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HHOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma yueOHOTrO Kypca «l'eomerpusi» 0a3oBoro ypoBHs s oOydaromuxcs 10 —11
KjaccoB paspaboraHa Ha ocHoBe @enepanbHOrO TOCYJapCTBEHHOI'O 00pa3oBaTENFHOIO CTaHIapTa
cpenmHero oOiiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHWH, MPEABIBISEMBIX K
MaTeMaTHYECKOMY OOpa30BaHMIO, W TPATUIMI POCCHIICKOrO 00pa3oBaHus. Peanusanms TporpamMmbl
oOecrevnBaeT OBJIQJCHUE KIFOYEBBIMH KOMITCTEHITMSIMH, COCTABJISIOIIMMU OCHOBY JJISi CAMOPa3BUTHUS U
HENPEPBIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOIICKYJIbTYPHOTO, JHUYHOCTHOTO U TI03HABATEIBHOIO
pa3BUTHUS IMYHOCTH O0YYAFOIIUXCSI.

HEJIX N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOro Kypca reoOMETpHH Ha YPOBHE CpPEIHEro o0Iero oopa3oBaHus 0OyCIOBIEHA
NPaKTUYECKOW 3HAUYMMOCTBIO METalpeIMETHBIX U IMPEIMETHBIX PEe3ylbTaTOB OOyuUeHHsS T'€OMETPHU B
HampaBJIeHUH  JIMYHOCTHOTO  pas3BuTHs  oOywaromuxcsi,  (opmupoBaHus  (QyHKIHMOHAIBHOM
MaTeMaTHYeCKOH TPaMOTHOCTH, W3y4YeHHs APYIHX Y4YeOHBIX AMCUUIUIMH. Pa3BuTHE Yy OOYyYaromIuxcs
NPaBUIBHBIX TIPEACTABICHUH O CYIIHOCTH M MPOMCXOXKICHHH TE€OMETPUYECKUX aOCTpaKIHi,
COOTHOLIEHUM PEAIBHOTO U HJIECATIBHOI0, XapaKTepe OTPAKEHUS MATEMATHUYECKON HAyKOH SIBIICHUN H
MPOLIECCOB  pEalbHOTO MHpPA, MeECTe TEeOMETpUM B CHCTEeME€ HAayK M pOJM MaTeMaTH4YeCKOTo
MOJICIUPOBAHMSl B HAYYHOM TIO3HAHMM W B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS YUaAIIUXCs, @ TAK)KE KAYECTB MBIIIJICHNS, HEOOXOAMMBIX AJIS alalTallil B COBPEMEHHOM
oO1ecTBe.

I'eomeTpus sBIsieTcs OgHUM W3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHEr0 OO0Iero oopa3oBaHUS,
TaK KaK 00ecleunBaeT BO3MOKHOCTh U3YUEHUS KaK JUCLUIUIMH €CTECTBEHHO-HAYUYHOW HANpPaBIEHHOCTH,
TaK U TyMaHUTAPHOIL.

Jlornyeckoe MplnuieHHE, (GOPMHPYEMOE NPH H3YyYCHHH OOYYAIOLIMMHUCS IOHATUHHBIX OCHOB
TEeOMETPHUH U TIOCTPOSHHUH LETOYKH JOTMYECKUX YTBEPKICHUHM B XO/€ PELICHHUS TeOMETPHUUECKUX 3a1ad,
YMEHHUE BBIJBUTaTh M ONPOBEPraTh TMIOTE3bl HEMNOCPEACTBEHHO WCHOJIB3YIOTCS IPU PELICHHH 3ajad
€CTECTBEHHO-HAY4YHOT'0 IIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHre OpHUEHTHPOBATbCS B IIPOCTPAHCTBE WIPAET CYIIECTBEHHYIO DPOJIb BO BCEX 00IacTsIxX
JesITeIbHOCTH YenoBeka. OpueHTalus 4eIoBeKka BO BpEMEHH U MPOCTPAHCTBE — HEOO0XOANMOE yCIIOBHE
€ro COLHUAJIbHOTrO ObITHS, (OpPMa OTPAKEHHUs] OKPYXKAIOLIETO MHPA, YCJIOBUE YCHEIIHOTO MO3HAHUS H
AaKTUBHOTO MpeoOpa3oBaHusl JecTBUTENbHOCTH. OnepupoBaHHEe NPOCTPAHCTBEHHBIMH 0OO0pa3zaMu
00BbeIUHSIET pa3Hble BUABI YU€OHOU U TPYIOBOH AEATEIBLHOCTH, SIBJISETCS OJHUM M3 NMPO(GECCHOHATBHO
BA)XHBIX KAuecTB, MOSTOMY akTyalbHa 3aaada (HOPMHUPOBAaHUS Yy OOYHaIOLIMXCSl NMPOCTPAHCTBEHHOTO
MBILICHUS KaK Pa3sHOBUAHOCTH OOPA3HOTO MBIIUIEHUS] — CYLIECTBEHHOTO KOMIIOHEHTA B ITOJATOTOBKE K
NPAaKTUYECKON AEATENFHOCTH 110 MHOTUM HAIIPABJICHUSIM.

Llens ocBoeHusi mporpamMmMbl yueOHoro kypca «l'eomerpus» Ha 0a30BOM YpOBHE OOydeHHS —
o0meo0pa3oBaTeiabHOe M OOIIEKYJIBTYPHOE pa3BUTHE OOydaromuxcs yepe3 oOecredeHrue BO3MOKHOCTH
NpUOOPETEHHS U HCIIONH30BAHMS CUCTEMATHYECKHX T€OMETPHUUECKUX 3HAHUW M JISHCTBUH, crienn()UIHBIX
TeOMETPHH, BO3MOXKHOCTH YCIICITHOTO MPOIOJDKEHUS] 00pa30BaHUsl 110 CIICIHAIbHOCTSIM, HE CBSI3aHHBIM C
TIPHUKJIATHBIM MCTIOIb30BAHNEM T€OMETPHH.

[Iporpamma 1o reomeTpuy Ha 0a30BOM YpOBHE IMpeJHA3HAYCHA ISl OOYYAIONIMXCS CpEIHEH
IIKOJIBI, HE MCIBITHIBABIINX 3HAYMTENBHBIX 3aTPYIHEHUH Ha YPOBHE OCHOBHOTO OOIETO 00pa3oBaHUSI.
Takum 0Opa3om, oOyuaromimecst Ha 6a30BOM YPOBHE JIOJDKHBI OCBOHTH OOIIME MaTeMaTHYECKHe YMEHUS,
CBSI3aHHBIC CO CITEIU(HIKON TeOMETPHH W HEOOXOAMMBIC IS )KM3HU B COBPEMEHHOM oOIecTBe. Kpome
9TOT0, OHM UMEIOT BO3MOXKHOCTh M3YYUTh F€OMETPHIO OoJiee TIIyOOKO, €ciiM B JallbHEWIIeM BO3SHUKHET
HEOOXOJMMOCTh B TEOMETPUYECKUX 3HAHUAX B MPO(ECCHOHATBHOMN IeATEIbHOCTH.



JocTiKeHne e 0CBOSHHUSI MPOrpaMMBbl 00ECTICUMBAETCS PELICHUEM COOTBETCTBYIOLIMX 3a/ad.
[IpuoputeTHeIMU 3amadaMu ocBoeHUsl Kypca «l'eomerpum» Ha ©6azoBoM ypoBHe B 10—11 kmaccax
SBIISAIOTCA:

e (QopMupoBaHHEe IPEACTABICHHUSA O FEOMETPUM KaK YacTH MHUPOBOW KyJbTYPbl U OCO3HaHME €€

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’KaloIEro MUpa;

e (QopMupoBaHue yMeHHsS pacllO3HaBaTh Ha dYepTexKax, MOACHSIX M B peabHOM MHpE
MHOTOTPaHHUKH U Tejla BpaIlleHHUs;

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

e (QopMupoBaHHE yMEHHs OINEPUPOBATh OCHOBHBIMHM IOHSTHUSMH O MHOTOIPDAaHHMKAax M TeJax
BpALIEHUS U UX OCHOBHBIMHU CBOICTBaMU;

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 TBOPUYECKHX CIIOCOOHOCTEW 0O0YYaromIuxcs, MO3HABATEILHOM
AaKTHBHOCTH, UCCIIEI0BATENLCKUX YMEHHM, KpUTUYHOCTH MBIIIICHUS;

e (QopmupoBanue (GYHKUMOHAIBHOW TIPaMOTHOCTH, PpEJIEBAHTHOM T'€OMETPHU: yMEHHE
pacro3HaBaTh MPOSBICHUS TCOMETPHUUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HCHHBIX CUTYAIUSIX U IPU U3YYCHHU APYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyIHpOBaTh MX Ha SI3bIKE T€OMETPHU W CO3[aBaTh
reoMeTpUYecKre MOJEIH, MPUMEHSATh OCBOCHHBI T€OMETPUUYECKUH ammapar i peleHHs
MPAKTUKO-OPUEHTUPOBAHHBIX  33/1a4, HWHTEPIPETUPOBATH U  OLEHUBATh IOJy4YEHHbIE
pE3yIbTaThI.

OTIUYNTENHFHON 0COOCHHOCTBIO MMPOTPAaMMEI SIBIISIETCSl BKIIFOUEHHE B KypC CTEPEOMETPUH B Hadaie
€ro W3yueHHs 3a/ia4y, pellacMbIX Ha YPOBHE HWHTYHTHUBHOTO ITO3HAHUS, W ONpPENEIEHHBIM 00pa3oM
OopraHu3oBaHHasi paboTa HajJ HHUMHU, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHNUS, CTUMYJIHPYET TMpPOTEKaHWE WHTYUTHBHBIX IIPOIIECCOB, MOTHUBHUPYET K JaJbHEUIIeMY
U3YUYEHHUIO IIpeIMETa.

[Mpeamnourenne oTHAETCs HATISAIHO-KOHCTPYKTHBHOMY METOy OOYYEHHSI, TO €CTh TEOPETHUECKHUE
3HaHUSI MUMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb HPEIMETHO-TIPAKTHUECKOW AeATeNbHOCTH. Pa3Buthe
NPOCTPAHCTBEHHBIX MPEICTABICHUN Y y4yalluXcs B Kypce CTEPEOMETPUH MPOBOIUTCS 33 CUET PEIICHUS
3aJad Ha CO3JaHUE NPOCTPAHCTBEHHBIX OOpa30B M 3aJad Ha OIEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3naHue oOpas3a MPOBOAWTCS C ONOPOM Ha HArJSAHOCTH, a OIEpUpOBaHHE 00pa3oM — B
YCIIOBHUSX OTBJICUEHHS OT HATJIJHOCTH, MBICJIEHHOTO H3MEHEHHSI €r0 HCXOAHOTO COAEP KaHUsL.

OcHoOBHBIE conepkaTenbHble JIMHUU Kypca «['eometpun» B 10-11 knaccax: «MHOrorpaHHUKNY,
«[IpsiMple W mIOCKOCTH B IpocTpaHcTBe», «Tenma BpameHus», «Bekropel W KOOpAMHATHI B
npoctpancTBe». POpMHUPOBaHUE JIOTHUECKUX YMEHHH paclpenelsieTcss He TOJIBKO 10 COAep)KaTeIbHbIM
JIMHUSAM, HO U 110 rogaM o0ydeHHUs! Ha yPOBHE CpeHEro o0IIero oopa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjibTaTaM OCBOCHHUSI paboueit
NpOrpaMMBbl, paclpeleN€HHbBIM 1O rojaM OOy4YeHHs, CTPYKTYpPUPOBaHO TakuM o00pa3oM, YTOOBI
OBJIAJICHE TEOMETPUYECKHMHU TMOHATHSMM M HABBIKAMH OCYIIECTBISUIOCH IIOCJIEJOBATENBHO U
MOCTYNaTeIbHO, C COOMIONEHHEM MPHUHLMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIOYAJHCH B
O0IIyI0 CUCTEMY T'€OMETPUYECKUX MpPEeACTaBICHHH O0YyYaloUIMXCsl, paciiupss U yriryomsas e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha uzyuenue reomerpun otBoguTcs 2 yaca B Henento B 10 kiacce u 1 yac B Hepento B 11 kiacce,
BCETO 3a ABa roga o0y4enus - 102 yueOHbIX daca.



COJEP)KAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHSTHA cTepeoMeTpuH. Touka, mpsMas, MIOCKOCTh, NMpocTpaHcTBO. lloHsTHE 00
AKCUOMATUYECKOM IIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3anMHOe pacnosnoxeHue MpsMBIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECS, IapajuleibHble U
cKpeluBarwomuecs npsMele. IlapamienbHOCTs IPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: I1apajlleibHbIE
IPsIMBIE B IIPOCTPAHCTBE; NapAIICIIBHOCTD TPEX MPSAMBIX; MApAJLIEIbHOCTD NIPSMOM U INIOCKOCTHU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMHU; YTOJI MEXIY IPSIMBIMA B IIPOCTpaHCTBE. IlapaiiesbHOCT MIOCKOCTEH:
napajulenbHble IUIOCKOCTH; CBOMCTBA IapajUIeNbHBIX IUIOCKOCTed. IIpocredmnue HpoCTpaHCTBEHHBIE
¢Gurypsl Ha TUIOCKOCTH: TETPadAp, KyO, mapajieienune ; IoCTPOSHHE CCUSHHH.

IlepneHaAMKyIJIApHOCTh MPSIMOM M IIOCKOCTH: NEPIEHIUKYJISIPHBIE IPsSAMbIE B IIPOCTPAHCTBE,
IpsIMBbIE NIAPAJUICNIBHBIE U MEPIEHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK MEPIEHAUKYIIIPHOCTH NPSIMOU U
IJIOCKOCTH, T€OopeMa O MPSAMOW NEPNEHIUKYJIAPHON MIIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJl MEXKAY
IPSIMOM M IUIOCKOCTBIO; JBYI'PAHHBIM yrOJ, JIMHEHHBIM YroJl ABYTpaHHOro yria. lleprneHnukymnsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKU N0 IUIOCKOCTH, PAaCCTOSHUE OT NPSAMON 10 IJIOCKOCTH, IPOEKIIHS
¢urypsl Ha TUIOCKOCTH. llepneHOUKYISPHOCTh IJIOCKOCTEH: NPH3HAK TEPICHAMKYISIPHOCTH JBYX
mockocteld. Teopema o TpEX NeprneHIuKyJapax.

MHororpaHHuK#n

[loHsiTHE MHOTOrpaHHHKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAaHHUKA, BBIMIYKJBIE M HEBBITYKJIbIE
MHOT'OI'PaHHUKH; Pa3BEPTKAa MHOrOrpaHHuKa. [Ipu3ma: N-yrojapHas npu3Ma; rpaHd U OCHOBAHUSI IPU3MBIL;
mpsiMasi W HAKJIOHHAas TPU3MBL, OOKOBas M TIOJNHAsS TIOBEPXHOCTHh TMpw3Mbl. [lapamnenenumern,
NpsIMOYTOJIbHBIN mapajulesienune] W ero cBodctea. Ilupamupa: N-yronbHas nupamMuaa, CPaHU U
OCHOBaHUE MMAPaMHUJIBL, OOKOBas U TOJTHAS MOBEPXHOCTH MUPAMHUIBI; IPABUIIbHAS M YCeUEHHAS THPaMUIA.
DIJIEMEHThI NpU3MBbI U upamuabl. [IpaBuinbHbIE MHOTOIPaHHUKY: HOHATHE PABUIBHOTO MHOTOTPAaHHUKA;
MpaBWiIbHAsl MpU3Ma U TNpaBWIbHAS MUPaMUAA; HpaBUIbHAs TPEYroyibHAsi NUPaMUIA U TIPABUIIbHBIM
teTpadap; kyO. llpencraBieHne o TpaBUIIBHBIX MHOTOTPAHHHKAX: OKTAadJp, JMOJEKa’aAp W HKOCadIp.
CeueHus NPU3MbI U TUPAMUIBL.

CummeTpus B MIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOU, MJIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B MUPAMUIAX, TApaICICIUIEAAX, TPaBUIbHBIX MHOIOTPAHHUKAX.

BrlunicnieHne >M€MEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHamu, yriuel. [lmomaas OokxoBoi
MMOBEPXHOCTH ¥ TIOJHON TOBEPXHOCTH MPSMOW IMPHU3MBI, IUIONIA]h OCHOBAHHIA, TeopeMa O OOKOBOM
MOBEPXHOCTH TpAMON Tpu3Mbl. [lmomaas OOKOBOW IMOBEPXHOCTH W TMOBEPXHOCTH MPaBUIBHON
MUpaMUIBl, TeopeMa O Iulomanu yceu€HHOW mmpamuibl. [lonstue o0 o0bEme. OOBEM mHpaMumbl,
MIPU3MBI.

Ilomo6HbIe Tena B mpocTpaHcTBe. COOTHONICHUSI MEXAY ILIOMAASMH TTOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX TEIL.

11 KJIACC

Tesa Bpanenus

Hunuaapuueckass  MOBEPXHOCTb,  OOpa3yrollMe  HWIMHIPUYECKOW  IOBEPXHOCTH,  OCh
HWIAHIAPUYCCKON MOBEPXHOCTH. IIMIIMHADP: OCHOBaHUS W OOKOBas MOBEPXHOCTh, 00pa3yrolias U OCh;
TUTOIIATh OOKOBOW M TMOJTHOM MOBEPXHOCTH.

Konunueckasi mOBEpXHOCTh, 00pa3yoIne KOHUYSCKOW OBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOU
noBepxHocTH. KoOHycC: OCHOBaHME W BeplMHa, 00Opa3yromias M OCh; ILIOIIAaJb OOKOBOW W ITOJHOMN
MOBEPXHOCTH. Y CCUEHHBIA KOHYC: 00pa3yIolie U BbICOTAa; OCHOBAHHUS U OOKOBAsI MOBEPXHOCTb.



Cdepa u map: ueHTp, paauyc, IMaMeTp; IUIOIaAb NOBEPXHOCTH cdephl. BzanMHoe pacnonoxeHue
cdepsl U MI0CKOCTH; KacaTellbHas IUIOCKOCTh K cdepe; MIomanb chepsl.

N300paxkeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEépTka HUIMHIPA U KOHYCA.

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

[Tonsite 06 o0béMe. OcHOBHBIE cBOMCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSIMOYTOJIILHOTO
napaienenumnena u cineactus u3 He€. O0bEM nunuHapa, konyca. O0bEM mapa u Iomans cepsl.

[TonoGuele Tena B mpocTpaHcTBe. COOTHOMICHUS] MEXAY IUIOMIAASIMU MOBEPXHOCTEH, 00bEMaMu
NOJOOHBIX Tedl.

Ceuenust munuHIpa (MapajulebHO U MEPHIEHIUKYJSIPHO OCH), CEUeHMs KOHyca (TapajulenbHoe
OCHOBAHHIO 1 MPOXOJISIIIEe Yepe3 BepIINHY), CEUeHHs [Iapa.

BeKTOpbI H KOOPANHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd W B mpocTpaHcTBe. CIOKEHHWE W BBIYMTAHHUE BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha uyHcho. Pa3noxkeHne BekTOopa 1O TpEM HEKOMIUIAHApHBIM BekTopaMm. [IpaBuio
napanienenumena. PemeHne 3agad, CBSA3aHHBIX C NPUMEHEHHEM TMpPaBHJ JACHCTBUH C BEKTOPaMH.
[IpsmoyronpHas cuctema KoopAauHaT B mpoctpaHcTBe. Koopaunarel BekTopa. [Ipocreiimne 3amaun B
KoopauHaTax. YToj Mexay Bekropamu. CKaJsipHOE TIPOU3BEICHUE BEKTOPOB. BhIUnciieHE YyTIIoB MEXIy
NPSMBIMHU | TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METO/ NIPU PEIIEHNH TeOMETPUIECKUX 3aad.



IIJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIudHOCTHBIE — pe3yNbTaThl OCBOCHHSI IMPOTpaMMbl  ydeOHOro mpeaMmera «MaremaThka
XapaKTEePU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOW TO3HMIMK OOYYAOIIErocsi Kak aKTHUBHOTO U OTBETCTBEHHOTO
YJicHa POCCHUICKOrO OOINECTBa, MPEACTABICHHEM O MAaTEMAaTHYECKUX OCHOBaxX (HYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHHUIA, MPOIEIYP IPaXkTaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U TIp.), YMCHUEM
B3aMMO/ICHCTBOBATh C CONMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIMSIMU U Ha3HAUCHUCM.

IIarpuoTHyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCHUICKOW TpPaKIAHCKOW MIIEHTUYHOCTU, YBAXKCHHS K TPOILIOMY U
HACTOSIIIEMY POCCHUUCKOW MaTeMaTHK{, IICHHOCTHBIM OTHOIICHHEM K JOCTHIKEHHUSM POCCHUUCKHUX
MaTE€MaTUKOB U POCCHUMCKOM MaTEMaTHYECKOM IIKOJBI, K UCIOIb30BAHUIO 3TUX JOCTHKEHUN B JPYTHX
HayKax, TeXHOJIOTHUsX, cpepax SIKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHUSL:

OCO3HAaHUEM JIYXOBHBIX IICHHOCTEH POCCHICKOro Hapojaa; c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAaHU, 3TUYCCKOTI'O ITOBECACHUSA, CBA3AHHOI'O C MNPAKTUYCCKUM IMPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ HayKu "
JICATEIIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIA/Ia B IOCTPOSCHUE YCTOHYHMBOTO OYAyIIEero.

AcTeTHYeCKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOLUEHUEM K MHpPY, BKIIOUYAs SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, peIIeHUH, pacCyXIeHUI; BOCIPHUAIMYUBOCTEIO K MaTeMaTHYEeCKHM acleKTam
Pa3IUYHBIX BUAOB HCKYCCTBA.

duzuyecKoe BOCIIUTAHUE:

c(hOpMHPOBAaHHOCTHIO YMEHUS MPUMEHSTh MaTeMaTHYeCKHe 3HAHUS B MHTEpPECcax 3J0pPOBOTO U
Oe3omacHOro 00pasza XU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (30pPOBOE NHUTAHWE,
cOaTaHCHPOBAHHBIN PEXUM 3aHATHA W OT/ABIXA, peryispHas (Qu3ndeckas aKTHBHOCTB); (U3NIECKOTO
COBEPILIEHCTBOBAHMUS, [P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN NESITEIBbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTHIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOWS; WHTEPECOM K pa3iinyHbIM cdepam
po(heCCHOHANBHON JIEATENTFHOCTH, CBS3aHHBIM C MAaTEMaTHKOW W €€ TPUIOKEHUSMH, yMEHHEM
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymiel mpodeccur W peaTn30BBIBATH COOCTBEHHBIE >KHU3HEHHBIE
TUTAaHBI; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MNPOTSKEHUU BCEU KU3HU; TOTOBHOCTBIO K AKTHMBHOMY YYACTHIO B PEIICHHHM MPaKTUYECKUX 3a7ad
MaTeMaTUYECKON HaNpaBIE€HHOCTH.

IK0JI0rnYecKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO  DKOJIOTMYECKOW  KYJIBTYpPHl, IOHUMAaHHEM BJIHUSHHS  COIHAIBHO-
HKOHOMHYECKHX MPOIIECCOB HA COCTOSHUE MPUPOTHON U CONMAIBHON CpPEebl, OCO3HAHUEM TJI00ATBHOTO
XapakTepa 3KOJOTHYECKHX Npo0JieM; OpUEHTAalUeHd Ha NPUMEHEHHWE MaTeMaTHYeCKHX 3HAaHUH JUIs
peleHus 3a1a4d B 00JIaCTH OKPYIKAIOIICH Cpe/bl, MJIAaHUPOBAHUS MOCTYIIKOB U OIEHKH MX BO3MOXKHBIX
MOCJIEJICTBUM JIJIs1 OKPY>KAIOIEeH cpeibl.

IleHHOCTH HAYYHOTO O3HAHUSL:

c(hopMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HAayKd M OOIIECTBEHHOW NPAKTHUKH, NMOHMMAHMEM MAaTeMaTHYECKONH HAyKH Kak Cepbl YeTOBEUECKOM
JACATCIIbHOCTH, OTAIlOB eé Pa3BUTUA W 3HAYUMOCTHU JII PA3BUTUA LHUBUIIM3allMU,; OBJIAZICHHUEM A3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKON KyanypOﬁ KaKk CpE€ACTBOM IIO3HAHUA MHpaA; TOTOBHOCTBIO
OCYHIECTBIIATE MMPOCKTHYIO U UCCIICA0BATCIILCKYIO ACATCIIbHOCTE MHAUBUAYAJIIbHO U B I'PYIIIC.

METANPEJIMETHBIE PE3YJIBTATBI



MeTaHpe}:{MCTHHe pPE3yJabTaThl OCBOCHHA MPOTpPaMMbI y‘lC6HOFO npeamMeTa «Marematuka
XAPAKTCPU3YIOTCA OBJIIAACHHUEM YHUBCPCAJIbHBIMU RO3HABANE/IbHbIMU 06116711614}1/1/1”, YHUBEPCANTIbHbIMU
KOMMYHUKAMUBHbIMU deﬁcmeu}mu, YHUBEPCAIbHbIMU pecyIAMUSHbIMU oelicmeusmMu.

1)

Yuueepcanvnvlie nosnasamenwvhvle Oeticmeus, obecneuugarom @opmuposanue 0a306bix

KOZHUMUBHBIX NPOYECcCO8 00y4aiowuxcs (0c60eHue Memooo8 HNO3HAHUSL OKPYICaAowe2o Mupa,
NpUMEHeHUe T02UHeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
ba3oBble Joruyeckue aeiicTBus:

BBISBIISITH U XapaKTEPH30BaTh CYLIECTBEHHbBIC IPU3HAKY MAaTEMAaTHUECKUX OOBEKTOB, IOHATHH,
OTHOLIEHUH MEXAy MOHATUAMH; (GOPMYyIUpPOBATH OIpPENENCHHUS MOHATHH; yCTaHAaBIUBATb
CYLIECTBEHHBIN MIPHU3HAK KIaCCU(PHUKALNU, OCHOBAHUS Il 0000IIEHNsI U CPaBHEHUS], KDUTEPUH
IPOBOAMMOTO aHAIN3a,;

BOCIIPMHUMATh, (OPMYIMPOBaTh U MNPeoOpa3OBBIBATh CYXKAEHHS: YTBEPIAUTENbHBIE W
OTpHLIATENIbHbIE, EANHUYHBIC, YACTHBIC U OOILUE; YCIOBHBIE;

BBIABJIAT MATEMAaTUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3UM W MNPOTUBOPECUHHA B (baKTaX,
JaHHBIX, HAOMIOAEGHUSIX M YTBEP)KACHUSX; NpeanaraTb KPUTEPUM JAJsl  BBIIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

ACJIaTb BbIBOALI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUMKH, JAOCAYKTUBHBIX W MWHAYKTHBHBIX
YMO3aKJIIOUEHHUH, YMO3aKIIOUeHHUH 10 aHAJIOTHH;

IPOBOJMUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKIEHHH (MpsIMble M OT
MPOTUBHOIO), BBICTpAaMBaTh AapryMEHTAIMI0, MPHUBOAMTH TPUMEPHI U KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BEIOHMpATh CIIOCOO perieHust yueOHOo#l 3amauu (CpaBHMBATh HECKOJIBKO BAPHUAHTOB DPEIICHWS,
BBIOMpATh HanOoJIee MOAXOAAIINI ¢ yYETOM CaMOCTOSITEIbHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBaTejibCKiue A1eHCTBHS:

MCIIONIb30BaTh BOIMPOCHI KaK HCCIIEIOBATEIbCKUI HMHCTPYMEHT TMO3HAHWS, (OPMYIHPOBAThH
BOITPOCHI, (DPUKCHUPYIOIINE HPOTHBOpPEYHE, MPOOJIEeMy, YCTaHABIMBATh HMCKOMOE M JaHHOE,
(bOpMHUPOBATH TUIIOTE3Y, APIyMEHTHPOBATH CBOIO TIO3HIIHI0, MHEHHE;

HpOBOI[I/ITB CaAMOCTOATCIIBHO CHHaHHpOBaHHBIﬁ 3KCHepI/IMeHT, HUCCIICAOBAHUC 10
YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYEeCKOro OOBEKTa, SBJCHHS, MPOIECCA, BBISBIECHHIO
3aBUCUMOCTEM MEXKIy 00OBEKTaMHU, SIBJICHUSIMHU, POIIECCAMU;

CaMOCTOATEIBHO (POPMYITUPOBATH OOOOMICHUSI W BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJTIOIEHIs, UCCIIEIOBAHMS, OIIEHHBATH JOCTOBEPHOCTh MOJYYEHHBIX PE3YIbTATOB, BHIBOIOB
1 00001IEHHNIA;

[POrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIABHIATH MPEANOI0KEHHS O €ro
pa3BI/ITI/II/I B HOBBLIX YCJ'IOBI/IHX.

Pa6ora ¢ undgopmanueii:

2)

BBIABIIATH AeHUIMTH MH(DOpMAIMU, JaHHBIX, HEOOXOAWMBIX AJISI OTBETAa Ha BOMPOC U JUIA
peleHus 3a1a4m;

BbIOMpaTh  MHQOpMAIMIO M3  HCTOYHHKOB  Pa3IMYHBIX  THIOB,  aHAIW3UPOBATH,
CHUCTEMAaTH3UPOBaTh M WHTEPIPETUPOBATh HHPOPMALUIO Ppa3IMYHBIX BUAOB U  (QOpM
MIPEJICTaBICHNUS;

CTPYKTYpUPOBaTh WH(POPMAIUIO, MPEJCTABIATE € B pasiuuuHbIX (hopMmax, WILTIOCTPUPOBATH
rpaduyecky;

OLIEHUBATh HAaJI&KHOCTh MH(POPMALIUH 110 CAMOCTOSATENHLHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.
Vnueepcanvnvie KOMMyHUKamug@nwle Oelicmeus, obecneuugaiom cQopMuposaHHOCmb

COYUANBHBIX HABLIKOG 0OYUAIOWUXCS.
OO0mmenue:



BOCIIPUHMMATh ¥ (DOPMYJIHPOBAaTh CYXICHHS B COOTBETCTBHHM C YCIOBUSAMH M LESMH
o0LIeHHs; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PECHHS B YCTHBIX M NMHCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHHsS IO XOAy pEUICHHs 3a/Jaud, KOMMEHTHPOBATh MOJNyYECHHBIN
pe3yJbTar;

B XoJe OOCYXICHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbI, MPOOJICMBI,
periaeMoii 3a/1auu, BHICKA3bIBaTh MICH, HAICJICHHBIC HA MOMCK PELICHHS; COMOCTABISTH CBOU
CYXKACHHMS C CY)KACHUSIMU JAPYTHX YYaCTHHKOB JHaiora, 00Hapy»XHUBaTh Pa3Inule U CXOACTBO
HO3HLIMI; B KOPPEKTHOM (hopme GopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKCHHS;
NPEACTABIATh PE3yJbTaThl PEIICHHS 3aJa4yd, SKCICPUMEHTa, HCCICIOBAHUS, TPOCKTa;
CaMOCTOSITEJIBHO BBIOMpaTh (OpMAT BBICTYIUICHHS C y4ETOM 3agad Mpe3eHTAllMd U
0c0oOeHHOCTEH ayAUTOPHH.

CoTpyanunyecTBo:

NOHMMAaTh M WCIOJB30BaTh IMPEUMYIIECTBA KOMAHIHOM W WHIMBHIYaJbHOH pabOTHI MpH
pelieHnH Y4eOHBIX 3a/ad; NPUHAMATh Ielb COBMECTHOM JEATENbHOCTH, IUIAHHPOBAThH
OpraHu3alMI0 COBMECTHOH paboThI, pacrpenessiTh BUIbl paboT, JOroBapuBaThes, 00CYKIaTh
MPOIIECC U PE3YJIbTAT PA0OTHI; 0000IATH MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHHWH, «MO3TOBBIE
IITYPMBD» W WHBIE); BBIIOIHATH CBOIO YacTh PAabOTHI M KOOPAWHHPOBATH CBOM JICHCTBHS C
JIPYTMMU 4ICHAMU KOMAaH/[IbI, OICHHBATh KA4yeCTBO CBOErO BKJaja B OOIIMN MPOIYKT IO
KpUTEPHSIM, cHOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSL.

3) Vuusepcanvhvie pezynsamuenvle Oeiicmeus, o0b6ecneduaiom @GOpMUpoBanue CMbICIO0BHIX

VCMAHOBOK U JHCUSHEHHBIX HABLIKO8 TUYHOCTIUL.
Camoopranusauus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3aJa4u, BEIOUPATh CIIOCO0 peIieHus ¢ yIETOM
MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apIyMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelieHu ¢ y4€TOM HOBOM MH(pOpMAIINH.

CaMOKOHTpOJIb:

BJIaJeTh HaBBIKAMH I103HABATEIILHONW pe(IEKCHH KaK OCO3HAHHS COBEPIIAEMBIX IEHCTBHUH H
MBICIUTENIBHBIX ~ IPOLIECCOB, HMX PpE3yJbTaTOB; BIAAETh CHOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJISL IPOLIECcCca U pe3yiibTaTa PeleHns] MaTeMaTuIecKoi 3a1auy;

MPEBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIPH pEIIEHHWH 3a]add, BHOCHUTH
KOPPEKTHUBHI B IEATENILHOCTh HA OCHOBE HOBBIX OOCTOSATEJILCTB, IAHHBIX, HAMJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSM, OOBSCHATH MPHYUHBI JTOCTHIKEHUS
WIA HEJOCTIKEHHUS PEe3yNbTaToB JICATENbHOCTH, HAaXOJUTh OMHMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

HPEJIMETHBIE PE3YJIBTATBI

10 KJIACC

OneprpoBaTh NOHATUAMU: TOUKA, IpsIMast, MIIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PELIEHNH T€OMETPUUECKHX 3a/1a4.

OneprpoBaTh NOHATUAMU: MAPAIIIETBHOCTD U IEPIEHIUKYIIAPHOCTD NPSMBIX U IIIOCKOCTEM.

KnaccugunupoBaTh B3aMMHOE pacIoIOKEHHE NPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBath NOHATHUSMU: IBYTPAHHBIN Yrojl, TpaHu ABYTPAaHHOTO yria, pedpo ABYIPaHHOTO yIia;
JIMHEHHBIN YroJl IByTrpaHHOro yria; rpajycHas Mepa JBYIrpaHHOTO yIia.

OnepupoBath MOHATHUSMHU: MHOTOI'PaHHUK, BBIMYKJIBIA M HEBBIMYKJIBIA MHOTOTPAaHHHK, 3JIEMEHTHI

MHOT'OI'paHHHUKA, HpaBHJ’IBHBIﬁ MHOT'OIrpaHHUK.



Pacno3HaBaThb OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (IHpaMuia; TMpPH3Ma, NPSMOYTOJIbHBIH
napaJuieyIeuIe]], Ky0).

KrnaccupuuypoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBaHMS AN KiIacCU(DUKAHMK (BBIIYKIbIE U
HEBBIMYKJIbIE MHOTOTPAHHUKH, TPaBWIbHBIE MHOTOTPAaHHHKH, TMpPSMble M HAKJIOHHBIE TIPU3MBI,
napajuIeIenuIe sl ).

OnepupoBatTh MOHIATUSAME: CEKYIIast INIOCKOCTh, CEUCHHE MHOTOTPaHHHUKOB.

OOBACHITH TPUHIHMITBI TOCTPOCHUSI CEUCHHH, UCTIONB3Ysl METOJI CIICHOB.

CTpouTh ceyeHrs: MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BBITIOIHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKHU
U3 PUCYHKOB ITPOCTHIX O0BEMHBIX (UTYp: BH] CBEPXY, COOKY, CHHU3Y.

Pemrate 3amaun Ha HaxOXAEHHE TEOMETPUYECKHUX BENMYMH 1O o0pasnaM WM ajJropuTMam,
NPUMEHSIS U3BECTHBIE aHATUTUYECKHE METOABI MPU PELICHUH CTaHIapTHBIX MaTeMaTHUYECKHX 3ajad Ha
BBIYUCIICHUE PACCTOSHUM MEXIy IByMsI TOUYKAMH, OT TOYKH JI0 MPSIMOM, OT TOUKH [0 MIOCKOCTH, MEXILY
CKPELIMBAIOLINMUCS MPSIMBIMH.

Pemrate 3amaun Ha HaxoXIEHHE TEOMETPUYECKHUX BEIMYHMH 10 00paslaM WU ajJropuTMam,
NPUMEHSIS M3BECTHBIE aHATUTUYECKHE METOABI MPU PELICHUH CTaHIapTHBIX MaTeMaTHYECKHX 3ajad Ha
BBIYUCIICHHE YIJIOB MEXIY CKPEIIMBAIOIIUMUCA TMPIMBIMH, MEXIYy NPSMOH W IUIOCKOCTBIO, MEXAY
TUTOCKOCTSIMH, JIByTPaHHBIX YTIIOB.

Bbruucnsate 00bEMBI M IJIOMIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, NHpamMHia) C
npuMeHeHueM (OpMYJ; BBIUMCIATH COOTHOIICHUS MEXIY IUIOIIAASIMH IOBEpXHOCTEH, 00BEMaMu
MOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBatTh MOHATHIMH: CHMMETPHS B NPOCTPAHCTBE; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH;
[EHTP, OCh U IIOCKOCTh CHMMETPHUHU (DUTYPBHI.

W3Bnekats, mMpeoOpa3oBBIBATh W HHTEPHPETHPOBATh HWHGPOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMEeTPHUYECKUX (DUTYpax, MPEeACTABICHAYIO Ha YepTekax U PUCYHKaX.

[TpumeHsaTs TeOMeTpUYecKre (aKThI I PEUICHHUS CTEPEOMETPHUYECKUX 3a/1a, TIPEIOIararoix
HECKOJIbKO IIIar0B PEIeHIs, €CITH yCIIOBHsI IPUMEHEHUS 3aaHbl B SIBHOU (opMe.

[IpuMeHATs TpoCTeiIrie TporpaMMHBIE CPEACTBAa U 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHCTEMBI
MIPH PEIISHUH CTEPEOMETPUIECKHX 3a/1a4.

[TpuBoaNTh TIPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE W JKWU3HHU, PaACIO3HABATh
MIPOSIBJICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TpuMeHATH MoTydeHHbIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh pealbHbIE CUTYAIMH U PUMEHSTh
W3yYeHHBbIC TMOHATHS B IMPOLECCE TOWUCKA PEUICHHS MaTeMaTHYeCKH C(HOPMYIUPOBAHHOW MPOOIIEMBI,
MOJICJIMPOBATh peajbHblE CHUTyalldd Ha S3bIKE TEOMETPHH, HCCIENIOBaTh IOCTPOCHHBIE MOJIENH C
WCTIONIb30BaHNEM TEOMETPUYECKUX TOHATHA W TEOPEM, armapara aireOphl, pelaTh MPaKTHYeCKUue
3a/1a4u, CBS3aHHbIE C HAXOXKEHHUEM T€OMETPUIECKIX BEIIMIHH.

11 KIIACC

OnepupoBaTh TOHATUSAMH: NHWIMHIPHYECKAs TIOBEPXHOCTh, OOpa3yIoIIHe IMINHAPUIECKON
MOBEPXHOCTH; MMJIUHIP, KOHUYECKAas MOBEPXHOCTh, 00pa3yollue KOHMYECKOW IMOBEPXHOCTH, KOHYC;
cthepudeckas MOBEPXHOCTb.

PacrioznaBaTh Teja BpaiieHus (LUWIMHIP, KOHYC, cdepa u map).

OOBSICHATH CITOCOOBI TTOTYICHUS TEJI BpaIeHUS.

KitaccuduimpoBars B3auMHOE pacioiokeHne chepbl U IIOCKOCTH.

OrnepupoBaTh MOHATHSMHA: IMAPOBONA CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CETMEHTA; IMIapOBOit
CJIOH, OCHOBAHME MAaPOBOTO CJIOS, BEICOTA MIAPOBOTO CIIOS; MMAPOBO CEKTOP.

Borauciasate 00BEMBI M TUIOMIANM TIOBEPXHOCTEH TENI BpalIeHUS, TEOMETPHYECKHX TEI C
MpUMEHEHUEM (HOPMYII.

OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBIA B c(epy M OMMCAHHBIA OKOJIO CQepsl;
cthepa, BriMcaHHas B MHOTOTPAHHUK HIIM TEJIO BPAIIICHHUS.



BBIUUCIIATE COOTHOIIEHUS MEXKTY TUIOIIAASIMU TOBEPXHOCTEH 1 00BEMaMH MOTOOHBIX TEIL.

UzobpaxkaTs nzyyaemblie GUTyphl OT PyKH U C TPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BHJ CBEPXY,
cOOKy, CHH3Y; CTPOUTDH CEUCHHUS TEJl BpAILlCHHS.

W3Bnekartb, HWHTEPIPETUPOBATH W NPeoOpa3oBbIBaTh HMHGOPMALMIO O TMPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeXax U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BrInonHATE AEWCTBUS CIOXKEHHS BEKTOPOB, BBIYWTAHHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YHCII0, OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00JIaaloT.

IIpuMeHATs mpaBUIIO NapaieNenuneaa.

OnepupoBaTh MOHATHUAMU: JEKApTOBBl KOOPAWHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojdl MeEXAy BEKTOpaMH, CKalsIpHOE NpPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIaHAPHBIE BEKTOPBHI.

Haxomute cymmMy BEKTOpPOB M IpOM3BEIEHHE BEKTOpa Ha YHCIO, Yrold MEXIY BEKTOpaMH,
CKaJISIpPHOE NPOU3BENICHUE, PACKIIA IBIBATH BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YpPaBHEHHEM B IEKapTOBOM CHCTEME KOOPJIUHAT.

[TpumensaTs reoMeTpudeckie (HakThl LISl PEHICHUS] CTEPEOMETPUUECKUX 3a/1a4, TPEAoararoInx
HECKOJIBKO IIAr0B PEIICHHs, €CIH yCIOBUS MPUMEHEHHS 3a/1aHbI B SIBHOH (opmMe.

Pemats mpocTeiiine reoMmeTpuyecKue 3a1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOAA.

Pemate 3amaun Ha 1OKa3aTeNbCTBO MAaTEMAaTHUYECKUX OTHOLIEHUM U HaX0XA€HUE T€OMETPUIECKUX
BEJIMYMH MO 00paslaM WM aJIrOpUTMaM, MPUMEHSSI M3BECTHBIC METOIbI IIPH PELICHWH CTaHAAPTHBIX
MaTeMaTHYECKHX 3a/ad.

[TpumeHATh mpocTeiie NPorpaMMHbIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC CHCTEMBI
IIPY PEIICHUH CTEPEOMETPHUYECKHX 3a1aU.

[TpuBOoIUTH TpUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NMPHUPOAE M KU3HH, PACIO3HABAaTh
NPOSIBIICHHE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[TpuMeHATh MOMyYeHHBIE 3HAHUS Ha IPAKTHUKE: aHAIM3UPOBATh PEajIbHbIC CUTYALlMH U IPUMEHSTh
W3y4YeHHbIE TOHATHA B MPOILECCE MOMCKAa PELICHUS MaTeMaTU4ecKu COpMyIMpPOBaHHON NPOOJIEMBEI,
MOJENIMPOBATh peajbHble CUTYyallud Ha S3bIKE T'€OMETPHUH, HCCIEN0BATh IOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BAaHUEM TE€OMETPHUYECKMX MOHATHH W TEOpeM, amnmapara ajreOpbl; pemarb MPaKTH4YeCKue
3aJa4u, CBSA3aHHbBIC C HAXOXICHUEM T€OMETPUUECKUX BEJIINULH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJnuecTBo yacos DJ1eKTPOHHbIE
Ne HanMeHoBaHue pa3jeioB U TeM (uudposbie)
n/n NMPOrpaMMsbl Bcero Konrpoabusie  IMpakreckue o0pa3oBaTteJibHbIE
padoTsI padoTsI pecypeni
1 BBenenue B crepeoMeTpuio 10
5 [IpsAMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSIMBIX U TNIOCKOCTEH
3 HepneHumfynﬂpHoc:Tb HPSMBIX U 12
IUIOCKOCTEH
4 VYTIIbl M@Ky IPSAMBIMU U IITIOCKOCTSIMU 10 1
5 MHororpaHHUKH 11 1
6 OO0BEMBI MHOTOTPaHHHUKOB 9 1
7 IloBTOpEeHue: cedyenHus, pacCTOSHUS U YIIIbl 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0




11 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBIE

HaumeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Konrtpoabnsie  IIpakTnyeckue (1up )

MPOrpaMMsl Bcero o0pa3oBaTe/ibHBIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO6BEMBI TET 5

BexTops! 1 KOOpAUHATEHI B IPOCTPAHCTBE 10

[ToBTOpenme, 0600IIeHNE, CHCTEMATH3AIHS 7 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0










YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET






