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MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueO6HOTO Kypca «l'eomerpusi» 6a3oBoro ypoBHs i oOydarommuxcs 10 —11
KjaccoB paspaborana Ha ocHoBe @enepanbHOrO TOCYJapCTBEHHOI'O 00pa3oBaTENFHOTO CTaHIapTa
cpemHero oOiiero o0pa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHWH, MPEABIBISEMBIX K
MaTeMaTHYECKOMY OOpa30BaHMIO, W TPATUIMI POCCHICKOrO 00pa3oBaHus. Peanusanus mTporpamMmbl
o0ecrevurnBaeT OBJIQJCHUE KIFOYEBBIMH KOMITCTEHITMSIMH, COCTABJISIOIIMMU OCHOBY JJISi CAMOPa3BUTHUS U
HENPEPBIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOIICKYJIbTYPHOTO, JHUYHOCTHOTO U II03HABATEIBHOIO
pa3BUTHUS IMYHOCTH O0YYAFOIIUXCSI.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTH y4eOHOTO Kypca T€OMETpHH Ha YPOBHE CpemHero odmiero oOpa3oBaHus 00ycIOBIIEHA
NPAaKTUYECKOW 3HAUYMMOCTBIO METANPEOMETHBIX M IMPEIMETHBIX PE3YJIbTaTOB OOYyUeHHsS I'€OMETPHUU B
HamnpaBJIeHUH  JIMYHOCTHOTO  pas3BuTHsi  oOywaromuxcsi,  (opmupoBaHus  (QyHKIMOHAJIBHOM
MaTeMaTHYeCKOH TPaMOTHOCTH, W3y4YeHHs APYTHX Y4YeOHBIX AMCUUIUIMH. Pa3BuTHE Yy OOYyYaromIuxcs
NPaBUIBHBIX TIPEACTABICHUH O CYIIHOCTH M MPOMCXOXKICHHH TEOMETPUUYECKUX aOCTpaKIui,
COOTHOLIEHUM PEAIBHOTO U MJIECATIBHOI0, XapaKTepe OTPAKEHUSA MATEMATHUYECKON HAyKOH SIBIICHUN H
MPOIIECCOB  PEaNbHOTO MHpa, MecTe TeOMETpPUM B CHCTEME HAayK M POJIH MaTeMaTH4ecKoro
MOJCIMPOBAHMSl B HAYYHOM TIO3HAHMM W B IMPAKTUKE CHOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO
MHPOBO33PCHUA YUalllUXCA, a TaAKKC Ka4CCTB MBIIIJICHU, HCO6XOI[I/IMI)IX g aganTagiyi B COBpEMCHHOM
o0recTBe.

I'eomeTpust sSBISETCSI OJHUM M3 0A30BBIX MPEJIMETOB Ha YPOBHE CPEAHEro o0Imero oopa3oBaHMs,
TaK KakK OGGCHG‘-II/IBaeT BO3MOXHOCTb U3YYCHUA KaK AUCHUIIIINH eCTeCTBeHHO-Hay‘-IHOﬁ HaIlpaBJICHHOCTH,
TaK ¥ TyMaHUTApHOM.

Jlorudeckoe MbluieHUe, (HOpPMHUPYEMOE MPH HM3YYCHHU OOYYAIONUMHCS TOHSATHHHBIX OCHOB
reoOMETpUN U MOCTPOCHHUHU HETIOYKH JIOTUUCCKUX yTBep)KILeHI/Iﬁ B XOA€ pCIICHUSA T€OMCTPHUICCKUX 3aj/1ay,
YMCHHE BbBIABUI'aTb W OIPOBCPraTb T'MIIOTE3bI HECHIOCPCACTBECHHO HCIIOJIB3YIOTCA MpPHU PEIICHUHM 3adayd
€CTEeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpHUEeHTHPOBAThCS B IMPOCTPAHCTBE HIPAET CYIIECTBEHHYIO POJIb BO BCEX 00JacTsX
JesITeIbHOCTH YenoBeka. OpueHTaIus 4eoBeka BO BpEMEHH H MPOCTPAaHCTBE — HEOOXOANMOE YCIOBHE
€ro COLMANBbHOTO OBITHS, (OpMa OTPaKEHHsI OKPYKAIOLIETO MHUpPA, YCIOBUE YCHENIHOTO MO3HAaHUS W
aKTHBHOTO TMpeobpazoBaHus JeicTBUTENbHOCTH. OmepupoBaHUE TPOCTPAHCTBEHHBIMUA 00OpazaMmu
00beTUHSIET pa3HbIe BUJIBI YUEOHOW U TPYIOBOHM JNEATEIHLHOCTH, SIBJISIETCS OJHUM M3 NMPO(QECCHOHATBHO
BOXHBIX KAuecTB, MOJTOMY akTyaslbHa 3aaada (OPMHPOBAaHUS Yy OOYYAIOLIMXCSI MPOCTPAHCTBEHHOI'O
MBILIUICHUS KaK Pa3sHOBUAHOCTH OOPa3HOTO MBIIUICHUS] — CYLIECTBEHHOTO KOMIIOHEHTa B MOJATOTOBKE K
NPaKTUYECKOW AEATENFHOCTH 110 MHOTUM HaIPaBJICHUSIM.

Lenp ocBoeHusi mporpammbl yueOHOro kypca «l'eomeTpusi» Ha 0a30BOM ypOBHE OOydeHHs —
0011e00pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE Pa3BUTHE OOYYAIOIIUXCS depe3 oOecrieueHue BO3MOXKHOCTH
NpUOOPETEHHS U HCIIOJIB30BAHMS CUCTEMATHYECKUX T€OMETPHUUECKUX 3HAaHUN U JeHCTBU, crienn(pUIHBIX
TeOMETPHH, BO3MOXKHOCTH YCIICIIHOTO MPOAOJDKEHUS] 00pa30BaHusl 10 CIIELUAIbHOCTSIM, HE CBSI3aHHBIM C
NPUKJIaIHBIM HCIIOJIb30BaHUEM T€OMETPHUH.

[Iporpamma mo reomeTpur Ha 0a30BOM YpOBHE MpeJHAa3HA4YECHA A1 OOYYaIOLIMXCSl CpEeaHEH
IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYyIHCHUH Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHUS.
Takum oOpazom, oOyuaromuecst Ha 6a30BOM YpOBHE TOJDKHBI OCBOUTH OOIIME MaTeMaTHUECKUE YMEHHS,
CBSI3aHHBIE CO CIeU(UKON reoMeTprn U HeOOXOAUMBIE AJIS KU3HU B COBpeMEHHOM oOecTte. Kpome
3TOT0, OHH UMEIOT BO3MOKHOCTb M3YUUTh F€OMETPHIO OoJiee TiIyOOKO, €ciM B AalbHEUIIEM BO3SHHUKHET
HEOOXOIUMOCTH B TEOMETPUUECKUX 3HAHHUAX B MPOPECCHOHANBHON AEATEIEHOCTH.



JocTmwKeHne Lenu OCBOCHUSI MPOrpaMMBbl 00ECIIEYMBAETCS PELICHUEM COOTBETCTBYIOIIMX 3a/ad.
[TpuoputeTHEIME 3aauaMi OCBOeHHUsSI Kypca «[eomeTpum» Ha 06azoBoM ypoBHe B 10—11 kmaccax
SBTISIFOTCSL:

e (opMupoBaHHE IPEACTABICHUS O FEOMETPHM KaK YacTH MHUPOBOW KyJbTYPbl U OCO3HaHHE €&

B3aUMOCBSI3U C OKPY’KaIOIIUM MHUPOM;

e (QopMupoBaHuEe MpPEACTABICHUS O MHOTOTPaHHHKAaX W TeNax BpalIeHUs KaK O BaKHEUIINX
MaTeMaTHYECKUX MOJEISIX, IIO3BOJLIIOLIMX OIMCHIBATh W M3Y4aTh pa3HbIC SIBICHUS
OKPY’KaloIEero MUpa;

e (QopMupoBaHue yMEHHsS pacllO3HaBaTh Ha 4YepTekax, MOAEISIX W B pEabHOM MHpE
MHOTOTPaHHUKH H TeJla BpaIllCHHS;

e OBIAJCHUE METOJAaMH PELICHUS 3aJad Ha IOCTPOEHHS Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX
buryp;

e (QopMupoBaHHe yMEHHs ONEPUPOBATH OCHOBHBIMH MOHATHUSIMH O MHOI'OTPaHHHMKaX M TeEIax
BpALICHUS U UX OCHOBHBIMU CBOHCTBaMU;

e OBIAJCHUWE QITOPUTMAMM pEIICHUS OCHOBHBIX THIIOB 3a7a4; (HOpMHUpPOBaHUE YMEHHS
MPOBOJNTH HECIOXKHBIE 0Ka3aTeIbHbIE PACCYKICHHS B XOZIE PELICHUS CTEPEOMETPUUECKUX
3a1a4 ¥ 3a7a4 C IPAKTUYECKUM COZEPKaHNEM;

® pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00ydaroImuxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, HCCIIEA0BATEIbCKIX YMEHUH, KDUTUYHOCTH MBIILICHUS,

e (QopmupoBanue (GYHKUMOHAIBHOW TIPaMOTHOCTH, PpEJIEBAHTHOM T'€OMETPHU: yMEHHE
pacro3HaBaTh MPOSBICHUS TEOMETPHUUECKUX IOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CHTYAIMSIX U PU U3YYEHHU JPYTUX YU4eOHBIX MPEAMETOB, MPOSBICHHS
3aBUCHMOCTEH M 3aKOHOMEpHOCTEH, (POpMyIHpOBaTh MX Ha S3bIKE '€OMETPHU W CO3/aBaTh
reOMETPHUYECKHE MOJICIH, TPUMEHSITh OCBOCHHBIH T€OMETPUYECKUI ammapar ajsl pelleHus
NPaKTUKO-OPUCHTUPOBAHHBIX ~ 33/1a4, HHTEPIPETHPOBATh M  OICHHMBATh  IOJyYEHHEIC
pE3yIbTaThI.

OTIUYNTENHFHON 0COOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKIIFOUEHHE B KypC CTEPEOMETPUH B Hadase
€ro HM3yuYeHHs 3a/ia4y, pellacMbIX Ha YPOBHE HHTYHTHBHOTO IO3HAHUS, M ONpeNel€HHBIM 00pa3oM
OpraHu3oBaHHasi paboTa HajJ HUMHU, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUMECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTHUMYJHPYET TNPOTEKAaHHE WHTYHTHUBHBIX TPOLECCOB, MOTHUBUPYET K JallbHEHWIIeMY
U3YUYEHHUIO IIpeIMETa.

[Mpeamourenne oTHAETCS HATISIHO-KOHCTPYKTHBHOMY METONLy OOYYEHUS, TO €CTh TEOPETHUECKHE
3HaHUS MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTb MPEIMETHO-TIPAKTHUECKOW AeATeNbHOCTH. Pa3Buthe
NPOCTPAHCTBEHHBIX MPEICTABICHUN Y y4yalluXcs B Kypce CTEPEOMETPUH MPOBOIUTCS 33 CUET peIICHUS
3aJad Ha CO3JaHUE NPOCTPAHCTBEHHBIX OOpa30B M 3ajJad Ha ONEPHUPOBAHHE NPOCTPAHCTBEHHBIMHU
obpazamu. Co3naHue oOpa3a MPOBOAUTCS C ONOPOM Ha HArJIAAHOCTb, a ONEpUpOBaHHE 00pa3oM — B
YCIIOBHUSX OTBJICUCHHS OT HATJIJHOCTH, MBICJIEHHOTO H3MEHEHHSI €r0 HCXOAHOTO COJEeP KaHusl.

OcHOBHEBIE coziepkaTenbHble JIMHUU Kypca «l'eometpun» B 10-11 kmaccax: «MHOrorpaHHUKN»,
«[IpsiMble W TIOCKOCTH B MpocCTpaHcTBe», «Tenma BpameHus», «Bekropel W KOOpAMHATHI B
npocTpancTBe». PopMUpPOBaHUE JIOTHUECKUX YMEHHH paclpenelsieTcss He TOJIBKO 10 COAep)KaTeIbHbBIM
JIMHUSAM, HO U 110 rogaM o0y4deHHUs! Ha yPOBHE CpeJHEro o0IIero oopa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOILEE IPEIMETHBIM pe3yjbTaTaM OCBOCHHUSI paboueit
NPOrpaMMBbl, paclpedeN€HHbBIM 1O rojaM OOy4YeHHs, CTPYKTYpPUPOBaHO TakuM o00pa3oM, YTOOBI
OBJIQICHUE TEOMETPUYECKUMH TIOHATUSIMA M HAaBBIKAMH OCYIICCTBISUIOCH IIOCIIEAOBATEIbHO |
MOCTYNaTeIbHO, C COOMIONEHHEM MPUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIIOYAINCH B
O0IIyI0 CUCTEMY T'€OMETPUYECKUX MpPEACTaBICHHH O0YyYalOUIMXCsl, paciiupss U yriryomsas e€, oOpasys
MPOYHBIE MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha uzyuenue reomerpun orBoauTcs 2 yaca B Henemto B 10 kinacce u 1 yac B Henento B 11 kiacce,
BCEro 3a JiBa rojia ooy4enus - 102 yueOHBIX vaca.

COAEPKAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHSTHA cTepeoMeTpuH. Touka, mpsmasi, MIOCKOCTh, MpocTpaHCcTBO. [loHstne 00
AKCUOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOe pacnonoxeHue MpsMBIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECS, IapajuleibHble U
cKpemuBaromuecs npsiMole. IlapannenbHOCTh NPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MApaJUICIbHBIC
IIPsIMBIE B IIPOCTPAHCTBE; NapAJICIIBHOCTD TPEX MPAMBIX; MAPAILIEIbHOCTD PSIMOM U IIIOCKOCTH. YTIIBI C
COHAIIPABJIICHHBIMHA CTOPOHAMHU; YToJl MEXIy NMPSAMBIMH B NpocTpaHcTBe. [lapamiensHOCTh MITOCKOCTEN:
napajienbHble IUIOCKOCTH; CBOMCTBA MapalUleNbHbIX IUIOCKOcTed. Ilpocrelimme MpoCcTpaHCTBEHHBIE
¢buryps! Ha INIOCKOCTH: TETPa3Ap, KyO, Hapajuieienune; IOCTPOCHUE CEUCHHH.

IlepnieHAUKYIAPHOCTh HPAMOM M IUIOCKOCTH: TEPHEHIUKYISPHBIE MpsMBIE B IPOCTPAHCTBE,
MpsIMBIE MTApaJUICIbHBIE U MEPNEHANKYIPHBIE K MJIOCKOCTH, MPU3HAK MEPHEHIUKYIIPHOCTH NPAMON U
IUIOCKOCTH, T€OpeMa O NPSAMOW NMEePHEHIUKYISIPHOW IIIOCKOCTH. YTJIBI B NPOCTPAHCTBE: YTOJ MEXAY
OpsIMOM M IUIOCKOCTBIO; JABYIPAHHBIA yroJ, JIMHEHWHBIM Yroin AByrpaHHoro yria. llepneHaukymsp u
HaKJIOHHBIE: PAacCTOSHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHHE OT MPSIMOM IO IIOCKOCTH, MPOEKIHS
¢urypsl Ha IUIOCKOCTb. llepmeHIUKYISIPHOCTh IJIOCKOCTEH: NPHU3HAK NEPIEHAUKYISIPHOCTH ABYX
iockocted. TeopeMa o TpEx NepHeHIuKyIsIpax.

MHororpaHHuK#n

IloHsiTHE MHOTOTpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOTPAHHUKA, BBIMYKIBIE W HEBBITYKJIbIE
MHOTOTPaHHUKH; pa3BEpTKa MHOrOrpaHHuKa. [Ipu3mMa: N-yrosnbHas nmpusma; rpaHd U OCHOBAaHUS IPU3MBI;
npsMasi M HaKJIOHHAas NpU3MbL; OOKOBasg M TOJHAs IOBEPXHOCTh mnpu3Mbl. Ilapamnenenunern,
MPSIMOYTOJIBHBIA Mapajulelenunes; U ero cBoilictBa. [lupamMmpa: N-yroiapHass nHpamuaa, TpaHH U
OCHOBaHHUE NMUPaMU/Ibl; OOKOBAasI U MOJIHAS IOBEPXHOCTh MMPaMUbI; IPaBUIIbHAS M YCEUEHHAS MPaMUAA.
OneMEeHThI IPU3MBI M TUpaMubl. [IpaBuIbHBIE MHOTOIPaHHUKY: TIOHATHE NPaBUIIBHOTO MHOTOTPaHHHKA,
MpaBWJIbHAs NpHU3Ma W MpaBHIbHAs NHpPaMUAa; MPaBHIbHAs TPEYrojpHas NUpaMUAa W INPaBUIbHBIN
TeTpa’ap; kyo. IlpeacraBieHne o mMpaBUIBHBIX MHOTOIPaHHUKAX: OKTAadAp, NOJACKa’aAp W HKOCAID.
CeueHwnst MPU3MBI U THPAMHUIBI.

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCHUTENBHO TOYKH, MPSIMOU, MIIOCKOCTH. DIIEMEHTHI
CUMMETPHUH B IUPaAMUIaX, apaJlIeIennIeax, MPaBIIbHBIX MHOTOTPaHHUKAX.

BrrunciieHrie  AJIEMEHTOB MHOTOTPaHHHMKOB: pEOpa, OWaroHaid, Yyriabl. [lnomans OOKoBOWM
MOBEPXHOCTH ¥ TIOJHON TOBEPXHOCTH MPSMOW TMPHU3MBI, IUIOMIAJh OCHOBAHMIA, TeopemMa O OOKOBOM
MOBEPXHOCTH TPAMO Tpu3Mbl. Ilmomaas OOKOBOKW TOBEPXHOCTH W TMOBEPXHOCTH MPABUIBHOMN
MUpaMUJIBI, TEOpeMa O TUIoNmanu ycedéHHOU nupamuipl. [loHsTHe 00 00BEMe. OO0BEM mHHpamuIb,
MIPU3MBL.

[Momo6HbIe Tena B mpoctpaHcTBe. COOTHONICHUST MEXY TUIONIASIMH TIOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TEI.

11 KJIACC

Tesa BpameHus

Hunmmaapuueckass  TOBEPXHOCTb,  00pa3yloliue  IWIMHAPHYECKOH  MOBEPXHOCTH,  OCh
MWIAHAPUYIECKONW MOBepXHOCTH. LIMmHAp: ocHOBaHUS M OOKOBas MOBEPXHOCTh, 00Opa3ylomias U OCh;
TJIOMAh OOKOBOH M TIOJTHOM ITOBEPXHOCTH.



Konnueckast moBepxXHOCTh, 00pa3yloniie KOHNIeCKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOM
noBepxHocTH. KOHyc: OCHOBaHHME W BepiiuHa, oOpa3yromas M OCh, IUIOMAAb OOKOBOM W TOJHOU
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIlye U BEICOTA; OCHOBAHUS 1 OOKOBAasi TOBEPXHOCTb.

Cdepa u mwap: nentp, paguyc, AMaMeTp; oMb OBEpXHOCTH chepbl. B3anMHoe pacrnionoxxeHne
cdepsl U MII0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; MIoMmanb chepsl.

N300paxkeHne Texn BpalleHus Ha TNIOCKOCTH. Pa3BEpTka HUIMHIPA U KOHYCA.

KomOuHanmu Ten BpamjeHWss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIA OKOJO Cgepsl;
cdepa, BIMcaHHasi B MHOTOIPaHHUK, WJIH TEJIO BPAILCHUSI.

[Tonsite 06 o0béMe. OcHOBHBEIE cBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSIMOYTOJILHOTO
napanjenenumnena u cineactsus u3 He€. O0bEM nmnuHapa, Konyca. O0bEM mapa u Iomans cepsl.

[TonoGuele Tena B mpocTpaHcTBe. COOTHOMICHUS] MEXAY IUIOMIAASIMU MOBEPXHOCTEH, 00bEMaMu
MMOJXOOHBIX TEIL.

Ceuenust nunuHIpa (MapajulebHO U MEPHIEHIUKYJSIPHO OCH), CeUeHMs KoHyca (TapajulenbHoe
OCHOBAHHIO U MPOXO/ISIIEE Yepe3 BEPIINHY), CEUEHHs [Iapa.

BekTopbl 1 KOOPANMHATHI B POCTPAHCTBE

Bekrop Ha mmiockocTH W B mpocTpaHcTBe. CIOKEHHE U BBIYUTAHHUE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha uyHcho. Pa3noxkeHne BekTopa 1O TpEM HEKOMIUIAHApHBIM BekTopaMm. [IpaBuio
napanenenurena. PemeHue 3ajgad, CBSA3aHHBIX C NPUMEHEHHUEM TMpaBHJ JACHCTBUH C BEKTOpPaMH.
[IpsmoyronpHas cuctemMa KoopAauHat B mpoctpaHcTBe. Koopaunatel BekTopa. IIpocteiimme 3ama4un B
KoopauHaTax. Yroi Mexay Bekropamu. CKaJsipHOE TPOU3BEICHUE BEKTOPOB. BhIUnciieHEe yriioB MEeXIy
OPSIMBIMHA | TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO/I TIPH PEIICHHN TeOMETPUYECKHX 3a1ad.

IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOGHMS IporpamMmbl ydeOHoro mnpeamera «MaremaTukay
XapaKTepU3yIOTCs:

I'pa:knanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIMK O0YUarOIErocss Kak akTUBHOTO U OTBETCTBEHHOI'O
YJleHa POCCHUICKOro o0IecTBa, MNpPEACTaBICHHEM O MaTeMaTHYECKHMX OCHOBAaX (YHKUHMOHUPOBAHUS
Pa3INYHBIX CTPYKTYP, ABJICHUM, MPOLEAYp IPaXIAHCKOTO 00IecTBa (BEIOOPHI, OMPOCH U IIp.), YMEHHEM
B3aUMOJIEHCTBOBATh C COUUAIILHBIMA HHCTUTYTaMU B COOTBETCTBUH € X (QYHKIHMSIMU M Ha3HAUYCHHUEM.

IlaTpunoTHyeckoe BocnUTaHUE:

c(OPMHUPOBAHHOCTBIO POCCUICKONH TpaXTAHCKOH HWAEHTHYHOCTH, YB@KEHHS K MPOLUIOMY H
HACTOALIEMY POCCHHCKOH MaTEeMaTHKH, II€HHOCTHBIM OTHOIIEHHEM K JOCTM)KEHHSM POCCHHCKHX
MaTEMAaTHKOB M POCCHUMCKON MaTEMaTHYECKOW IIKOJbI, K MCIOJb30BAHUIO 3TUX JOCTHXEHUH B JPYTHUX
HayKax, TEXHOJIOTUsX, cpepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOrO Hapojaa; cOPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUs, 3TUYECKOT'O ITOBEACHUA, CBA3AHHOI'O C MNPAKTUYCCKUM IMPUMCHCHUEM ZIOCTI/I)KGHI/If/i HayKu "
JeSTEIBHOCTBIO YIEHOI0; OCO3HAHUEM JIMUYHOI'O BKJIaJIa B IIOCTPOEHUE YCTOWYMBOrO OY/yILEro.

JcTeTHYeCKOe BOCIIMTAHNE:

3CTETUYECKUM OTHOIIEHHEM K MHpY, BKJIIOUYasi 3CTETHKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEl,
00BEKTOB, 3ajad, pEIICHUN, pacCyKICHUH; BOCIPUMMYMBOCTBIO K MAaTeMaTHYECKHM aclleKTam
pas3JIn4HbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTaHHe:

c(hOpMHUPOBAaHHOCTBIO YMEHMS NPHUMEHATh MaTeMaTHdYeCKUe 3HaHUs B HMHTEpecax 370pOBOr0 U
Oe3omacHoro oOpas3a *HU3HH, OTBETCTBEHHOTO OTHOLICHHMS K CBOEMY 3JI0OPOBBIO (3710pOBOE MHTaHMUE,



cOaTaHCUPOBAHHBIN PEXUM 3aHATHA W OTABIXA, peryispHas (Qu3udeckas aKTUBHOCTB); (PU3UIESCKOTO
COBEPIIICHCTBOBAHUS, MIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN NESITEILHOCTBIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIIOOWS; UHTEPECOM K Pa3IMYHBIM cdepam
npo(heCCUOHANBHON JIEATEILHOCTH, CBS3aHHBIM C MAaTEMaTHKOW M €€ MPWIOKEHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaylield Mpodeccur W PeaaTu30BbIBATH COOCTBEHHBIC JKU3HCHHBIC
TUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa30oBaHHIO M CaMOOOPa30BaHHMIO Ha
MPOTSKEHUU BCEU KU3HU; TOTOBHOCTHIO K AKTHUBHOMY YYAacCTHIO B PEIICHUM MPaKTUYECKUX 3ajad
MaTeMaTU4YeCKON HampaBIEHHOCTH.

IK0JI0rnYecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO  DKOJIOTMYECKOW  KYJIBTYPhI, T[OHUMAaHMEM  BJIUSHHS  COI[HAIBHO-
9KOHOMUYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOIAHON M COIMAILHOW CPE/Ibl, 0OCO3HAHUEM IJI00ATHHOTO
XapakTepa 3KOJOTMUYECKUX NpoOJeM; OpHUEeHTallMed Ha NpPUMEHEHHE MaTeMaTHYeCKUX 3HaHWUH s
pelleHus 3a1a4 B 00JIACTH OKPYKAIOIUICH Cpe/bl, IJIAHUPOBAHUS MOCTYIKOB U OIEHKUA MX BO3MOXKHBIX
MOCJIEACTBUM [T OKPYKAIOIIEeH Cpeibl.

IleHHOCTH HAYYHOTO NNO3HAHUSL:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyKHM W OOINECCTBEHHOW MPAKTUKH, MOHMMAaHWEM MAaTEeMaTHUECKOM HAyKH Kak c(epbl 4YeIOBEYeCKOMH
NEATeTFHOCTH, JTAloB €€ Pa3BUTHS M 3HAYMMOCTHU JUIS PA3BUTHS ITUBMIM3AIMN; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH ¥ MaTeMaTHYeCKOM KyJIbTYypoll KaK CpeJCTBOM TIO3HAHHUS MHpPA; TOTOBHOCTHIO
OCYIIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENBCKYIO ACSITEIBHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDBI

MertamnpenMeTHsle pe3yiabTaThl OCBOGHHUS NpOrpaMMbl ydeOHOro mnpeamera «MaremaTtukay
XapaKTePU3YyIOTCSl OBJIAJICHUEM YHUBEPCAIBHBIMU HO3ZHAGAMENbHBIMU OCUCMBUIMY, YHUBEPCATbHIMU
KOMMYHUKAMUGHBIMU OCUCMBUAMU, YHUBEPCANLHLIMU PE2YTISIMUGHBIMU OCUICTHEUAMU.
1) Vuusepcanvnvie nosnasamenwvmwvie Oeiicmsus, obecneuusarom Gopmuposanue 0Oa306bix
KOCHUMUBHBIX  HPOYECcCco8 00 Yarowuxcs (0ceoeHue Memooos HOSHAHUSL —OKpYICaoujeeo mupa;
NPpUMEHeHUe T02UHECKUX, UCCIe008AMeNbCKUX Onepayuil, ymeHul pabomams ¢ ungopmayueti).
ba3zoBble Jjornueckne geicTBUA:
®  BBIBIAITH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKNA MaTEMaTHIECKHX OOBEKTOB, TIOHATHH,
OTHOLIEHUH MEXAY MOHATUSAME; (GOPMYIHpOBATH OIpEIENCHHUs TOHATHH; YCTaHABIMBAaTh
CYLIECTBEHHBIN MPU3HAK KIaCCU(PHUKALNU, OCHOBAHUS I 0000IIEHHS U CPaBHEHUS, KDUTEPHH
NPOBOJAMMOTO aHAIN3a,;
® BOCIIpUHHMATh, (QOPMYIUPOBATH W MPEOOPA3OBBIBATH CYKACHUS: YTBEPIUTEIbHBIE U
OTpHIIATENbHbBIE, SIMHIUYHbBIE, YACTHBIE U O0IIUE; YCIOBHBIE;

® BBUBIATH MAaTEeMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W INPOTUBOpEYUs B (akTax,
JAHHBIX, HAONMIOJICHUSX W YTBEPXKACHUSX; TNpearaTb KPUTEPHU JIISl  BBISBICHHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUUIA;
e JleaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTHBHBIX W HHIYKTUBHBIX
YMO3aKJII0UEHHUH, YMO3aKIIOUEeHHUH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENIFHO JIOKA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUH (IpsSMBbIE U OT
NPOTHUBHOTO), BBICTpAaHBAaTh APTryMEHTALMIO, NPUBOAUTH MPUMEPHl M KOHTPHPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KACHUS U BBIBOJIBL;

e BBIOMpATH CIOCOO pereHus yueOHOU 3amaun (CpaBHUBATH HECKOJBKO BApHAHTOB PEIICHUS,

BbIOMpATh HanOoJIee NOAXOIAIINN ¢ YYETOM CaMOCTOSITEIbHO BBIIEIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebcKue qeiicTBUSA:



HCIIONIb30BaTh BOIMPOCHI KAaK HCCIIENOBATENbCKHH HMHCTPYMEHT IO3HAHHS; (OPMYIHPOBATH
BOITPOCHI, (PUKCHUPYIOIINE MPOTHBOpPEYHE, MPOOJIEeMy, YCTaHABIMBATh HMCKOMOE M JaHHOE,
(bOpMHUPOBATH TUIIOTE3Y, APIyMEHTHPOBATH CBOIO TO3HIIHNI0, MHEHHE;

NPOBOJWTH  CAMOCTOSITEIBHO  CIUIAHWPOBAHHBIA  DKCIIEPUMEHT,  HCCIEIOBAHHE  TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHHS, MPOIECCa, BBIIBICHUIO
3aBUCHMOCTEN MEXIy OOBEKTaMH, SIBICHUSIMU, IIPOIIECCAMH;

CaMOCTOSTEBHO (HOPMYIMPOBATL OOOOIIEHUS W BBIBOJABI 10 Pe3yjibTaTaM MPOBEAEHHOTO
HAOJTFOICHHSI, UCCIICIOBAHISI, OIICHUBATH JOCTOBEPHOCTD MOJAYUYCHHBIX PE3YJIbTATOB, BHIBOJOB
1 0000IIEHMIA;

MIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE IIPOIIECCA, a TAKXKe BBIIBUTATH MPEIIOI0KEHUSI O €TO
PasBUTHH B HOBBIX YCIOBHSIX.

PaGora ¢ undopmanueii:

2)

BBIBIATH JAeUINTH MHOOPMAIMHU, JAaHHBIX, HEOOXOAMMBIX Ui OTBETa HA BONPOC M JUIA
pelIeHus 33/1a4u;

BBIOMpaTh  MHQOpMANHMIO M3  MCTOYHMKOB  pa3iWYHbIX  THUIOB,  AaHAJIM3HPOBATH,
CHCTEeMaTH3UPOBATh M HMHTEPIPETUPOBATh WH(GOPMALMIO pa3IUYHbIX BHIOB H  (OpM
IPE/ICTABICHHS;

CTPYKTYpUPOBaTh WHPOPMAINIO, MPEACTABIATh € B pasuuuHbIX (hopMmax, WLIIOCTPUPOBATH
rpapuyecKy;

OLICHMBATh HAJEKHOCTh HHPOPMALIUH IO CAMOCTOSITENIFHO C(HOPMYITHPOBAHHBIM KPUTEPHUSIM.
Vnueepcanvuvie KOMMYHUKamug@Hwle Oelicmus, obecneuugaiom copMuposaHHocms

COYUANBHBIX HABLIKOG OOYUATOUUXCSL.
Oo0menne:

BOCIIPUHMMATh U (DOPMYJIHMPOBATh CYXKICHHS B COOTBETCTBHM C YCIOBHSAMH M LEISIMH
O6IIICHI/IH; SCHO, TOYHO, 'PaMOTHO BBIPpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX M IMHUCbMEHHBIX
TEKCTax, JAdaBaTb IIOACHCHHA II0 XOJAY PpCHICHUA 3aaadyu, KOMMCHTHUPOBATH HOHy‘IeHHLII‘/JI
pe3yJbTar;

B XO/¢ OOCYXIEHHS 3aJaBaTh BOIMPOCHI 0 CYIIECTBY OOCYKIAeMOH TeMBbl, MPOOIEMBI,
periaeMoi 3a/1a4u, BHICKa3bIBaTh MICH, HAICJICHHBIC HA MOMCK PEIICHHS; COMOCTABISAT CBOU
CYXKACHHMS C CY)KACHUSIMHU JAPYTHX YYaCTHHKOB JHajnora, 0OHapyXHUBaTh Pa3jinuke U CXOACTBO
HO3HILIHIA; B KOPPEKTHOM (hopme GopMyTHpOBaTh pa3HOIIACHS, CBOU BO3PaXKEHHS;
MMPEACTAaBJIATE PE3YJIbTAaThl PCUICHUA 3aJjadv, OKCHCPUMEHTA, HCCICI0BaHHA, IIPOCKTA,
CaMOCTOSITETIBHO BBIOMpATh (OpMAT BBICTYIUIGHHS C y4ETOM 3agad Mpe3eHTAllMd W
0coOeHHOCTEH ayAUTOPHH.

CoTpyaHunyecTBo:

3)

MOHUMAaTh M WCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHOM WM WHAMBHIyaJbHOW pPabOTHI NPHU
pemeHny y4eOHBIX 3a/1av; MPHUHUMATh IIeh COBMECTHOM JI€ATENbHOCTH, IUIAHUPOBATh
OpraHu3aIMI0 COBMECTHON paboThI, pacrpelesisiTh BUIbI paboT, JOroBapuBaThes, 00CYXKIaTh
NPOLIECC U PE3yJIbTaT PadoThl; 00001aTh MHEHHUST HECKOJIBKHUX JIIOJCH;

y4acTBOBaTh B TPYIMIOBBIX QopMax padoTsl (00CYyXIeHHsS, OOMEH MHEHHWH, «MO3TOBEIC
HITYPMBD» W WHBIE); BBITIONHATH CBOIO 4YacTh PabOTHl M KOOPIUHHPOBATH CBOM JICHCTBHS C
IpYTMMH YIEHaMH KOMAaH[BI, OIEHMBATh KAadeCTBO CBOErO BKJIaJa B OOMMHA MPOAYKT IO
KpUTEPHSM, c(HOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSL.

Yuueepcanvnvie pezynamuenvle Oeiicmeusi, obecneyusaiom GopmMuposanue CMbiCi06bIX

YCmMAaHOB0K U HCUSHEHHBIX HABLIKOE JIUHHOCMU.
CaMoopraﬂmaum{:

COCTaBJIATH IUIaH, AITOPUTM PEIICHUS 33/1a4H, BRIOMPATh CITIOCO0 PEIICHUS C YIETOM
MMEIOIINXCS PeCypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PEIICHUH ¢ y4ETOM HOBOIH HH(OPMAIIHH.



CaMOKOHTpOJIb:

e BIaJETh HAaBBIKAMU II03HABATEIBbHOM peieKcHn Kak OCO3HAHUSI COBEPIIAEMbIX ACHCTBUH U
MBICIIUTENIPHBIX ~ IPOLIECCOB, HUX pE3yJbTaTOB; BIAAETh CHOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJISL IIPOLIECCA U pe3yiibTaTa PeLeHNsI MaTeMaTH4ecKOH 3a1aun;

® TpPEaBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh NpPH pELUIEHHM 3aJayd, BHOCHUTH
KOPPEKTUBBI B AEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATEJIBCTB, JAHHBIX, HAMJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OICHUBATh COOTBETCTBUE pe3yJibTaTa IEIH M YCIOBHSAM, OOBACHATH NMPUYMHBI TOCTHIKECHHS
WIA HEIOCTI)KEHHS pPe3yNbTaToB JAEATENbHOCTH, HAaXOOUTh OMKMOKY, JaBaTh OLEHKY
npuOoOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, MIPsiMasi, MIOCKOCTb.

IIpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX IIPU PELICHUN F€OMETPUYECKUX 3aad.

OneprpoBaTh NOHATUSAMU: MMAPAIIIETBHOCT U MEPIEHIUKYIAPHOCTD NPSAMBIX U IJIOCKOCTEH.

KnaccudpunupoBaTh B3anMHOE pacloioKeHHUE MPSIMBIX U IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATHSMU: IBYTPaHHBIN YToJl, TPaHu IBYTPAaHHOTO yTia, pedpo JBYTPaHHOTO YIia;
JIMHENHBIN yroj ABYIPAHHOIO yria; TpaayCHas Mepa ABYI'PaHHOIO yria.

OneprpoBaTh MOHATHUSAMHU: MHOTOTPAHHUK, BBITYKJIBIN U HEBBIMYKJIBIH MHOTOTPAHHUK, 3JIEMEHTHI
MHOTOTPaHHUKA, TIPAaBUIHHBII MHOTOTPaHHHUK.

PacriosHaBaTh OCHOBHBIE BHABI MHOTOTPAHHUKOB (THpamMuAa; TMpU3Ma, MPSIMOYTOJIBHBIN
napajuieienumnen, Kyo).

KnaccupuuypoBaTb MHOTOTPaHHUKH, BBIOMpasi OCHOBaHMA ANl KiAacCU(UKAMK (BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH; TIPAaBUJIBHBIE MHOIOIPAaHHUKH; TMpPsIMbIE M HAKJIOHHBIE MPHU3MBI,
napaiesenunesisl).

OneprpoBaTh NOHATUAMU: CEKyIas MIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB.

OOBACHATH NPUHLIMITEI HOCTPOEHUSI CEYEHHUH, UCTIONB3Ysl METO/I CJICHOB.

Crtpouthb ceyeHrss MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBIIOIHATEH (BBIHOCHBIE) IUIOCKHE YEPTEXHU
U3 PUCYHKOB IIPOCTBIX O0BEMHBIX (UTYpP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXIEHHE T€OMETPUYECKHMX BEJIMYMH IO O0pasluaM WM alropuTMam,
MIPUMEHSS U3BECTHHIE aHAIUTHYECKHE METOMBI MIPH PELIEHUH CTaHAAPTHBIX MaTeMaTHYECKHX 3a/1ad Ha
BBIUMCJIEHHE PACCTOSHUM MEXIY IByMsI TOUKaMH, OT TOYKH 0 MPSIMOM, OT TOYKH /10 IIIOCKOCTH, MEXKIY
CKpEIMBAIOIUMHUCS MPSIMBIMHU.

Pemrate 3amaun Ha HaxXOXAEHHE T€OMETPUYECKHMX BEIMYMH 1O oOpasnaM MM ajJropUTMam,
MIPUMEHSS U3BECTHBIE aHAIUTHYECKHE METOMBI MIPH PEUIEHUH CTaHAAPTHBIX MaTeMaTHYECKHX 3a/1ad Ha
BBIUMCJIEHHE YIJIOB MEXIY CKPEIIHMBAIOIIUMUCS MPSIMBIMH, MEXIY NPSIMOH M IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMHM, ABYTPAaHHBIX YTJIOB.

Boruncnate 00bEMBI M MIIOLIAAM HOBEPXHOCTEH MHOTOIPaHHUKOB (TpH3Ma, MUpPaMHUIa) C
NpUMEHeHueM (OpMyJ; BBIUMCIATH COOTHOLICHUS MEXIYy IUIOIIAASIMH IOBEpXHOCTEH, 00BEMaMu
N0JO0OHBIX MHOTOTPAaHHUKOB.

OneprpoBaTh MOHATHSAMH: CUMMETPHS B NPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CHMMETPUH;
LEHTP, OCh U INIOCKOCTh CHMMETPHUU (PUTYPHI.

W3Bnekarp, mnpeoOpa3oBbIBaTh M HMHTEPIPETHPOBaTh HMH(OpMAIMIO O IPOCTPAHCTBEHHBIX
TeOMETPUUECKHUX (PUTYpax, IPEICTABICHHYIO HAa YepTeKaxX M PUCYHKAX.

[TpumensaTh reomeTpudeckie (GaKThl U PEIICHNS CTEPEOMETPHUECKUX 33a/1a4, MPEATIOaralonmx
HECKOJIBKO IIaroB PEIICHNUS, €CIIH yCIOBHS IPHIMEHEHHS 3a/1aHbI B IBHOH (opMme.



HpI/IMeHSITB HpOCTeﬁMHC MMporpaMMHbIC CPEACTBA U IJICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTCMBbI
IIpu pCIICHUN CTCPCOMCTPUICCKUX 3a/1ay.

HpI/IBOI[I/ITL IMPUMEPbI MAaTECMATUYCCKUX 3aKOHOM€pHOCT€I71 B MIpUpoAC M KU3HH, paCllO3HABATH
IMMPOABJICHUC 3aKOHOB I'COMETPHU B UCKYCCTBC.

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUA Ha MPAKTHUKE: aHAJIM3UPOBATH PCAJILHBIC CUTYalluu U IPUMCHATH
HN3YYCHHBIC IIOHATHUA B HNPOLECCE IMOHUCKAa PCHICHUA MATCMATUYCCKU C(I)OpMyJ'IPIpOBaHHOI\/'I npo6neM51,
MOACIUPOBAThL PCAJIBHBIC CUTyallUW Ha A3BIKE TI'€OMCETpPUH, HCCICAOBATH IMOCTPOCHHBLIEC MOJICIN C
HCIIOJIb30BAHUEM TI'€OMETPUYCCKUX MOHATHH U TCOpPEM, allrapara anre6pl>1; peliatb MNPAKTUYCCKUC
3a7a4u, CBA3aHHbBIC C HAXOKACHUEM I'COMCTPUICCKUX BCJIIMYUH.

11 KJIACC

OnepupoBaTh MOHATUSAMH: IHJIMHIPUYECKAsh IMOBEPXHOCTh, OOpa3ymolIue HIMHIPUICCKON
MOBEPXHOCTH; LWJIMHAP, KOHUYECKAsl MOBEPXHOCTh, 00pa3yloline KOHUYECKOW MOBEPXHOCTH, KOHYC;
chepuueckas IOBEPXHOCTb.

Pacrnio3naBath Tena BpaiieHus (IIWIMHIP, KOHYC, cdepa u 1miap).

OOBACHSTH CIIOCOOBI TTOTYYESHNUS TEJ BpaIllCHHS.

KnaccudpunuposaTsh B3anMHOE pacroioskeHne cepbl v IIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTa CETMEHTA; IIapOBOM
CJIOH, OCHOBaHHUE MIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJI0S; IAPOBOH CEKTOP.

Beruncnare 00bEMBI M IUIOIANM TMOBEPXHOCTEHW TN BpAIICHUS, TEOMETPUYECKHX Tell C
MIpUMEHEHUEM (POPMYII.

OmnepupoBaTh NMOHATHUSIMH: MHOTOTPAaHHMK, BIMCAHHBIH B cepy M ONMUCAHHBIA OKOJO Chepsl;
cdepa, BicaHHasi B MHOTOTPaHHUK MITH TEJIO BPAICHUS.

BBIUHCIATE COOTHOIIEHHS MEXTy TUIOIAISIMHU ITOBEPXHOCTEH 1 00bEMAaMU MOJOOHBIX Tell.

N300pakats u3ydaeMble GUTypBI OT PYKH U ¢ IPIMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BEIoHATE (BEIHOCHBIE) TUIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHH3Y; CTPOUTH CEYECHUS TEJl BPALLICHHSL.

M3Bnekatb, HMHTEPIPETHPOBATH W INPEoOpa3oBBIBATH HMH(POPMAIMIO O MNPOCTPAHCTBEHHBIX
TeOMETPUUECKHX (PUTypax, IPEICTABICHHYIO Ha YEePTEeKaxX M PUCYHKAX.

OmnepupoBaTh MOHSATHEM BEKTOP B ITPOCTPAHCTBE.

BBHIMONMHATE IEHCTBHS CIIOKEHUs] BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha
YHCII0, OOBSACHSTH, KAKUMH CBOMCTBaMHU OHH 00J1aJ1af0T.

[IpumMeHsTH paBUIIO MapaIeNeHIIe .

OnepupoBaTh HMOHATHAMH: E€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YrOJ MEXIy BEKTOpaMH, CKaIApHOE NPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxomute cymMMy BEKTOpPOB M MpPOHM3BEIEHHE BEKTOpa Ha YHCIO, YOl MEXAYy BEKTOpaMH,
CKaJIIpHOE MTPOU3BEICHHUE, PACKIAIBIBATh BEKTOP M0 JBYM HEKOJTMHEAPHBIM BEKTOPAM.

3aaBath MIIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CHCTEME KOOPHHAT.

[IpumensTh TeomMeTprudeckne (GakThl IS PEICHUs] CTEPEOMETPUIECKUX 3a/1ad, TIPEAIIONAraroIinx
HECKOJILKO IaroB peui€Husd, €CJIN yCJIOBUA IPUMEHCHW 3a/IaHbI B SIBHOM Q)opMe.

Perats npocTeiinivie reoMeTpUIeCKUe 3a/1a4d Ha TIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/IA.

PemaTh 3amaun Ha JOKA3aTENECTBO MAaTEMAaTHIECKUX OTHOIICHUH U HAX0XKICHUE T€OMETPHYECKUX
BEJIMYMH IO 00paslaM WIN aJrOpuTMaM, NMPHUMEHSS H3BECTHBIE METOIbI IPH PEUICHUH CTAaHAAPTHBIX
MaTeMaTHYECKUX 33/1a4.

[TpumensaTh TpOCTEHIINE MPOrpaMMHBIE CPEICTBA U IJIEKTPOHHO-KOMMYHUKAIIHOHHBIC CHCTEMBI
P PELICHNH CTEPEOMETPUICCKHX 3a1ad.

[TpuBoaUTH TpPUMEPHI MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B NpPUPOJE M JKU3HM, PACIO3HABAThH
IPOSIBIICHHE 3aKOHOB T€OMETPUH B HICKYCCTBE.



HpI/IMeHSITB IMOJIYYCHHBIC 3HAHUA Ha MPAKTHUKC: aHAJIM3UPOBATHL PCAJILHBIC CUTYalluu U IPUMCHATH
HN3YYCHHBIC IIOHATHUA B HNPOLECCEC IMOUCKa PCHICHHUA MAaTEMATUYCCKU C(bOpMYJ'H/IpOBaHHOI\/'I HpO6JIeMI>I,
MOACIUPOBAThL PCAJIBHBIC CUTyallUW Ha A3BIKE TI'€OMCETpPUH, HCCICAOBATH IMOCTPOCHHBLIC MOJCIN C
HCIIOJIb30BAHUEM TI'€OMETPHUYCCKUX MOHATHH U TCOpPEM, alllapara aJ'II‘e6pI>I; peliatb MNPAKTUYCCKUC
3a7a4u, CBA3aHHbIC C HAXOXKACHUEM I'COMETPUYCCKUX BCJINMYUH.

10



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO yacoB JJ1eKTPOHHBbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Kontpoabnbie  IIpakTnueckue
n/n NPOrpaMMBsl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
1 BBeneHue B CTepeOMETPHIO 10
9 [IpsiMble ¥ MJIOCKOCTH B IIPOCTPAHCTBE. 12 1
ITapaienbHOCTb NPSIMBIX U INIOCKOCTEN
3 HCpHCHI{I/IKYJ'IﬂpHOCTI) MPpAMBIX U 12
IJIOCKOCTEN
4 YTl MEXTy IPSIMBIMA U THTOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O0BEMBI MHOTOTPAaHHHKOB 9 1
7 IloBTOpEHUE: CeYEHUs, PACCTOSIHUS U YIJIbI 1
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68 5 0
11 KJIACC
Konu4yecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3ieoB U TeM uu@poBbIe
Ne ni/m P Kontpoannsie  IIpakTnueckue (upp )
NMporpaMMsbI Bcero o0pa3oBaTeJibHbIE
padoThbl padoThI
pecypcsbl
Tena BpameHus 12
OOBEMEI Te 5 1
BekTopbl 1 KOOPAMHATEI B IPOCTPAHCTBE 10 1
4 [loBTOpeHme, 0000IIeHNE, CUCTEMATH3AIIHS 7 1
3HaHUMI

11



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

34

KoanuecTBo 4acoB

Bcero

KonTpoabubie
padoTsI

IMpakTyeckne
padoThI

Jara
HU3YyYeHHUS

DJIeKTPOHHBIE
nudposbie
o0pa3oBaTe/IbHbIE

pecypcbl

OCHOBHBIE TTOHATHS CTEPEOMETPUH: TOUKA,
npsimMasi, IIOCKOCTh, pocTpaHcTBo. [IpaBuia
M300paKEHUS Ha PUCYHKAX: H300paKeHUS
IUTOCKOCTEH, MapauIeIbHBIX MPSIMBIX
(0Tpe3KoB), CepeUHBI OTPE3Ka

02.09.2023

IlonsTus: MEpECCKAOIIMECA MIOCKOCTH,
NepeccKaromuecs npsamasd U miIoCKOCTb

05.09.2023

IMonsTHs: NepecexaroLuecs MI0CKOCTH,
nepeceKaronecs npsamast u II0CKOCTh
3HaKOMCTBO ¢ MHOTOTPaHHHUKaMH,
n300pakeHne MHOTOTPaHHUKOB Ha PUCYHKaX,
Ha MMPOEKIHMOHHBIX YEPTEKaAX

09.09.2023

12.09.2023

HauanbHble cBeneHust 0 KyOe U mupamue, ux
pa3BEépTku 1 Moaenu. CedeHust
MHOTOTPaHHUKOB

16.09.2023

HauaneHeie cBezieHns 0 KyOe U TUpaMue, ux
pa3BépTku U Moaenu. CeueHust
MHOTOTPaHHHKOB

[TonsiTre 00 akCHMOMAaTHYECKOM TOCTPOSHHUH
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

19.09.2023

23.09.2023
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TlonsTie 00 aKCHOMATHYECKOM IMOCTPOCHUHU

8 CTEPEOMETPUHU; AKCHUOMBI CTEPEOMETPUH U
pEOMEIP pEOMETP 26.09.2023
CIIEICTBHS U3 HUX
[TonsiTrie 00 aKCHOMATUYECKOM IIOCTPOCHHH
9 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUH U
pEOMEIP PEOMETP 30.09.2023
CIIEICTBUS U3 HUX
B3aumHOe pacioioKeHue MPSIMBIX B
10 IIPOCTPAHCTBE: IIEPECEKAOIINECS
pocTp P : 03.10.2023
napaiebHbIe U CKPEIIUBAIOIINECS MPSIMbIE
[TapannensHOCTh MPSAMBIX U INIOCKOCTEHN B
MPOCTPAHCTBE: MapayieIbHbIC MPSIMbIC B
11 .
MIPOCTPAHCTBE; MApaJIIETBHOCTD TPEX 07.10.2023
TPSIMBIX
[TapannensHOCTh MPSAMBIX U INIOCKOCTEHN B
12 nmpocTpadcTse: [lapayieabHOCTh IPSIMON U
pocTp P P 10.10.2023
IJIOCKOCTH
13 VT1IIBI ¢ COHAITPABIEHHBIMU CTOPOHAMU
P P 14.10.2023
ToHsaTHE 00 AKCHOMATUYECKOM MOCTPOCHUHU
14 CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U
PEOMETP peOMETP 17.10.2023
CJICACTBUA U3 HUX
15 Yroa Mexxay npsIMbBIMH B TIPOCTPAHCTBE
Y P pocTp 21.10.2023
16 Yroa Mexxay npsMBIMHU B IIPOCTPAHCTBE
Y 1P pocip 24.10.2023
17 ITapamienbHOCTB IIIOCKOCTEN: MapalIeabHbIe
IUIOCKOCTH 07.11.2023
18 CBolicTBa mapauIENbHBIX IIITOCKOCTEN
P 11.11.2023
19 [Ipocreiimue npocTpaHcTBEHHBIE (QUTYPHI HA
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TUIOCKOCTH: TETpadAp, KyO, mapajuienenune, 14.11.2023
20 ITocTpoenue ceueHuit 18.11.2023
21 ITocTpoenue ceuenuit 91.11.2023

Konrtponbnast padora mmo teme "IIpsimbie
22 EEZ;I;?;THH lfnzgz;:s:;fme. [MapannensHOCTD 95.11.2023
93 IleprieHAUKYISIPHOCTE NPSIMON U TUIOCKOCTH:

MIEPIICHINKYJIISPHBIE TIPSIMBIEC B IPOCTPAHCTBE 28.11.2023
24 IIpsimMble mapasnnenbHbIe U

MEPIEHANKYIISIPHBIC K TNIOCKOCTH 02.12.2023
o5 IIpsiMble mapasuIebHbIE U

MIEPIICHANKYIISPHBIE K TIOCKOCTH 05.12.2023
26 IIpu3Hak nepneHIuKyIIPHOCTH OPSIMOU U

TUIOCKOCTH 09.12.2023
97 [Ipu3Hak neprneHIUKyISIPHOCTH NPIMOH U

TUIOCKOCTH 12.12.2023
28 Teopema 0 npsAMON NEPHEHIUKYISPHON

TUIOCKOCTH 16.12.2023
29 TeopeMa o npsAMOl NEPIEHAUKYISIPHON

TUIOCKOCTH 19.12.2023
30 TeopeMa 0 npsAMON NEPHEHIUKYISPHON

TUIOCKOCTH 23.12.2023

TlepnienaAuKysip ¥ HAKJIIOHHBIE: PACCTOSHUE
31 oT TO‘{IfI/I JI0 TUIOCKOCTH, PACCTOSIHUE OT 26.12.2023

IIPpAMOU 10 IJIOCKOCTHU

TlepnienaAuKysip ¥ HAKJIIOHHBIE: PACCTOSHUE
32 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT 09.01.2024

HpﬁMOfI J0 IINIOCKOCTHU
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33

HCpHCHI[I/IKyJ'I}Ip 1 HAKJIOHHBIC: paCCTOSAHUEC
OT TOYKH OO0 IIJIOCKOCTH, PACCTOAHUC OT

. 13.01.2024
HPSAMOM 0 MIOCKOCTH
[leprieHauKysp ¥ HAKJIOHHBIE: PACCTOSHUE
4
3 oT TO‘IIfI/I JI0 TUIOCKOCTH, PACCTOSIHUE OT 16.01.2024
HPSAMOM 0 MIOCKOCTH
35 VYriibl B IPOCTPAHCTBE: YTOJl MEXAY IPSIMOU
¥ TUTOCKOCTBIO 20.01.2024
36 JByrpaHHbIil yroj, TMHEHHBIN yroa
JIByTPaHHOTO yIJia 23.01.2024
37 JIByrpaHHBbIi yroJ, JMHEHHBIN yroi
JIBYTPAHHOTO YTIIa 27.01.2024
IlepnieHIUKYISIPHOCTh TUIOCKOCTEH: MpU3HAK
38 .
MEePIEHANKYIAPHOCTH JBYX MJIOCKOCTEH 30.01.2024
[TeprieHANKYASPHOCTH MIIIOCKOCTEMN: MPU3HAK
39 .
MEePIEHANKYIAPHOCTH JBYX IJIOCKOCTEH 03.02.2024
[TeprieHAMKYASPHOCTH TIIOCKOCTEMN: MPU3HAK
40 N
MIEPIICHINKYIISIPHOCTH JBYX TLTOCKOCTEH 06.02.2024
41 TeopemMa 0 Tpéx neprneHAUKYIIIpax 10.02.2024
42 Teopema o TpEX MepIEHANKYIAPAX
13.02.2024
43 TeopeMa o TpEX MepIeHAUKYIIAPax
17.02.2024
Kontpoibnas pabota no Temam
m "IlepreHAUKYISAPHOCTH MPSIMBIX U
TI0CcKOoCTeN" M "YTIIbI MEXAY NPSIMBIMH U 20.02.2024
TUIOCKOCTSIMH"
[lonsATHE MHOTOrpaHHUKA, OCHOBHBIE
45
3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIE 24.02.2024
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HEBBIITYKJIbIC MHOTOT'PAaHHUKH, pa3BépTKa
MHOT'OI'paHHUKa

46

47

48

[Ipu3ma: N-yronpHas mpu3Ma; rpaHu U
OCHOBAHUS NPU3MBI; IPsIMasi ¥ HAKJIOHHAS
MPU3MBbL; OOKOBasl U TOJTHAS TIOBEPXHOCTh
HPU3MBI

ITapamnienenunen, npsMOYTrOJbHBII
napa’suiesieuIe]] U ero CBoMcTBa
IIupamupa: N-yronbHasi IMpaMuIa, TpaHu U
OCHOBAHHUC MMUPaAMUBI, 60KOB3)1 U I10JIHasA
MOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yceduE€HHas MMpaMuia

27.02.2024

02.03.2024

05.03.2024

49

50

[TpaBuIbHBIE MHOTOTPaHHUKH: TOHATHE
MIPaBUJIBHOTO MHOTOTPaHHUKA; MTPaBUIIbHASL
npy3Ma 1 NpaBUIIbHAS MUPAMUA;
MIpaBUJIbHAS TPEYrojbHas MUpamMuia u
NPaBUIIBHBIN TETPAdIP; KyO
[IpencrasieHne o NpaBUIBHBIX
MHOTOTPaHHUKAX: OKTadAp, TOAEKA3AP U
MKOCadIp.

09.03.2024

12.03.2024

51

52

CumMMeTpus B TPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOUYKH, PSIMOM, TUIOCKOCTH.
DneMeHTbl CHMMETPHUH B TUPaMUAAX,
napajuleeune1ax, IpaBUIbHbIX
MHOI'OIPaHHHUKAX

BrIunciieHre 3IeMEHTOB MHOTOTPAHHHUKOB:
pEOpa, TuaroHasu, yribl

16.03.2024

19.03.2024

53

[Tnomaab 60KOBO¥ MOBEPXHOCTH M MOJHOM
MMOBEPXHOCTHU NPSIMON MPU3MBI, IIOIIATb
OCHOBaHHi, TeopemMa 0 OOKOBOH TOBEPXHOCTH
IIPSAMOM NPU3MBI

02.04.2024
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[Tnomraab GOKOBOW MOBEPXHOCTH H
MOBEPXHOCTHU MPABUILHON TTUPAMHUIBI,

54
TeopeMa O IUIOIAAH OOKOBOM MOBEPXHOCTH 06.04.2024
YCEUEHHON TUPaMUIbL
55 Kontponbnas pabota o teme
"MHororpaHHuKu" 09.04.2024
56 IT 0 00Bé
oHsiTHE 00 00BEME 13.04.2024
57 O06Bé
DEM THpaMuAt 16.04.2024
58 O0Bé
DEM THPAMHIS! 20.04.2024
59 O0Bé
DEM THPAMHIS! 23.04.2024
60 O06Bé
DEM THpaMuAt 27.04.2024
61 O0BEM pU3MBL
30.04.2024
62 O0Bé
DEM LIPHSMEL 04.05.2024
63 0B
OOBEM [pH3MEI 08.06.2024
64 KontponbHas pabota o Teme "OObEMEI
MHOTOTPaHHUKOB" 11.06.2024
[ToBTOpeHwue, 0000IICHHE CHCTEMAaTH3AIUS
65 3HaHuil. [locTpoeHue ceveHmii B
15.06.2024
MHOTOTpaHHHKE
[ToBTOpeHwue, 0000IICHHE CHCTEMAaTH3AIUS
66 i. B i
3HaHMH. Beraucienue paccTosHU: MEXLY 18.06.2024

JABYMs TOUKaMH, OT TOYKH OO0 HpHMOﬁ, oT
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TOYKHU 0 INIOCKOCTU, MCIKIOY
CKpCHINBAIOIIUMHUCH IPAMBIMHA

67 Utorosast KOHTponbHAA paboTa 1 1 99 06.2024
IToBTOpEHME, 000OIICHIE CHCTEMAaTH3AIIHS
3HaHUH. BeluuciaeHUe yriloB: Mexay
68 CerHII:IBa}omHMHCﬂ MPSIMBIMH, MEXKTY 1 25.06.2024
HPSIMOI U TNTOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIIJIOB MEXY IIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 5 0
11 KJIACC
KoumuecTBO yacos DJleKTPOHHbIE
Nen/m  Tema ypoka Konrtpoabusie  IIpaktuyeckune Aara tudponble
Bcero u3ydyeHusi  oOpa3oBaTebHbIE
padoTsI padoTsI pecypest
1 Cdepa u miap: 1ieHTp, paauyc, AMaMerp; 1
TUTONIA/Tb TOBEPXHOCTH CephI
BzaumHoe pacnionoxenue cheps u
2 ITOCKOCTH;, KacaTelIbHas INIOCKOCTE K 1
cdepe; miomaab cheps
3 Uzobpaxkenne cdepsl, mapa Ha MIOCKOCTH. 1
Ceuenus mapa
LlunuHaprYecKas MOBEPXHOCTb,
4 o0pasymolye HUIHHIPHISCKON 1
MOBEPXHOCTH, OCh IIHJIHMHAPHIESCKON
MOBEPXHOCTH
5 Hunuaap: ocHOBaHUS 1 OOKOBas 1
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HOBEPXHOCTh, 00pa3yrollas U OChb; IIIOMIAAb
OOKOBOH U MOJHOM MOBEPXHOCTH

N3o0paxeHne MUIMHAPA HA TUIOCKOCTH.
Pa3eéprka mumnapa. CedeHus MUIMHIPA
(TUTOCKOCTHIO, TTAPAIIICIIEHOM WITH
TIEPIICHIUKYISIPHON OCH IIFITHH/IPA)
Konundeckast moBepXxHOCTH, 00pa3yromue
KOHHYECKON OBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHoBaHue 1 BepinHa,
o0pa3ymomas 1 oCh; TIOMAab OOKOBOH H
IIOJIHOM ITOBEPXHOCTH

Yceu€HHblii KOHYC: 00pa3yIolne U BbICOTA;
OCHOBaHUS U OOKOBasi IOBEPXHOCTH

10

11

12

13

14
15

16

N3006paskeHne KoHyca Ha IIIOCKOCTH.
PaszBépTka koHyca. CeueHus KOHyca
(ILI0CKOCTBIO, NapajlIeNIbHON OCHOBAHUIO, U
IUIOCKOCTBIO, MPOXOISILEH Yepe3 BepIIrHY)

KomOunanus Ten BpaieHus u
MHOTOTPaHHUKOB

MHoOTrOoTrpaHHUK, OTIMCAHHBIN OKOJIO Cephl;
cdepa, BIUCaHHAs B MHOTOI'PaHHUK WU B
TEJIO BpaIeHus

[TonsTne 06 066éMe. OCHOBHBIC CBOHCTBA
00BEMOB Te

O0BéM UIIMHAPA, KOHYCa

O06BEM mapa u momaas chepsl
[TogoOHBIEC TENa B IPOCTPAHCTBE.
COOTHOIIEHUS MY TUIOMIAISIMH
MOBEPXHOCTEH, 00BbEMaMU MOTOOHBIX Tell
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Kontponbnas pabora o Temam "Tena

17 Bpaienus" u "O0beMbl T

18 BekTop Ha IUIOCKOCTH U B IPOCTPAHCTBE

19 CroxeHue U BBIYMTaHHE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YHCIIO0
Pasnoxenue BekTopa 1o TpéM

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napanenenumnena

99 Pemienue 3aau, cBA3aHHBIX C MPUMEHEHHEM
MpaBUJI ACUCTBUM C BEKTOpaMu
[IpsMoyronbHas cucTeMa KOOpAUHAT B

23 npoctpancTBe. KoopauHatel BekTopa.
[Ipocreiinve 3agaun B KOOpAUHATAX

24 VYron mexay Bekropamu. CkansipHOe
MIPOU3BEICHIE BEKTOPOB

o5 Brruucnenue yrios Mexay OpsMbIMHU U
IUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOA IpU
pelleHIH TeOMETPUIECKUX 3aad

97 KonTponbHas padora o teme "BekTopsl u
KOOPAHMHATHI B IPOCTPaHCTBE"
[ToBTOpenwue, obo0IIEeHNE U

08 cucremMaru3anysi 3HaHni. OCHOBHBIE
¢Gurypsl, QpakTbl, TEOpEMBbI Kypca
IUTAaHUMETPUN
[loBTOpenwue, o0o0IICHNE U

29 cucremMaru3anysi 3HaHuiH. OCHOBHBIE
¢burypsl, QpaxTbl, TEOPEMBI Kypca
IUTAHUMETPUN

30 [ToBTOpenwue, o0o0IICHNE U
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cucTeMaTU3alysd 3HaHUH. 3a1aun
IJIAHUMETPUH U METO/BI UX PEIICHUS

[ToBTOpenue, o6odIICHNE 1

31 CUCTEeMaTH3alns 3HaHUH. 3aaun 1
TUIAHUMETPHUHU U METOJIbI UX PEILICHUS
[ToBTOpenue, o6obIICHNE 1

39 cucTeMaTn3anys 3Hanuii. OCHOBHbIE 1
¢urypsl, GpaxTel, TEOPEMBI Kypca
CTEpPEOMETPHU

33 Htorosas koHTposbHAs paboTa 1

34 [ToBTopenue, 0600IICHNE 1 1
CHCTeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

* Maremarnka: anreOpa U Hadajia MaTeMaTHIECKOTO aHalin3a, reoMeTpus. I 'eomerpus, 10-11
knaccel/ Atanacss JI.C., byry3os B.®., Kagomuer C.b. u npyrue, AKIImoHepHOE 00IIECTBO

«3narenbctBo «IIpocBerieHue

METO/JUYECKHUE MATEPHUAJIBI JJJISA YUUTEJISA
MeTtomuueckue pekoMeHaanuu Kk yaeounky Aranacsa JI.C. 10-11 kmaccsr;

- [loypounoe nmanupoBanue k yueoOnuky Aranacst JI.C. 10-11 xmaccer.

U PPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbl CETU HHTEPHET
- ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/
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