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INOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «l'eomeTpus» 0a30BOT0 YpOBHS sl 00yUYaIOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe denepabHOTO roCyIapcTBEHHOIO 00pa30BaTEIBHOTO
CTaHJapTa CPEeIHEro oOmEero oopa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
IPEIbABISEMBIX K MAaTEMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOrO0 0Opa3oBaHUS.
Peanmusanus  mporpamMMbel  00eCHeUMBACT  OBJIAJCHHE  KJIIOUYEBBIMH  KOMIECTEHIMSIMH,
COCTABJIIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IIEIIOCTHOCTh
OOIIEKYJIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00YJaOIIHXCSI.

HEJIX N3YYEHUS YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpa3oBaHUs
00yCJIOBJICHa TPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX M IPEIMETHBIX Pe3yJIbTaToOB
00y4YeHHsI TEOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BUTHS OOydaromuxcs, (GOpMHUPOBAHUS
(YHKIMOHATIHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4YeOHBIX IMCUUIUIVH.
PasButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
TFCOMETPUYCCKUX a0CTPaKIMi, COOTHOIICHHH PEATbHOTO U UJCATBHOI0, XapaKTepe OTPasKEHHUSI
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUH B CHCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAHMS B HAYyYHOM IIO3HAHWU W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBIIICHHS, HEOOXOAUMBIX JUTSI aJalTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpust siBisieTCsl OJHMM K3 0a30BBIX IPEJAMETOB Ha YPOBHE CPEIHETr0 OOIIEro
o0pa3oBaHus, TaK KaK OOECIEeYMBAECT BO3MOXKHOCTh HM3YYEHHUS KaK IHCHIUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUU OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LEMOYKU JIOTUYECKUX YTBEPXKAEHUH B XOJle peIIeHUs
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHHe OpHUEHTHPOBATHCS B IPOCTPAHCTBE MIPAaET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIbHOrO OBITHS, (opMa OTpa’KEHUS OKPYKAIOLIEro MHpa,
YCIIOBHE  YCHEIIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  JCHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIUHSAET pa3Hble BUAbI YUeOHOH U TPYyJ0BOM
NEeSITebHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAadyecTB, IO3TOMY aKTyalbHa
3ajada GOPMHUPOBAHUS Y OOYYArOIIMUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOTO MBIIUIEHUSI — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJTOTOBKE K MPAKTHYECKON
JEeSITeTLHOCTH 110 MHOTUM HaIPaBJICHUSM.

Llenb ocBOEHMSI MporpaMMbl yueOHOTo Kypca «I eoMmeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS uYepe3 0OecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(pUUHBIX TEOMETPUH, BO3SMOXKHOCTH YCIIEUTHOTO IPOI0JDKEHUsT 00pa30oBaHuUs 1O
CHEUHATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpur Ha 0a30BOM YPOBHE TNpEAHA3HAYCHA [UIS OOYYaIOIIHXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHHUH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JOJIKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUHM U HEOOXOIUMBIE IS



’KH3HU B COBPEMEHHOM o01iectBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO
Oonee rryOOKO, €CITM B JAIBHEHUIIIEM BOSHUKHET HEOOXOIMMOCTh B T€OMETPHYECKHUX 3HAHUSX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrxkeHue e OCBOGHUS POrpaMMbl 00eCeunBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IpuopureTHbIMU 3a/1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax SIBIISIIOTCSI:

e (QopmupoBaHUE TPEICTABICHUS O TECOMETPUU KAK YacTH MHUPOBOW KYJIBTYPHl H

OCO3HaAHUE €€ B3aMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpallleHUs Kak o
BAKHEUIINX MATEeMaTHYECKUX MOJIENSIX, MO3BOJSIONIMX OMUCHIBATh U U3Y4aTh pa3HbIC
SBJICHUSI OKPY>KAIOIIIET0 MUPA;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA 4YEPTEkKaX, MOJCNIAX U B PEalbHOM MUDE
MHOTOTPaHHUKH U TeJla BPaICHHUS,;

® OBJAJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU TMOHSTHSIMH O MHOTOTPAaHHUKAX M
TeJax BpallleHUsl U X OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHUC AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a7ad; (JOPMHUPOBAHHE YMCHHS
IPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAcCyXACHHUS B  XOJ€  pPEeLICHUS
CTEPEOMETPUUYECKUX 33]1a4 M 3aJ1a4 C IPAKTUUECKUM COJICP KaHUEM;

® pa3BUTHE MHTEIUIEKTYaJIbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHHUM, KPUTUUYHOCTH MBIIIJICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON TPAaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUHU: YMEHHE
pacro3HaBaTh IPOSBIICHUS] TEOMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUAX W TPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (QopMynHpoBaTh UX Ha S3bIKE
TEOMETPUM W CO3JaBaThb T'€OMETPUYECKUE MOJEIH, TPUMEHATh OCBOCHHBIN
TEOMETPUUYECKHI ammapar JJisg pelieHuss MPaKTUKO-OPUEHTUPOBAHHBIX — 3aj1ad,
WHTEPIPETUPOBATH U OIICHUBAThH MOJYYCHHBIE PE3YIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIOUEHHE B KYpC CTEPEOMETPUU
B Hayaje €ro u3y4yeHus 3aJad, pelIaeMblX Ha YpPOBHE WHTYUTHBHOTO TIO3HAHUSA, U
omnpenenEHHbIM 00pa3oM OpraHu30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKaHWE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K AAJIbHENIIEMY U3YUEHUIO MTpEAMETA.

[Ipeamourenne OTHAETCA HATIATHO-KOHCTPYKTUBHOMY METOy OOy4YeHHUs, TO €CTh
TEOPETHYECKUE 3HAHUSI MMEIOT B CBOCH OCHOBE YYBCTBEHHOCThH MPEAMETHO-TIPAKTUYCCKOMN
NEeSTeNbHOCTH. Pa3BuUTHE MPOCTPAaHCTBEHHBIX IMPEACTABICHUN Yy ydalmuxcsi B Kypce
CTEPEOMETPUH MPOBOTUTCS 32 CUET pEIlIeHHUs 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3maHue oOpa3a MPOBOIUTCS C
OTIOPO# Ha HATJIATHOCTH, a OTIEPUPOBAHUE 00pPa30M — B YCJIOBHUSAX OTBJICYCHHS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHUSI €T0 HCXOTHOTO COJIEP KAHMUSI.

OcHoBHBIE conepxaTenbHble JuHUKM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBe», «Tena Bparienus», «BekTopsl u
KOOPJMHATHI B MPOCTPAHCTBE». DOPMHUPOBAHUE JTOTUUECKUX YMEHUN pacipeiesisieTcs He TOIbKO
[0 COJIep)KaTeNbHBIM JIMHUSIM, HO W 1O TrojJaM o0Oy4YeHHs] Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHusl.



Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii MporpaMMBbI, pacpeIeIEHHBIM 110 TOAaM 00Y4YCeHHsI, CTPYKTYPUPOBAHO TAaKUM 00pa3oMm,
9TOOBl  OBJAJEHHWE T'COMETPHYECKHMMH TOHSATUSMH W  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCJICIOBATEIFHO W IOCTYNATEIBHO, C COOJIIOJICHHEM IPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKITIOYAINCH B OOIIYI0 CHCTEMY T€OMETPHUYECKUX MPEICTABICHUN 00yJarOIInuXCs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun otBoauTCs 2 4yaca B Heaemnto B 10 kinacce u 1 yac B Hepenmo B 11
KJIacce, BCEro 3a JBa roaa ooydenwus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA 10 KJIACC

IIpsiMble ¥ IOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHCcTBo. [lonaTne
00 aKCMOMaTUYECKOM IIOCTPOCHUHU CTEPEOMETPHH: AKCHOMbI CTEPEOMETPHHU U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, MTapaJIEIbHbIE U
CcKpelmuBamomuecss npsaMsle. llapamnenbHOCTh NPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IIPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTH
OPSIMOM M IUIOCKOCTH. YIJIBI C COHAIPABJICHHBIMH CTOPOHAMM; YroJl MEXIy MNpPSMBIMH B
npoctpancTBe.  llapamienpHOCTE  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimme npocTpanCcTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, mapajuieNenue]; IoCTPOSHUE CEYSHUH.

[lepneHIUKYIAPHOCTE NPAMOM M IUIOCKOCTH: IEPIEHIOUKYJIAPHBIE IpSMBIE B
IIPOCTPAHCTBE, IIPSAMBIC IapajUIeIbHBIC M IMEPHEHIUKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHNEHAUKYJIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYISPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJ MEXKAY NPSIMOM M IIOCKOCTBIO; JBYIPAHHBIM YIOJI,
JMHENHBIA Yron ABYrpaHHoOro yria. I[lepnenaukymsp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: ITPU3HAK IEPIEHIUKYIISIPHOCTH ABYX IUIOCKOCTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHOTrOrpaHHUKH

IlonsAiTMe MHOrOrpaHHUKA, OCHOBHBIC DJJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuKa. IIlpusma: N-yrospHas mpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; IIpsiMasi ¥ HaKJIOHHAsi IPU3Mbl; OOKOBAs U IOJIHASL IOBEPXHOCTb IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJbHBIN MapauielenuIe] U ero csoicrsa. Ilupamuna: n-yronpHas
nupamMpsia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M yceu€HHas MNHUpamMuaa. OJIEMEHTbl MNpu3Mbl U nHUpamuzbl. [IpaBuibHBIE
MHOTOI'PAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHUKA; MPABWIbHAS IPU3Ma W IpaBUIIbHAsS
nUpaMu/a; MpaBUWIbHAs TPEYrojibHas MUpaMyUia U NpaBUIIbHBIA TeTpasp; Ky0. IlpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HOpU3MBl U
MAPaMU/BL.

CuMmMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DNEeMEHTH CUMMETPUH B IIMpaMuax, NapauieienuIe1ax, IpaBUIbHbIX MHOTOTDAaHHHKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans OoxoBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIBHON NMUpaMuibl, TeOpeMa O IUIOMAAM yced€HHoM mnupamuabl. [lonstue o6 oOBEMe.
O06BEM nupamMubl, IPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH MOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.



11 KUIIACC

Tesa BpaleHus

[{unuHapuyeckas MOBEPXHOCTh, 00pasyloliye UWIHHIPUYECKONH IOBEPXHOCTH, OCh
HUIMHIpUYECKOl nmoBepxHocTU. L{umnuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromas 1
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, 0Opa3yrollue KOHUYECKOH IMOBEPXHOCTH, OCb M BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BepllIMHA, OOpasyiolas U OCh; IJIOLIAAb
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrollue U BBICOTA; OCHOBAHHS U
OOKOBast IOBEPXHOCTb.

Cdepa m map: meHtp, paadyc, AUaMeTp; IJIOMIAAb IMOBEPXHOCTH cdepbl. BizaumHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; IIIoIab chepbl.

N300paxenue Ten BpalleHus Ha TUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KomOuHanmuu Tten BpaiieHus U MHOTOTPaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJIBHOTO Tapaiienenuneaa u cieactsus u3 He€. O0bEM muuHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cepsl.

[TonoGuble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMHU TTOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuenuss nunuHApa (MapauielbHO U NEPIEHIUKYISAPHO OCH), CEUEHHUs KOHyca
(mapasienbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 111apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B ipocTpaHcTBe. C10’KeHNE U BBIYUTAaHUE BEKTOPOB. Y MHOYKEHHE
BEeKTOpa Ha uucio. Pa3noxeHue BeKkTopa 1Mo TpEM HEKOMIUIaHApHbIM BekTopaMm. IlpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMHU.
IIpsmMoyrosnbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaunHarsl BekTopa. IIpocreimme
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CkalsipHOE NpPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsAMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBI METOA IpH
pELIEHNN TEOMETPUYECKUX 3a/1ay.



IIJTAHUPYEMBIE PE3YJIbTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHS IMporpamMmbl ydeOHoro mnpeamera «MaremaTHKa»
XapaKTepPU3YHTCA:

I'paiknanckoe BocnnuTanue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YaIOUIerocss KaK aKTHBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUICKOrO OOIIECTBA, MPEICTABICHUEM O MAaTEMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, MpoOIeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUCHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IpaXKIAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSLIEMY POCCHUHCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ITUX
JIOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTHSIX, Cepax 3KOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoaa; cHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>)KCHUM HAyKW U JIEATEIbHOCTBIO YYEHOrO; OCO3HAHHMEM JIMYHOIO BKJIAJa B IIOCTPOEHUE
YCTOHYUBOTO OYyIYIIEroO.

JcTeTH4ecKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, PpacCyXIECHUH; BOCIPUUMUYHUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 37J0POBBIO
(3mopoBoe mHTaHUe, cOATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, peryispHas Quandeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHOU
JIEATEITBbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IEHHOCTHU TPYAOIIOOUS; MHTEPECOM K pa3iIMyHbIM
chepam mpodhecCHOHANBFHON AESITeNbHOCTH, CBI3aHHBIM C MAaTeMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHMIO U
caMo00pa3oBaHUI0 HAa TPOTSDKEHWHM BCEW JKHU3HHM, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKOM HapaBJIE€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBHIO 3KOJIOTUYECKOW KYNIbTYpbl, NMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HDKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME MPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
r7100aNbHOTO  XapakTepa OKOJOTMYECKHMX IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHUN Uil pelieHus 3a7iad B 00JIacTH OKpYXKaloulei cpelpl, MIIaHUpOBaHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAOIIEN CPEJIbI.

IleHHOCTH HAYYHOIO MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU W OOIIECTBEHHOH MPAKTUKH, TOHHMMaHUEM MaTeMaTUYeCKOM HayKH Kak cgepbl



YeJI0BEUYECKOM JACATCIIbHOCTH, DTAaIllOB eé Pa3sBUTHA U 3HAYUMOCTHU IJId pa3BUTHUA LUBHUIIN3AallUU,
OBJIAACHUECM A3BIKOM MAaTCMAaTHKHU U MaTeMaTH4YECKOM Ky.HbTypOfI KaK CpCACTBOM IIO3HAHHA
MHpa; TOTOBHOCTBIO OCYHICCTBJIATH MPOCKTHYHO MW HCCICHOBATCIIBCKYIO ACATCIIBHOCTDH
HHIWBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMEBI y4eOHOTO TipeaMeTa «MaTemMaTukay
XapaKTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OeliCneUsMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCMBUAMU, — YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Vnusepcanvhvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYEcco8 o0yyaowuxcsa (0ceoeHue memooos NO3HAHUSL OKPYICAOWe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

® BBIABIATH M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIy TOHATUSIMH, (HOPMYIMPOBATH OMPEICIICHUS TOHSITHN;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpHUIaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JMAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPUH [JIS BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BHIBO/IBI,

e BBIOMpaTH CrocoO pemieHuss y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOUpaTh Haubomee MOAXOMSAIMIUNA ¢ YIETOM CaMOCTOSITENIbHO BBIIEICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

® UCIOJB30BAaTh  BOMPOCHl  KAaK  HWCCIEAOBATENIbCKUNW  WHCTPYMEHT  ITO3HAHHUS;
bopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOIINUE MPOTUBOPEUNe, MpodIeMy, yCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBIEHHS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENHbHO (OopMynUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOCHMS, UCCIEAOBAaHUS, OIEHUBATh JTOCTOBEPHOCThH MOTYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;

® TIPOTHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH TPEITIOIO0KECHHUS
0 €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.



Patora ¢ unopmaunmeii:

BBIABIIATH AeDUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIS OTBETAa Ha BOIPOC M
JUIsl pELlICHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3HPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTYpUpOBaTh HMH(OpMaIMIO, MpEeACTaBIATh €€ B  pasIM4yHbIX (opMmax,
WILTIOCTPUPOBATh IpadUuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMALMK IO CaMOCTOATENBbHO C(HOPMYJINPOBAHHBIM
KPUTEPHUSM.

2) VHhusepcanvhvle KOMMYHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmupoeanHoCms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPHHUMATH U (HOPMYJIHPOBATH CYXK/CHUS B COOTBETCTBHU C YCIOBUSIMH H IIEISIMH
OOLIEHMs; SCHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IHCHbMEHHBIX TEKCTAaX, AaBaTh MOSCHEHHS MO X0y PELICHHs 331a4i, KOMMEHTHPOBATh
HOJTyYCHHBIH Pe3ysIbTar;

B X0JIe 00CYKJCHUS 3aJaBaTh BOIIPOCHI 110 CYIIECTBY 00CYXJaeMOil TeMbI, poOIeMBbl,
periaeMoil  3aJa4yM, BBICKa3blBaTh WKJCH, HAICICHHbIE HA MOUCK PELICHUS;
COIIOCTAaBJIAAITb CBOU CYXXACHHUA C CYXIACHHUAMHW APYIrUX YYaCTHUKOB Avajiora,
0OHapY>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Popme GpOopMyInpoBaTh
pa3HOrIacusi, CBOH BO3PaKCHHUSL;

IPE/ICTaBIATh PE3YNbTAThl PELICHUS 3aaud, SKCIIEPUMEHTa, HCCIIEOBAHNUS, TPOCKTA;
CaMOCTOSTENIFHO BBIOMpATh ()OPMAT BBICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAlUd U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M WHAMWBHUYaJIbHOM pabOTHI
IpU pelleHuH Y4YeOHbIX 3aJay; MPUHUMATh 1€l1b COBMECTHOW JAESITEeIbHOCTH,
IUIAaHUPOBaTh OpPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBAapMUBAaThCs, OOCYXKJaTh IpOLECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00Cyk1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
HITYPMbI» W UWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JNENCTBUS C IPYTUMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJia B 00U
HPOAYKT 10 KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIIOCO0 pelieHus ¢ yuéToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apI'yMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIUH.

CaMOKOHTpPOJIb:

BlaJeTh HaBBIKAMH II03HABaTEIbHOM pC(I)J'ICKCI/II/I KaK OCO3HaHHUA COBCPHIACMBIX
JEUCTBUI U MBICIMTEIIbHBIX MMpoIecCcoB, HUX Ppe3yJabTaTOB;, BJIAACTH criocodoamMu



CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yjbTaTa pelIeHUs MaTeMaTH4eCKOn
3a/1a4i;

® [peABUAETH TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIHM M YCJIOBUAM, OOBSACHATH MPHUUYUHBI
JOCTHIKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHBI 10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPAMAas, IJIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHUM U CIIECTBUS U3 HUX IPU PELICHUH I€OMETPUUYECKUX
3ajad4.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTh MpPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacioI0kKeHHEe IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JBYIPAaHHBIA yroj, TpaHW ABYIPaHHOTO yria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh NOHATUSMHU: MHOTOTPAaHHMK, BBITYKJIBIA W HEBBIMYKJBbI MHOIOIDAaHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, PaBUIIbHBIA MHOTOI'PaHHHUK.

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOIPAaHHUKOB (IHMpaMuja; npusMa, MpsMOYTroiIbHBIN
napajuiejenumnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUSA Ui KiaccH(UKaLUu
(BBIMYKJIbIE M HEBBIMYKIblE MHOTOTPAHHUKHU; TPAaBHJIbHbIE MHOTOTPAaHHUKHU; MpsMble U
HAKJIOHHBIE IPU3MBI, TapajlIeIeUIe/Ibl).

OnepupoBaTh MOHATUSAMH: CEKYIas INIOCKOCTh, CEYEHHE MHOTOIPAaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHHU, UCTIONIB3YSI METO]T CIIE/IOB.

CtpouTh ceueHUs] MHOTOIPAaHHHKOB METOAOM CJIEJO0B, BBINOJIHATH (BBIHOCHBIE) IIOCKUE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemare 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 1O o0paslaM WiId
QIrOpuTMaM, INPUMEHAS HW3BECTHBIE AHATUTHYECKUE METOJbl IPU PELIEHHHM CTaHAApTHBIX
MaTEMAaTUYECKUX 3aJad Ha BBIUUCICHHME PACCTOSHUN MEXIy IBYMS TOUKAMH, OT TOYKH JI0
NPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMHU.

Pemarp 3amaun Ha HaxOoXIACHHE TEOMETPUYECKHMX BEIMYMH 10 o0pasuaMm WId
QIrOpuUTMaM, INPUMEHAS HW3BECTHBIE AHATUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAapTHBIX
MaTEMaTUYECKUX 337a4 Ha BBIYHUCIEHHE YIJIOB MEXAY CKPELIMBAIOLIMMUCS MPSIMBIMH, MEXIY
MPSIMOM U TJIOCKOCTBIO, MY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npUMeHeHHeM (OpMyll; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAASIMU TOBEPXHOCTEMH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTb NOHATHAMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M IIJIOCKOCThb
CUMMETPUH; HEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.



[lpuMeHsATh TeoMeTpuYecKue (akThl IS PEHICHUS CTEPEOMETPUYECKUX  3aad,
nmpeamnojgararomux HECKOJIbKO IMaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINEe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE U IKHU3HU,
pacIio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh M3YYCHHbIE TOHATHS B  IIpOllECCEe  TOMCKA  PEIICHHS  MaTeMaTHYECKH
chOpMyYITHPOBAHHOW MPOOIEMbI, MOICIUPOBATh pPEATbHBIC CHTyallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HCIOJIb30BAHUEM TCOMETPUYCCKUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BEJTUYHH.



11 KUIIACC

OnepupoBatb MOHSTUAMU: LWIMHpUYECKas IIOBEPXHOCTb, oOpa3ymoiue
UIMHIPUYECKON MOBEPXHOCTH; LIMJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHUUECKOH
MOBEPXHOCTHU, KOHYC; chepuuecKas MOBEPXHOCTb.

PacrioznaBats Tena BpaimeHus (HIIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLICHHUS.

KnaccuduimpoBaTs B3auMHOE pacrooKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAHME CErMEHTA, BBICOTA CETMEHTA;
LIApOBOM CJIOM, OCHOBaHHUE 1LIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAIM TTOBEPXHOCTEH TEN BpalleHUs, TEOMETPUICCKUX TN C
npUMeHEeHHeM (HOpMYyIL.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHHMK, BIUCAHHBIA B chepy M OMHCAHHBII OKOJO
cdepsr; chepa, BOHCaHHAs B MHOTOTPAHHUK WIIM TEJIO BPALICHHUS.

BbluncnsaTe COOTHOLIEHUS MEXIYy IUIOLIaJIMU MOBEPXHOCTEH M 00bEMaMU MOJIOOHBIX
TeI.

N3o0paxarh u3yyaemble (UTYphl OT PYKH M C HPUMEHEHHEM IPOCTBHIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIC) IIOCKUE YEPTEKHU U3 PHCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHsI TEJ BpaLCHHUSI.

W3Brekatb, UHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUrypax, mpencTaBIeHHYIO Ha YePTEeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE NEHCTBUS CII0KEHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOYKEHUS BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICINAIIEA.

OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, yrojl MEX]y BEKTOpaMH, CKaJspHOE
IIPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEJEHUE BEKTOPA HAa YKMCIIO, YTOJl MEKIY BEKTOPAaMU,
CKaJIIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHS CTEPEOMETPUUYECKUX  3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIar0OB PELIEHMs, €CIU YCIOBUS NPUMEHEHMS 3aJaHbl B SIBHOU
dbopwme.

Pemartp mpocreiiiye reomMmeTpuyeckue 3a1a4yl Ha TPUMEHEHNE BEKTOPHO-KOOPINHATHOTO
METO/a.

Pemate 3amaun Ha J0Ka3aTENbCTBO MATEMAaTHMUECKUX OTHOIIEHMH U HAXOXACHUE
F€OMETPUUECKUX BEIUYMH MO 00pas3liaM WM aJIropuTMam, IPUMEHSsST U3BECTHbIE METOJbI MpHU
pEIIeHNH CTaHIaPTHBIX MaTEMaTHUECKUX 3ajay.

[TpuMeHATh TpOCTENIINE NPOTrPaMMHBIE CPENCTBA U DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPH PEILIEHUHU CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoauTh, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U JKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

[IpuMeHATh TOJIy4eHHbIE 3HAHMSI Ha MPAKTUKE: aHAJU3UPOBATH PEANbHBIE CUTYyallUd M
IPUMEHATh  M3YYEHHBIE TIOHATHUA B  IIPOLECCE IOMCKA PELIEHUsS  MaTeMaTU4eCKH



chopMyIHpPOBaHHON MPOOJIEMBbl, MOAEIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE TE€OMETpHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENIU C HMCIOJIb30BAHUEM TI'€OMETPUUYECKHUX MOHATHUM U TEOpeM,
anmapara aJreOpsl; peniaTh NPakTUICCKUE 3a1a4H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUECKUX
BEJIMYMH.



TEMATHYECKOE INTAHUPOBAHHME 10 knacc

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne (nudposrie)
HaumeHoBaHue pa3gesoB ¥ TeM NIPOrpaMMbl Bce Kourpoabu IIpakTnyeckun
n/n 00pa3oBaTeIbHBI
ro ble padoThI ¢ paboThl
e pecypchl
bubnmoreka
1 BBenenue B cTepeoMeTpuio 10
p p LIOK
5 [IpsimMbIe 1 TJIOCKOCTH B MPOCTPAHCTRE. 12 1 bubnuoreka
[TapaniaenbHOCTh MPSIMBIX U MNIOCKOCTEN HOK
. bubnuotexa
3 [TepneHAUKYISIPHOCTD MIPSMBIX U IJIOCKOCTEH 12 LOK
bubnmoreka
4 VYrisl MeXAy NPSMBIMU U IUIOCKOCTSIMHU 10 1
HOK
bubnuoreka
5 MHoOTrOrpaHHUKH 11 1
P ITOK
bubnmoreka
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
HOK
bubnmoreka
7 IToBTOpEHME: CEUECHHUSI, PACCTOSIHUSA U YIJIbI 4 1
HOK
OBHLIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




11 KJIACC

KoanyecrBo yacoB DJIEKTPOHHBIE
HaumenoBanue
Ne (uudposrie)
pa3/ieioB U TEM KonTponbHble IIpakTHnyeckue
n/n Bcero o0pa3oBare/ibHbIE
TMporpaMmbI padoThI padoThI
pecypchl
Tena Bparenus 12
O0BbEMBI TEN 5 1
Bexkrops!
KOOpJMHATHI B 10 1
IPOCTPAHCTBE
[ToBTOpEHHE,
000011IeHNE, 7 1
cucreMarmu3sanus
3HaHUHI
OBIIEE KOJIMYECTBO
YACOB I10 34 3 0

[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHMUE 10 KJIACC

Tema ypoka

KoauuecTBo yacoB

Bce
ro

KonTpoabHsbie
padoThI

IIpakTH4yeckue
padoThI

Hdara
U3y4yeHHust

DJIeKTPOHHbIE
uuppoBbIe
o0pa3oBaTebHbIE

pecypcesl

OcCHOBHBIE TOHATHS
CTEPEOMETPHUU: TOUYKA, TPsMAas,
IJIOCKOCTh, MPOCTPAHCTRO.
[TpaBuia n3odpakeHus Ha
PHUCYHKaX: U300paskeHUs
TUTOCKOCTEH, MapajuieTbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

Ilonstus: MMEPCCCKAOIINCCA
IUIOCKOCTH, IICPCCCKAIOIIUCCA
InpssMad U IJI0CKOCTb

05.09

07.09

Bbubianoreka
LHOK

[TonsaTHA: nepecekarommecs
IJIOCKOCTH, IIEPECEKAIOITUECS
IpsiMasi ¥ IIIOCKOCTh

12.09

3HAKOMCTBO C
MHOI'OrpaHHUKamMu,
n300pa’keHNe MHOTOTPAaHHUKOB
Ha pUCYHKax, Ha
NPOEKIMOHHBIX YePTEekKax

14.09

HauanpHubie cBenenus o kyoe u
MIUPAMUIE, UX Pa3BEPTKU U
moxnenu. Ceuenns
MHOTOTPaHHHKOB

19.09

HauanpHubie cBenenus o kyoe u
MIUPAMUIE, UX Pa3BEPTKU U
moxnenu. CeueHns
MHOTOTPaHHHKOB

[TonsaTHe 06 akCHOMaTHYECKOM
MOCTPOCHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsaTHe 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsaTHe 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

21.09

26.09

28.09

03.10




10

11

12

13

14

ITonsatue 06 akCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUU U
CJICACTBUA N3 HUX

B3anMHoe pacnonoxenue
NPSAMBIX B IIPOCTPAHCTBE:
IIEPECEKAIOIIHECH,
IapajuIeIbHbIE U
CKPEILLHMBAIOIIUECS MTPSIMBbIE

[TapannenpHOCTb NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
napaJijiCJIbHBIC ITPSAMBIC B
IIPOCTPAHCTBE;
[apaIEIbHOCTD TPEX MPAMBIX

[TapannenbHOCTh NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapayenpHOCTB IPSIMOU U
IUIOCKOCTH

Vsl ¢ COHaITpaBJICHHBIMHA
CTOpOHaMH

05.10

17.10

19.10

24.10

26.10

Kanukynsr 09.10-
15.10

15

VYros Mexay nIpsMbIMU B
IIPOCTPAHCTBE

31.10

16

17

VYroa Mexay nNpsMbIMU B
MIPOCTPAHCTBE
[TapannenpHOCTH MIOCKOCTEM:
NapajuleIbHbIE IIII0OCKOCTH

02.11

07.11

18

CaoiicTBa napamienbHbIX
IIJIOCKOCTEN

09.11

19

20
21

IIpocreiimme
IIPOCTPAHCTBEHHbIE (PUTYpHI HA
MIJIOCKOCTH: TETPAdIP, KYyO,
napajuiesenunes

[Toctpoenue ceuenuit

[ToctpoeHue ceuenuit

1411

16.11
28.11

20.11-26.11 -
KaHHUKYJIBI

22

KonTponbhas pabota no teme
"[IpsiMBI€ M TUIOCKOCTH B
MIPOCTPAHCTBE.
[TapamrensHOCTh IPSIMBIX U
IIJIOCKOCTEMN"

30.11

23

[lepneHMKyIAPHOCTD NPAMON
Y TUIOCKOCTH:
IIEPICHIUKYIIIPHBIC IIPSIMBIC B
IIPOCTPAHCTBE

05.12




24

25

26

[Ipsmbie napajuienbHbIE U
MePIEeHIUKYIIIPHBIE K
IJIOCKOCTH

[Ipsimble napasienbHbIe U
MePIEeHIUKYIIIPHBIC K
IJIOCKOCTH

[Ipu3Hak nepnesauKyJIspHOCTH
IIPSIMOY U TUIOCKOCTH

07.12

12.12

14.12

27

28

[Ipu3Hak nepneHauKyJISpHOCTH
IIPSIMOM U TNIOCKOCTH

Teopema o npsimoit
MEePIEeHIUKYISPHON MII0CKOCTH

19.12

21.12

29

Teopema o npsimoit
HEePIEHAUKYIIIPHOHN MIIOCKOCTH

26.12

30

31

32

33

Teopema o npsimoit
MEPIEHANKYISIPHOMN TIIIOCKOCTH

[lepnieHIUKYISp U HAKIIOHHBIE:
paccTosHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT
MIPSAMOM 10 IIJIOCKOCTH

HepHCHI[I/IKy.]IHp 1 HAKJIOHHBIC!
PacCTOAHUC OT TOUYKH JO
IIJIOCKOCTH, paCCTOSAHUC OT
HpHMOﬁ J0 IIJTOCKOCTH

[leprieHANKYIISAp U HAKIOHHBIE!
paccTosiHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 110 TUIOCKOCTH

28.12

09.01

11.01

16.01

30.12-07.01
KaHUKYJIBI

34

[lepnenuKymnsp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

18.01

35

VYTIIBI B IPOCTPAHCTBE: YroJl
MEXIy NMPSIMOM U TNIOCKOCTBIO

23.01

36

37

JIByrpaHHBIN yroJl, TMHEHHBII
YTOJI IBYTPaHHOI'O yria
JIByrpaHHBIN yroJl, TMHEHHBII
yroJ IBYIPaHHOIO yIJia

25.01

30.01

38

[lepnenauKyIsIpHOCTH
IIJIOCKOCTEN: PU3HAK
MEPIEeHIUKYIIPHOCTHU ABYX
IIJIOCKOCTEN

01.02

39

[TepieHAMKYASIPHOCTH
TJIOCKOCTEH: IPU3HAK

06.02




MePIEHINKYIISIPHOCTH ABYX
IJIOCKOCTEN

40

41

[TepneHUKYISIPHOCTD
IJIOCKOCTEH: IpU3HAK
MEePIEHINKYIISIPHOCTH ABYX
IUIOCKOCTEH

Teopema o Tpéx
MepIEHIUKYIISIpax

08.02

13.02

42

43

Teopema o Tpéx
MepHeHIUKYISIpax
Teopema o Tpéx
MePIeHIUKYIIApax

15.02

27.02

19.02-25.02
KaHUKYJIBI

44

KonTponbHas padota no remam
"[lepnieHAUKYASAPHOCTD

MPSAMBIX U IJIOCKOCTEN" U 1
"Vribl MeXay NpSMBIMU U
IJI0CKOCTSIMU"

29.02

45

46

47

[ToHsiTHE MHOTOTpAaHHUKA,

OCHOBHBI€ 3JIEMEHTHI

MHOI'OTPaHHUKA, BBITYKJIbIE U 1
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOI'PAHHUKA

[Ipu3ma: n-yronpHas npusma;

TpaHi U OCHOBAHUS TIPU3MBI;

npsiMasi 1 HaKJIOHHAs! IPU3MBI; 1
OOKOBas W IOJIHAs

MOBEPXHOCTh TPU3MBI

[Tapamenenunen,
MIPSAAMOYTOJIBHBIN
napajuleJIenuIe] 1 €ro
CBONCTBA

05.03

07.03

12.03

48

49

[Inpamupa: N-yroapHas
MApaMuJia, TPaHUu U OCHOBAHHE
UpaMu/ibl; O0OKOBas U MOJIHAS
IIOBEPXHOCTD ITUPAMU/IBI;
IIpaBUJIbHAS U YCEUEHHAs
nupamuia

[IpaBHUIBEHBIE MHOTOTPaHHUKMU:
MIOHATHE IIPABUIBHOTO
MHOI'OT'PaHHUKA; IIPABUJIbHAS
[IpU3Ma U NIpaBUIIbHAS 1
NMpaMK/Ia; TPABUIIbHAS

TpeyrojbHas NUpaMuaa u
IIPAaBUIIbHBIIN TETpas’ap; KyO

14.03

19.038




50

51

52

53

54

[IpencraBienue o npaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’p,
JOJEKa’Ap U UKOCASIP.

CumMeTpus B IPOCTPAHCTBE:
CHUMMETPHSI OTHOCUTEIIHHO
TOYKH, IPSIMOH, IIIOCKOCTH.
DneMEeHThl CUMMETPHUH B
MUpaMUIax,
napaJulelenunesnax,
MPaBUIIHHBIX MHOTOTPAaHHUKAX

Bbrurciienue 351eMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
AuaroHaiu, yribl

[Tnowane OOKOBOI
MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTHU MPSIMON TIPU3MBI,
IJIouIaJb OCHOBAHMM, TEOpEMa
0 O0KOBOI TOBEPXHOCTHU
MIPSAMOM IIPU3MBI

[Tnowane OOKOBOI
MOBEPXHOCTU U TIOBEPXHOCTH
MIPaBWJIBHOHN MHPaMUJIbI,
Teopema O TIoaaIu OOKOBOM
ITIOBEPXHOCTH YCEUEHHOU

MU PAMH/TBI

21.03

26.03

28.03

02.04

04.04

08.04-14.04
KaHUKYJIBI

55

56

KonrtponsHas pabota no reme
"MHororpaHHuKu"

ITonsatre 00 00BEME

[EEN

16.04

18.04

57
58

O06BEM upaMuIsl

O0BEM TUpaMUIBI

23.04
25.04

59
60

O06BEM upaMuIsl

O0BEM TUpaMuIbI

30.04
02.05

61
62

O6BEM TPU3MBI

O0BEM npU3MBI

07.05
09.05

63

64

65

66

O6BEM TPU3MBI
KontponpHas paboTa o reme
"O0bEMBI MHOTOTPAHHUKOB"
[ToBTOpenue, 0600IIEHNE
CHCTeMaTH3alus 3HAHUH.
[TocTpoeHue ceueHuii B
MHOTOTpaHHUKE

Hrorosast KOHTpOJIbHAS paboTa

S R R

[EEN

14.05

16.05

21.05

23.05

67

[ToBTOpenue, 0600ICHNE




cucTeMaTu3allis 3HaHUH.
Brruncnenne paccTosiHuiA:
MEXy IBYMS TOUKaMH, OT
TOYKH 10 NPSMOM, OT TOYKH 10
MIJIOCKOCTH, MEXK]TY
CKPEIIMBAIOIIUMHUCS MPSIMBIMU

[ToBTOpenue, 0600IICHNE
CUCTEMATU3ALMs 3HAHUM.
Beruucnenue yrios: Mexay

68  CKpemmMBaIOUIMMHUCS TPSIMBIMH, 1
MEXIy NPSMON U IUNIOCKOCTHIO,
IBYTPAHHBIX YIJIOB, YTJIOB

MCIKAY IIIOCKOCTAMU

OBILIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME o8




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, JuaMmeTp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3anmMHuoe pacrionoxxeHue chepsl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

JlaTa
H3y4eHust

03.09

10.09

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[unmHapudeckas OBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
MOBEPXHOCTH

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

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
WIHHIPA (TUIOCKOCTHIO, MapalieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroiue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTH

17.09

24.09

01.10

15.10

22.10

Kanukynsl
07.10-13.10




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H 29.10
MIOJIHOM MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u
9 BBICOTA; OCHOBAaHHUA X OOKOBas 05.11
MOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca
10 (TIII0CKOCTBIO, TAPAIUIEIIEHON 12.11 Kartnicytet
. 18.11-24.11
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepe3 BEPIINHY)
11 Komb6unanus ten BpaiieHus u 26.11
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO
12 cdepsl; chepa, BIMCaHHAs B 03.12
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS
13 HOHVsITI/Ie 00 0"6"I)éM€. OcHoBHbIE 10.12
CBOHCTBa 0OBEMOB Tel
14 O06bEM UIMHApa, KOHYCa 17.12
15 O06BEéM mapa u riomazab chepbt 24.12
[TonoOHbIE TEeNa B MPOCTPAHCTBE.
Kanukynsl
16 CoOOTHOIICHUS MEXTY TUTOIIAISTMHI 14.01 30.12-08.01
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI
17 KOHTpOJ'ILI:‘IaH '})a60Ta o remam "Tena 21,01
Bpaienus" u "O6beMsl Ten"
18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 28.01
19 Crno’xeHue ¥ BHIYMTAHNE BEKTOPOB 04.02
20 YMHOKEHHE BEKTOpa Ha YUCIIO 11.02




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

25.02

Kanukynsr 17.02-
23.02

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

04.03

23

24

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

11.03

18.03

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

25.03

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNN TEOMETPUYECKUX 3a7a4

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

01.04

15.04

Kanukynsl
07.04-13.04

28

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

22.04

29

[ToBTOpenue, 0600mEeHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29.04

30

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

06.05




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1 13.05
IUIAHUMETPUHU M METOJIBI HX PEIICHHS

32 HToroBast KOHTpOJIbHAs paboTa 1 20.05
[ToBTOpEeHUE, 06001ICHNE 1

33 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

34 [ToBTOpEeHME, 0000IIEHNE 1 1
CUCTEMaTHU3aIlUsl 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremartuka: aﬂre6pa " HaYajJla MAaTCMATHYCCKOTI'O aHaJIn3d, TCOMCTPHA.

I'eometpus. 10-11 knacerl/ JI.C.Atanacsin u ap. - M.: [Ipocsemenue, 2022

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

bu6mmoreka IJOK
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