIMKYIAPHOCTD TUIOCKOCTEH | TIPU3HAK ITEPICHAUKYIIPHOCTH 1 93
JIBYX TIJIOCKOCTEH
38 [MeprieHIMKYIAPHOCTD TUIOCKOCTEH | TIPU3HAK ITEPICHAUKYIIPHOCTH 1 08
JIBYX TIJIOCKOCTEH
39 |[Teopema o TpEX mepHEHIUKYIAPAX 1 30
40 ||Teopema o TpéX MmepHEHIUKYIIPaxX 1 04.02
41 ||[Teopema o TpéX MEPHEHIUKYIAPAX 1 06.
42 KonTponsnas padora o Temam "llepreHIuKyIIpHOCTD TPSIMBIX U 1 11.02
mw1ockocTel" 1 "Y bl MEXIy NPSMBIMU U IIOCKOCTSIMU" '
T 5 MHororpanHuKu 11
[ToHsiTMEe MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOT'DAaHHUKA,
43 ||BBIMYKJIbIC ¥ HEBBIMYKIIBIC MHOTOTPAHHUKH, Pa3BEPTKA 1 13
MHOTOIpaHHUKA
44 [Tpu3ma: n-yronbHas pU3Ma; TPAaHU ¥ OCHOBAHUS MTPU3MBI; TIPSIMast 1 17
Y HAaKJIOHHAs IPU3MBbI, OOKOBasl 1 TOJHAS TIOBEPXHOCTH ITPU3MBI
45 |[[lapannenenunen, NpsIMOYTOJIHBIN Napajieenuie]] H ero ceoncraa||l 18
46 ||[Iupamupa: n-yrompHasi mupaMuia, FpaHd ¥ OCHOBaHME MMUPAMUABL; |1 20

OOKOBAas M MOJHAS MOBCPXHOCTb NUPAMU/IbI; IIPABHUJIbHAA 1




KoanuecTBo 4acoB

Ne
Tema ypoka Mpum

n/n P Hara || Jara P

Bcero
mwian |((¢akrt

yceduE€HHas MUpaMua
[IpaBuIbHBIC MHOTOTPAHHUKH: TIOHATHE TPABUIEHOTO

47 ||MHOTOTrpaHHHKA; IPABUIIbHAS IPU3Ma M NIPaBHJIbHAS TUPAMU/IA; 1 25
MpaBUJIbHAS TPEYTOJIbHAS MUPaAMUJIA U TIPaBUIIBHBIN TETpasap; Kyo

48 [Ipencrasienue o MpaBUIbHBIX MHOTOIPAaHHHUKAX: OKTAdIP, 1 97
JOZICKadAP M UKOCA/IP.
Cummerpus B IPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOYKH,

49 ||\npsiMOH, TUTOCKOCTH. DJIEMEHThI CAMMETPUH B TUPAMU/IAX, 1 04.03
napasuieNienumeiax, MPaBIIbHBIX MHOTOrPaHHUKaX

50 ||BerumcieHue 3JIEeMEHTOB MHOIOIPaHHUKOB: péOpa, IuaroHaiu, yrisl ||1 06
[Tmomaas 60KOBOI TOBEPXHOCTH U TTOJTHON TTOBEPXHOCTH MPSMOMA

51 |[mpu3MBL, MIOMIAF OCHOBaHUH, TeopeMa 0 OOKOBOW TOBEPXHOCTH 1 11
MPSIMONA TTPU3MBI
[Tmomaas 60KOBOI TOBEPXHOCTH U ITOBEPXHOCTH ITPABHIILHOMN

52 |[mupamuIsl, TEOpEMa O IUIOMAa OOKOBOM MOBEPXHOCTH yceuénuon |1 13
MU PAMUJIBI

53 ||[KonTponbHas pabora mo Teme "MHOrorpaHHUKH" 1 18.03
T.6 O0béMBbI MHOTOTPAHHUKOB 9

54 |Tlonsitue 06 0ObEMeE 1 20.03

55 ||O6BéM TUpaMuIBI 1 01.04

56 ||O0BEM TUpaMuIBI 1 03

57 ||O6BéM TUpaMuIBI 1 08

58 ||O06BéM TupaMuIbI 1 10

59 ||O0BEM pu3MBL 1 15

60 ||O0BEM mpu3MBL 1 17

61 ||O0BEM mpu3MBL 1 22

62 |[KonTtponbHas padota no teme «O0bEMBI MHOTOIPaHHUKOB 1 24.04




KoanuecTBo 4acoB

Ne
Tema ypoka IIpum
n/n P Hara || Jara P
Bcero
mwian |((¢akrt
T.7 IloBTOpEHUE: CEYCHHSI, PACCTOSIHUSA U YIJIbI 6
63 [loBTOpenue, obo0meHne cucremarusanus 3uanuii. [loctpoenne 1 29
CEUYECHHI B MHOIOIPAHHUKE
[loBTOpenue, oboOIIeHNE cucTeMaTH3alus 3Hanui. Berancnenne
64 ||paccTostHUiT: MEXTy ABYMSI TOYKAMH, OT TOYKH J0 MPSAMOii, OT To4KH || 1 06
JI0 TUTOCKOCTH, MY CKPEIHMBAIOIIMMHICS TPSIMBIMU
[loBTOpenue, oboOIIeHNE cucTeMaTH3alus 3Hanui. Berancnenne
65 ||yryioB: MeXly CKpEIMBAIOIINMHCS PSMBIMHU, MEXY IPSMOM U 1 13
IUIOCKOCTBIO, IByTPAHHBIX YIJIOB, YTJIIOB MEX/TY IUIOCKOCTSIMU
66 || Utorosas koHTpoJibHAs pabora 1 15
[MoBTOpenue, oboOIIeHNE cucTeMaTH3alus 3HaHui. Beraucnenne
67 ||yryioB: MeXIly CKpEIMBAIOIINMKCS TIPSIMBIMHU, MEXTY TPSMON U 1 20
IUIOCKOCTBIO, IBYTPaHHBIX YTJIOB, YTJIIOB MEXAY INIOCKOCTSIMA
[ToBTOpeHUe, 0000IIEHNE CCTEMAaTH3alMs 3HaHUH. Beraucienue
68 ||yrioB: MEKIY CKpEIIUBAOIIAMHUCS IPSIMBIMHI, MEKIY TIPAMON 1 22.05
IUIOCKOCTBIO, IBYTPaHHBIX YTJIOB, YTJIIOB MEX/TY INIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




Ka.]'leH)IapHO - TEMAaTUYIECKOC IVIAaHHUPOBaHUE

11 knacc
Ne Beero| jara | Jara
/ Tema ypoka A A IIpum
n/m
gacop|[W1aH [ dakT
T.1 Tena Bpamenus 16

1 Cdepa u map: neHTp, paanyc, AMaMeTp; IIoIaab 1 04.09
MOBEPXHOCTH Chepbl '

2 || IImomane moBepxHOCTH ceprl. Pemenne 3amau 1 05

3 B3aumHoe pacronoxenue chepsl U IUIOCKOCTH; 1 1
KacaTesbHasl INIOCKOCTh K cepe; miomaas chepbl

4 |[M300paxenue cdepsl, mapa Ha Tuiockoctr. Cedenus mapa |1 12
[uuHapudeckas MOBEPXHOCTh, 00pa3yroIne

5 IUJTHHIPUYECKON MOBEPXHOCTH, OCh ITUIMHAPUUIECKON 1 18
MMOBEPXHOCTH
Hunmuuap: ocHOBaHUS M OOKOBasi TOBEPXHOCTH,

6 o0pa3zyromas 1 0Ch; IJIOMAIs OOKOBOW M MTOJTHOU 1 19
MTOBEPXHOCTH
N300pakenne nuiiMHApa Ha TUIOCKOCTH. Pa3BépTka

7 nunuHapa. CedeHus muMHIpa (TUI0CKOCTHIO, 1 25
napauieIbHOW WK NEPIIECHANKYISIPHON OCH IUIHHAPA)

3 KoHnudeckasi ToBepXHOCTh, 00pa3yromne KOHHUECKOU 1 26
MOBEPXHOCTHU, OCh M BEPIINHA KOHMYECKOW MOBEPXHOCTH

9 Konyc: ocHOoBaHUe 1 BepinHa, 00pa3yolias u OCh; 1 02.10
TUIOIIA b OOKOBO M TIOJHOM MOBEPXHOCTH '

10 YceuéHHBIN KOHYC: 00pa3yrolue U BbICOTa; OCHOBAHUS U 1 03
OO0KOBas MOBEPXHOCTh
N3o00pakenue KoHyca Ha MI0CKOCTH. Pa3BépTka KoHyca.

11 ||Ceuenus koHyca (IUIOCKOCTBIO, TapaJIJIeIbHON OCHOBaHUIO, ||1 09
Y TUTOCKOCTBIO, MPOXOIAIIEH Yepe3 BEPIINHY)

12 |[KomOuHamMs Te1 BpaIleHHs] © MHOTOTPAaHHUKOB 1 10




Bcero

Ne
/ Tema ypoka Aara |/laTa pum
n/n
gacop|12H dakr

13 ||[KomOwmHamus Ten BpameHus: ¥ MHOTOTPaHHUKOB 1 16

14 |[KomOwHAmMs TE BpAIICHHUS] © MHOTOTPAaHHUKOB 1 17

15 MHororpaHHUK, ONMUCaHHBINA OKOJIO chepsr; chepa, 1 99
BIIMCAaHHAs B MHOTOT'PAaHHHK WJIH B TEJIO BPAILICHUS

16 || KonrpomsHas pabora Ne 1 1 23.10

T. 2 O6bembl 11

17 |[Honstre 06 00bEMe. OCHOBHBIE CBOCTBA 0OBEMOB TEI 1 06.11

18 ||O0BéM mnmHIpa, KOHYyCca 1 07

19 ||O6béM mmHApa, KOHyCa 1 13

20 ||O6BéM nuIMHIpa, KOHyCa 1 14

21 ||O6BéM mapa u Tomaas chepsl 1 20

22 ||O6BéM mapa u miomaab chepbl 1 21

93 [TonoOHsbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXAY 1 97
IUIOIIA/SIMU [TOBEPXHOCTEN, 00bEMaMU OJJOOHBIX TeJl

24 ITonoOHsIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY 1 98
IUIOINA/SIMU [TOBEPXHOCTEN, 00bEMaMU OJJOOHBIX TEJl
Haxoxnenue o0bEMa Ipu peLIeHUH 3a/1a4 Ha Teja

25 1 04.12
BpallleHUs
Haxoxaenne o0bEMa Ipyu pelIeHuH 3a/1a4 Ha Teja

26 1 05
BpalleHus

27 |[KonTtponbHas paborta Ne 2 1 11

T.3 BexTopbl M KOOPAMHATHI B IPOCTPaHcTBe || 15
28 ||BexTOp Ha INIOCKOCTH U B IPOCTPAHCTBE 1 12
29 ||CnoxeHue 1 BBIUUTAHHE BEKTOPOB 1 18




Bcero

Ne ata |Jara
/ Tema ypoka A A pum
n/n
gacop|[W1aH  (akT

30 ||CroxeHue 1 BEIYUTAHUE BEKTOPOB 1 19

31 ||YMHOXEHHE BEKTOpa Ha YUCIIO 1 25

32 Paznioxxenne BekTopa 1o TpéM HEKOMILTAaHAPHBIM BEKTOpPaM. 1 26
[IpaBuio napamienenunena
Pemenue 3a1a4, CBSI3aHHBIX ¢ MPUMEHEHHEM TTPABLIT

33 || T AT, P P 1 |09.01
JCHCTBUI ¢ BEKTOpaMH

34 Pemenue 3a1a4, CBSI3aHHBIX ¢ MPUMEHEHUEM TTPABLIT 1 15
JEUCTBUIN C BEKTOPaMHU

35 KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILIEHUN 1 16
TCOMETPHYCCKUX 3a/1a4

36 [IpssMoyropHas cucTeMa KOOPAWHAT B ITPOCTPAHCTBE. 1 99
Koopnunatse! Bexktopa. [Ipocreimue 3aqaun B KOOpAMHATAX

37 |[lIpocreiimmuie 3ama4n B KOOpAUHATAX 1 23

38 Yron mexay Bekropamu. CKansipHO€ TPOU3BEACHUE 1 29
BEKTOPOB

39 VYron mexay Bekropamu. CKajsipHOE POU3BEACHUE 1 30
BEKTOPOB

40 ||BbrymciieHHE YTII0B MEXIY MPSAMBIMU U TUIOCKOCTSIMH 1 05

41 |BbluncneHue yrioB MeX/y NPSMBIMH U TUIOCKOCTSIMHU 1 06

42 |[KoutponpHas padota Ne 3 1 12.12

T.4 TloBTOopeHue, 06001IeHNE, CHCTEMATH3AIUA 26

3HAHUM

43 [ToBTOpeHue, 06001IeHNE U CUCTeMAaTU3allus 3HAHU . 1 13
OcHoBHbIe (HUTYPBI, PaKTHI, TEOPEMBI Kypca IUTAHUMETPUHI

44 [ToBTOpeHue, 0600IIeHNE U cCUCTeMAaTU3allus 3HAHUH. 1 19
OcHoBHbIE (HUTYPHI, PAKTBI, TEOPEMBI Kypca MIaHUMETPUN

45 1 20

[ToBTOpeHue, 06001IeHNE U cCUCTEMAaTU3allus 3HAHUH.




Bcero

Ne ata |JlaTa
/ Tema ypoka A A pum
n/n
gacop|[W1aH  (akT

OcHoBHbIe (HUTYPHI, PAKTHI, TCOPEMBI Kypca TUTAHUMETPUHU

46 [ToBTOpEeHUe, 0000IICHNE U CHCTEMAaTU3aINs 3HAHUH. 1 26
3a1a4n IIIAHUMETPUH U METOIbI UX PEIICHUS

47 [ToBTOpEeHue, 0600IICHNE U CHCTEMAaTU3alNs 3HAHUH. 1 97
3a1a4¥ IIAHUMETPUH U METOIBI UX PEIICHUS

48 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3alus 3HaHU . 1 05
3a1a4n IIAHUMETPUH U METOIBI UX PEIICHUS

49 [ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1 06
3a/1a4¥ ITAHUMETPUN U METOBI UX PEIICHUS

50 [ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1 12
OcHoBHbI€ (UTYpBI, PaKTHI, TEOPEMBI Kypca CTEPEOMETPUN

51 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1 13
OcHoBHBIE (HUTYPBI, (PAKTBI, TEOPEMBI Kypca CTEpEOMETPUHN

59 [ToBTOpeHue, 0000IIEHNE U CUCTEMAaTH3aIIs 3HAHUMN. 1 19
OcHoBHbIE (HUTYPBI, (PAKTBI, TEOPEMBI Kypca CTEPEOMETPUH

53 [ToBTOpenue, 06001IeHNE U cUCTeMaTU3alus 3HaHU . 1 20
OcHoBHbIe (UTYpHI, PaKThl, TEOPEMBI Kypca CTEpEOMETPUN

54 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3allus 3HaHU . 1 02.04
OcHoBHbIe (UTYpHbI, PaKThl, TEOPEMBI Kypca CTEpEOMETPUN '

55 [ToBTOpeHue, 06001IeHNE U cUCTeMAaTU3allus 3HaHU . 1 03
OcHoBHbIe (UTYpHI, PaKThl, TEOPEMBI Kypca CTEpEOMETPUN

56 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3allus 3HaHU . 1 09
OcHoBHbIE (HUTYPBI, PaKTHI, TEOPEMBI Kypca CTEPEOMETPUH

57 [ToBTOpeHue, 06001IeHNE U CUCTeMAaTU3allus 3HAHUH. 1 10
OcHoBHbIe (HUTYpHI, PaKTHI, TEOPEMBI Kypca CTEPEOMETPUN

58 [ToBTOpeHue, 06001IeHNE U CUCTeMAaTU3allus 3HAHU . 1 16
OcHoBHbIe (HUTYPHI, PaKTHI, TEOPEMBI Kypca CTEPEOMETPUN

59 |[[loBTOpeHnue, 06001IEHUE U CUCTEMATH3AINS 3HAHHI. 1 17




Jr:;-)n Tema ypoka Beero i[;;fl ’g:ii pum
4yacoB

OcHoBHbIE (GUTYPHI, PAKTHI, TEOPEMBI Kypca CTEPEOMETPUN

60 [ToBTOpEeHUe, 0000IICHNE U CHCTEMAaTU3aINs 3HAHUH. 1 93
OcHoBHbIE (GUTYPHI, PAKTHI, TEOPEMBI Kypca CTEpPEOMETPUN

61 |HToroBas KOHTpoOJILHAS paboTa 1 24

62 |[[ToBTOpeHME, 0600MIEHNE U CUCTEMATH3AINS 3HAHUH 1 30

63 |[ToBTOpeHue, 0000IIECHNE U CHCTEMATH3AIUs 3HAHUI 1 07

64 |[ToBTOpeHue, 0000IICHNE U CHCTEMATH3AIUs 3HAHUI 1 14

65 ||[ToBTOpeHue, 0000IIEHNE U CHCTEMATH3aINs 3HAHUI 1 15

66 |[ToBTOpeHuEe, 0000IIEHUE ¥ CHCTEMATU3AINs 3HAHUI 1 19

67 |[lloBTOpenue, 0000IICHHE U CUCTEMATH3alMs 3HAHUI 1 21

68 |[[loBTOpenue, 0000IICHHE U CUCTEMATH3alMs 3HAHU I 1 22.05
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOTI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremaruka: anredpa 1 Hauajla MATeMaTHYECKOTO aHam3a, reomerpusi. ['eomerpust. 10-11/
Atanacsn JI.C., byry3os B.®., Kagomues C.b. u n1p

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
HUADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmmoreka ®T'UIC «Mos mkona» — lesson.academy-content.myschool.edu.ru/02.1/06

Bubnnoteka LIOK https://m.edsoo.ru/1c209e37

Tpenaxep «O0naxo 3HaHmi». Maremaruka 10-11, OO0 «Puzukon Jlab»

Karanor o0pa3oBaTelbHBIX pECYpPCOB, METOIMYECKUE MaTepraibl —http://www.int-edu.ru

WuHoBanmoHHas oOpa3oBaresbHas ceTb — http://www.eurekanet.ru;

CaliT MKOJbHBIX Y4€OHUKOB — http://sferaznaniy.ru/;

noptan Exquroro cogepskanus oomiero oopazosanus (ECOO) (https://edsoo.ru),

caiit Munmnpocsemenus Poccun (https://edu.gov.ru/),

miargopma «IIpocsemenus» - «[lomgnepskka — Yuurenb-Club». (https://uchitel.club).

Marepwuanst POIII — resh.edu.ru/

* (OO6nako moJje3HbIx pecypcoB oT 3yokoBoit E.JI., Bexymuit cnenmanuct 'K «I[IpocBemenue»
https://cloud.prosv.ru/s/CwTk85JdbHCP8dt ;

* Karanor AO «MznmarensctBo «IIpocBemnienuey», pabodwe TETpaad, KOHTPOJIBHBIE U
camocTosTeNnbHbIe padoThl: https://clck.ru/3CNSXR
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