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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yuebHOro kypca «I'eomerpus» 6a3oBoro ypoBHs ais oOydatoruxcs 10
—11 xmaccoB paspaborana Ha ocHoBe @enepaqbHOrO TroOCYIapCTBEHHOTO 00pa3oBaTEIHHOTO
CTaHAapTa CpeAHero oOmero oOpa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIbABISEMBIX K MaTeMaTHYEeCKOMY OOpa3OBaHHMIO, W TPAIUIHMA POCCHICKOrO 00pa3oBaHMUS.
Peanuzanus nporpaMMel 00eCrieuuBaeT OBJIAJCHNE KITFOUEBBIMU KOMITETCHIIUSIMU, COCTABIISIOIIMMU
OCHOBY JJIsI CaMOpa3BUTHS W HENPEPHIBHOTO 00pa30BaHMA, LEIOCTHOCTH OOLIEKYJIBTYPHOTO,
JMYHOCTHOTO ¥ MTO3HABATEIBHOTO PA3BUTHSI TMYHOCTH 00YYaAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETpHMM Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUs
00yCIIOBJICHA TMPAKTUYECKOW 3HAYUMOCTHIO METAlpPEIMETHBIX U TIPEAMETHBIX PE3yJIbTaTOB
00ydYeHUsT TEOMETPUM B HAMPAaBICHUH JUYHOCTHOTO DPA3BUTHS OOYyYaroOMmXcs, (OPMUPOBAHUS
(GYHKIIMOHATBPHOW MaTeMaTH4YeCKOW TIPaMOTHOCTH, HW3YYEHHUS JPYTMX Y4eOHBIX JAUCIMILIUH.
PazBute y oOydaromuxcsi NpPaBUIbHBIX TMPEJACTABICHUNH O CYIIHOCTH U TMPOUCXOXKJIECHUU
TEOMETPHUYSCKUX aOCTpaKIUi, COOTHOIICHUH PEaThbHOTO0 WM HJICATBHOTO, XapaKTepe OTPaKCHUs
MaTE€MaTU4YeCKOW HAYKOW SIBJICHUH U IIPOLIECCOB PEAJbHOIO MHPA, MECTE N'€OMETPUM B CHUCTEME
HAyK U POJIM MaTeMaTUYECKOTO MOJICIUPOBAHMS B HAYYHOM MO3HAHUH M B IPAKTHKE CIIOCOOCTBYET
(bOpMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, & TAK)KE KAUYECTB MBILUICHUS, HEOOXOIUMBIX
JUISL QIaNTalliid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBISETCS OAHWM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEAHETO OOIIEero
o0pa3oBaHMs, TaKk KaK OOECHeurMBaeT BO3MOXXHOCTh H3YYEHMsI KaK JUCIUILUINH €CTECTBEHHO-
HAYYHOU HAINPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MbllieHue, GopMupyeMoe Ipyu U3Y4eHUN O00yUYaIONTUMUCS MOHSATHITHBIX OCHOB
TEOMETPHH M TIOCTPOSHUU IENOYKU JIOTUICCKUX YTBEPKIACHHUA B XOJC PEIICHHS TeOMETPUICCKUX
3a/1a4, YMEHHE BBIIBUTATh W OMPOBEPraTh THUIIOTE3bI HEMOCPEACTBEHHO WCIOJIB3YIOTCS TpU
pellIeHnH 3a7]a4 eCTECTBEHHO-HAYYHOTO 1IMKIIa, B YACTHOCTHU U3 Kypca (DU3HKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO BCEX 00IACTSIX
JESTSIIbHOCTH 4eiioBeka. OpHeHTaIs YeJlOBeKa BO BPEMEHH H NPOCTPAHCTBE — HEOOXOIMMOE
YCIIOBHE €r0 COIMATBHOTO OBITHS, (hopMa OTPAXKEHHUS OKPYKAIOIIETO MUPA, YCIOBHE YCIEITHOTO
MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHus AecTBUTEIbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU
o0Opa3zamMu 00beqUHSET pa3Hble BUABI YUEOHOW M TPYIOBOW NEATENBHOCTH, SBISETCS OJHUM W3
po(heCCHOHATLHO BAKHBIX KA4eCTB, TIOITOMY aKTyallbHA 3a7ada GOPMUPOBAHUS y OOYIAFOIINXCS
MIPOCTPAHCTBEHHOTO MBIIIICHHUS KaK Pa3HOBHIHOCTH OOPa3HOTO MBINIICHHS — CYIIECTBEHHOTO
KOMIIOHEHTa B TIOJIFOTOBKE K MPAKTUYECKON JAEITeILHOCTH TI0 MHOTUM HampaBIeHUSIM.

[lenb ocBOEHUs MporpamMmbl yuebHoro Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE O0yUEHUS —
00meoOpa3oBaTelbHOE H  OOMIEKYJIBTYpPHOE pa3BHUTHE OOyYaronIuxcst dYepe3 obecreueHne
BO3MOXXHOCTH TPHOOPETEHUS M HWCIOJb30BAHUS CHCTEMAaTHYCCKUX TEOMETPUUYCCKUX 3HAHUUA U
NeNCTBUH, crienn(UYHBIX TeOMETPUH, BOSMOXKHOCTH YCIIEITHOTO MPOJIOJDKEHUST 00pa3oBaHUs 1O
CHEIHUAILHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHHEM F€OMETPHH.

[TporpamMma 1o reomMeTpun Ha 0a30BOM YpOBHE IpeTHA3HAYCHA JUI 00YJAIOIMIUXCs CpeTHen
IIKOJIbI, HE WCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJAHCHHA Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIHeE
MaTeMaTHYeCKUe YMEHUs, CBSI3aHHBIC CO CMENU(PHUKON Te€OMETPUU M HEOOXOJIUMBIC NS KU3HU B
coBpeMeHHOM o0miecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOXKHOCTh H3YYHTh T€OMETPHIO Ooiiee



r1yOOKo, €clnM B JajdbHEMIIEM BO3HMKHET HEOOXOAMMOCTh B TE€OMETPHYECKHX 3HAHMUAX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTikeHne e OCBOCHHUSI MPOTpaMMBbl 00ECIIEYMBACTCS PEIICHUEM COOTBETCTBYIOIINX
3anau. [IpuopureTHbIMU 3aadyaMu OCBOCHHUs Kypca «I'eomerpum» Ha 6azoBoM ypoBHEe B 10—I11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHHE MMPEJICTABICHHS O TEOMETPHH KaK YaCTH MHPOBOM KYJIBTYPHl U OCO3HAHUE

e€ B3aMMOCBSI3U C OKPY’KAIOLUM MUPOM;

e (opMupoBaHHE MPEICTABICHHUS O MHOTOIPAaHHHUKAX M TeJaX BPALICHUS KaK O BKHEUIIHX
MaTeMaTHYECKUX MOJIENAX, IO3BOJIIONIMX OMUCHIBATh W HW3ydYaTh pa3HbIC SBICHUS
OKpY’aroIlero Mupa;

e (dopMupoBaHHE yMEHHUS paclo3HaBaThb Ha YEPTEKaxX, MOJCIAX WU B pEATbHOM MHpE
MHOTOTPAaHHHUKH U TeJla BpaIlleHHS;

e OBJIQJICHWE METOJaMHU peHIeHUs 3a7ady Ha IOCTPOEHUS Ha  H300pa’keHHsIX
IPOCTPaHCTBEHHBIX (pUryp;

e (dopMupoBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMU IMOHATHSMHU O MHOTOTPAaHHUKAX M
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AITOPUTMAaMU pPEIIEHHs OCHOBHBIX THIIOB 3aJay; (OPMHUPOBAHUE YMEHUS
IPOBOJIUTH  HECIIOKHBIE  JIOKA3aTelIbHbIE  PAaCCyXAEHUS B XOJle  peIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE  MHTEUIEKTyaJbHBIX U  TBOPYECKHX  CIOCOOHOCTEH  oOydaroumuxcs,
NIO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUH, KPUTUUYHOCTH MBIIUICHUS;

e (dopmupoBanue (YHKIMOHAIBFHOW TPAMOTHOCTH, PEJEBAHTHOW T€OMETPHUH: YMEHHE
pacrio3HaBaTh IPOSIBICHUS F€OMETPUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHUTYalUsX W TPH H3YYCHUH JPYTUX YUEOHBIX TNPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH U 3aKOHOMEpHOCTEH, (opMymupoBaTh WX Ha S3BIKE
reOMETpUM W CO3/[aBaTh  TIEOMETPUYECKHE  MOJEIHM, TNPUMEHATh  OCBOEHHBIN
TreOMETPUYECKU  ammapar Uil pEelIeHUs  [PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJYYEHHBIC PE3yJIbTaTHI.

OTIUYHUTENBHOW OCOOCHHOCTBIO TIPOTPAMMBI SBIISICTCS BKIIFOUEHHE B KypC CTEpEOMETPUU B
Hayaje ero M3y4eHHus 3a/lay, pelraeMblX Ha YPOBHE MHTYMTHUBHOTO NMO3HAHUS, U ONpPENeTEHHBIM
o0pa3oM oOpraHu3oBaHHas padoTa HajJ HUMM, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOIO U
POCTPAHCTBEHHOT'O MBIIIUICHUS, CTAMYJIHPYET MPOTEKaHNUEe HHTYUTUBHBIX MTPOIECCOB, MOTHBHPYET
K JJaJIbHEHIIEMY MU3YyYECHHIO IIPEIMETA.

[Ipeamourenue oOTHAETCS HATISAAHO-KOHCTPYKTMBHOMY METONy OOYy4eHHUs, TO €CTh
TEOpPETUYECKHE 3HaHUS MMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTb MPEIMETHO-TIPAKTHUECKON
NeSITeTbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEICTABICHUH Y ydJaluxcs B Kypce CTepeOMETpHH
MPOBOAMTCA 3a CYET pelIeHMs 3a/Jad Ha CO3[aHhe MPOCTPAHCTBEHHBIX OOpa30B M 3ajJady Ha
ONIepUpPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpaza MPOBOAUTCS C OMOpPOH Ha
HarJsIIHOCTh, a OTIEPUPOBaHUE 00pa30M — B YCIIOBHUSIX OTBJIEUEHHS OT HATJISAHOCTH, MBICIEHHOTO
M3MEHEHUS €ro UCXOJHOTO COJepKaHUSI.

OcHOBHBIE  cojnepkarenbHble JauHUM  Kypca «l'eomerpum» B 10-11  kmaccax:
«MHuororpanHukuy, «lIpsMble U TUIOCKOCTH B IpocTpaHcTBe», «Tena BpamieHus», «BekTopsl u
KOOpJAMHATHI B IpocTpaHcTBey». DopMUpOBaHHME JIOTHYECKUX YMEHHUH paclipeleNieTcsl He TOJIBKO
M0 COJEPKATEeIbHBIM JIMHUSAM, HO W TIO ToJaM OOydYeHHsT Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHwUs.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yjibTaTaM OCBOEHUS
paboueil mporpamMMsl, pacnpeAeaEHHbIM 0 rojaM o0ydYeHHsl, CTPYKTYpPUPOBAHO TaKUM 00pa3oM,
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YTOOBI OBJIAZICHHE T€OMETPUUECKUMU MOHATUSMU U HaBBIKAMH OCYIIECTBIISJIOCH TOCIIEI0BATEIBHO
U TIOCTYNaTelnbHO, C COONIOJIEHUEM NPUHIUIA TPEEMCTBEHHOCTH, 4YTOObI HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYalOUIUXCS, paclIupss U
yray0ssis e€, o0pa3ys MpOYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyeHnue reomeTprn OTBOAMTCS 2 yaca B Hezlelnto B 11 kiacce, Bcero 3a roji o0ydeHHs -
68y4eOHbIX yaca.

YYEBHO-
METOANYECKOEOBECIIEYEHUEOBPA3OBATEJIBHOI'OITPOLHECCA
OBA3ATE/IbHbIEYHEBHbIE MATEPUAbI ANAYYEHUKA

* MaremaTHKa: anredpa 1 Hayaja MaTeMaTH4YecKoro aHanmusa, reomerpus.'eomerpus, 10-11
knaccel/ Atanacsit JI.C., byty3oB B.®., Kagomies C.b. uapyrue, AKIIMOHEpHOEOOIIECTBO
«M3parenscTBOIIpocBemieHnE»

METOAUYECKUEMATEPUAJBIJIAYYUTEJIS
I'eometpus. 10 — 11 knmaccsl: yue6.171s 001eodpazoBat. opranu3annii:0a30BbIin
yray6nennabiiiypoBens/ JI.C. Atanacas;

B.®.byty30B,C.b. Kanomuesuap.—9-en3n.—M.:Ilpocsermienue.

['eomerpus. Aunaktrnueckue matepuansl. 10 ximace / B.I'. 3uB- 10-e uzn. .- M.:IlpocBemenue.

['eometpus. unaktuueckue matepuansl. 11 kiace / b.I'. 3uB.- M.:IIpocBernienue.

3anauu o reomerpuu: Ilocodbue g yuammxes 7-11
KJ1accoBoO1eoOpa3oBatenbHbIxyupexaenuit/b.I".3us,B.M. Meiinep,A.I".baxanckuii—
M.:IIpocsenienue.

Nzyuenne reometpun B 10—11 kimaccax (MeTogudeckue peKOMEHAaUN Ky4eOHUKY):

C.M.Caaxsn,B.®.byty30B.—M.:IIpocBenienue.

I'eomerpust. 1 Oknace.Pabovasrerpaisb:mocoOue sy Jauxcs
o011eo0pa3oBaTeabHbIX Opranu3anuii (6a30BbIi M MPOPHIbHBIN YPOBHHU)
/T'na3zkoBlO.A.,JOunall.U.,byty308B.®.;3aB. penakuuneiiT.A.
Bbypmuctposa.-M.:IIpocsemenue.

I'eomerpust. 1 1knace.Pabovasrerpaib:mocoOue sty Januxcs
o011eo0pa3oBaTeabHbIX OpraHu3anuii (6a3oBbIii M MPOPHIbHBIN YPOBHHU)
/T'na3zkoBlO.A.,}JOnunall.U.,byty308B.®.;3aB.penakuei T. A.
Bbypmuctposa.-M.:IIpocsemenue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI HPECYPCbI
CETUUHTEPHET
https://m.edsoo.ru/7f4452e6

Enunas komtexmus nudpoBeix 00pa3oBaTesbHBIX pecypcoB (school-
collection.edu.ru);

Poccuiickas anextponHas mkona (resh.edu.ru);infourok.ru,

uchi.ru,

math5-

vpr.sdamgia.ru.https://oge.sdam

gia.ru.https://vpr.sdamgia.ru.htt

ps:/luztest.ru.



COJAEP)KAHUE YYEBHOI'O KYPCA

11 KUIIACC

Tesa BpalieHus

[{umHapuYeckass TOBEPXHOCTh, O00pasymoliue MUIMHIPUYECKOH TOBEPXHOCTH, OCh
LWINHAPUYECKOW MOBEpXHOCTU. LlymmuHap: ocHOBaHMS M OOKOBas NMOBEPXHOCTh, OOpasyromas U
0Cb; IUIOIAAb OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konnueckasi MOBEpXHOCTb, 00pa3yroIlMe KOHUYECKOW IIOBEPXHOCTH, OCh M BEpIIMHA
KOHHUYECKOW 1moBepxHOCTH. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yomas u 0Ch; IIIOMaab OOKOBOM
U IOJHOU IOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pasylolliue M BbICOTa; OCHOBaHMsS M OOKOBas
IIOBEPXHOCTb.

Chepa m map: nenrp, pamuyc, AMAMETp; IUIOMIAAb IOBEPXHOCTH cdepbl. B3ammnoe
pacmonoxxeHue chepsl U IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BEpTka MWIMHAPA U KOHYCA.

KomOuHammu tes BpaleHust 1 MHOTOTpaHHUKOB. MHOIOIpaHHHK, OIIMCAHHBIA OKOJIO C(epbl;
cdepa, BMcaHHast B MHOTOTPAaHHUK, WJIH TEJIO BPAIICHUS.

[lonsitue 006 o00BEMe. OcHOBHbIE cBoMcTBAa 00BEMOB Tei. Teopema 00 o0O0BEME
OpSAMOYTOJIBHOTO Mapajuiesienunena u ciaeactsus u3 Heé. O0véM nunuuapa, kKonyca. O6bsém mapa
U II01Ia/1b CEpHl.

[TomoGuble Tema B mpocTtpancTBe. COOTHOWMICHHS MEXAY IUIOUIAIIMH ITOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceyenuss umaMHApa (HapajjieIbHO M HEPHEHJIUKYJISPHO OCH), CEUeHHMsl KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/ALIEe Yepe3 BepIINHY ), CEUSHHUS I1apa.

BekTopbl M KOOPIAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocty U B mpocTpaHcTBe. ClIOKEHHE W BBIYMTAHHE BEKTOPOB. Y MHOXKEHHUE
BEeKTOpa Ha 4Hcho. PasnoxeHne BekTopa 1O TpEM HEKOMIUTAHAPHBIM BeKTopam. [IpaBumiio
napanienenunena. Pemenue 3agay, CBI3aHHBIX C MPUMEHEHMEM IpaBHJ JEHCTBUI ¢ BEKTOpaMHu.
[TpsmoyronbHas cuctemMa KOopAMHAT B pocTpaHcTBe. KoopanHaTs! Bekropa. [Ipocreiimue 3agaun
B KOOpJAWHATaX. YTOJI MeXIy BeKTopaMu. CKalsspHOEe POU3BEIEHNE BEKTOPOB. Brrancienne yriios
MEXIY TpSIMBIMA ¥ IUIOCKOCTAMH. KOOpAWHATHO-BEKTOPHBIH METOJ TpPH  PEIICHHU
reOMEeTPUYECKUX 3a]1ay.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pE3yJbTaThl OCBOEHHUS IMPOrpaMMbl Yy4yeOHOro mpenmera «MaremaTHKay
XapaKTepU3yIOTCH:

I'paxxnanckoe BocnuTanmue:

c(OPMUPOBAHHOCTHIO  TPAKIAHCKOM MO3UIMH  OOydaromierocs Kak akKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCHUHCKOro OOIeCTBa, MPEJICTaBICHHEM O MaTeMaTHYEeCKHX OCHOBax
(YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUH, MNPOLEAYp TPaKAAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMH HHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHHEM.

IlaTpuoTHyeckoe BocIMTaHUE:

c(OPMHPOBAHHOCTHIO POCCUICKON T'pa)XTaHCKOW WIACHTUYHOCTHU, YBOKEHHS K MPOILIOMY H
HACTOALIEMY POCCUHCKON MaTeMAaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSIM POCCUHMCKHUX
MaTE€MaTUKOB M POCCHICKONM MaTeMaTHYECKOM IIKOJIbI, K HMCIOJIb30BAHUIO 3THX JOCTUKEHUU B
JIpYTruX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEHl  poccuiickoro Haponaa; cHOpMHPOBAHHOCTBIO
HPaBCTBEHHOI'0 CO3HAHMSI, 3TUYECKOrO IOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KCHUI HAYKH U JACSITENbHOCTbIO YUYEHOTO; OCO3HAaHMEM JIMYHOTO BKJAJa B IOCTPOCHHE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

3CTETUYECKUM OTHOIIEHUEM K MUPY, BKIIFOUasl 3CTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTE,
00BEKTOB, 3aJla4, PEHICHW, PACCYX IACHUI; BOCIPUUMYMBOCTHI0O K MaTEMaTHYECKHM AacleKTam
pa3IMYHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBHIO YMEHHUS MPUMEHITh MaTeMaTHUYECKUE 3HAHUS B UHTEpEcax 370POBOIO
u Oe3omacHOro o0Opa3a >KM3HM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEXUM 3aHATUH M OTIbIXa, PEryjsipHas (u3nueckas aKTUBHOCTB);
(U3MYECKOT0 COBEPILIEHCTBOBAHUS, IPU 3aHATUSIX CIIOPTUBHO-03/10POBUTENIBHOM 1€ATEIBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM LIEHHOCTH TPYAOIIOOUs; MHTEPECOM K pa3IUYHbIM
chepam npodeccuoHaIbHON AEATENbHOCTH, CBS3aHHBIM C MaTEMAaTUKONH M €€ MPUIIOKEHHSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu M pean30BBIBaTH COOCTBEHHBIC
’KU3HEHHbIE IUIaHbI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy O0Opa30BaHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUN BCEH JKU3HU; TOTOBHOCTBHIO K aKTUBHOMY YUYacCTHIO B PEIICHUHU
IIPAKTUYECKUX 3a7a4 MaTEMaTUUECKON HAIpaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO 3KOJOTHYECKOW KYJIbTYphl, IMOHUMAHUEM BIUSHUS COLUAIBHO-
PKOHOMHYECKUX IIPOLECCOB HAa COCTOSHUE NPHUPOJHOM M COLMAIBHOM CpElpl, OCO3HAHUEM
r7100abHOTO XapaKTepa dKOJOTHUECKUX MPpo0ieM; OpUEeHTAlMe Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHUU JIJIS pelIeHus 3a7ad B 00JIaCTH OKpY’Kalollell cpenibl, IIIaHUPOBAHUS MOCTYNKOB M OLIEHKH
UX BO3MOXHBIX IOCJIEICTBUM ISl OKPYKAIOIIEN CpeIbl.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO ~ MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd W OOILLIECTBEHHOW MPAKTUKU, MOHMMAHMEM MaTeMaTH4eCKOW HayKd Kak cgepbl

YeJI0BEUYECKOM JACATCIIBHOCTH, 3TallOB eé Pa3BUTHA W 3HAYUMOCTHU JIA Pa3BUTHA LHUBUIIN3AaLNH,
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OBJIAJICHUEM A3BIKOM MAaTEMAaTHKH M MaTEMaTUYECKON KyJIBTypOil Kak CpEACTBOM IIO3HAHWUS MHPA;
TOTOBHOCTBIO OCYILIECTBIIATH IPOCKTHYIO U UCCIIEAOBATEIIbCKYIO NEATEIbHOCTh HHINBUYAILHO U B
rpyIIe.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHbie pe3yJibTaThl OCBOEHUSI MPOTpaMMbl ydueOHOro mpeamera «MaremaTukay
XapaKTepU3yITCs OBJIAJICHUEM  YHUBEPCAJIbHBIMU no3HasamenbHIMU oelicmeusmu,
VHUBEPCANIbHLIMU ~— KOMMYHUKAMUBHLIMY ~— OCUCMBUAMU,  VHUBEPCANbHbIMU — pe2VAAmUEHbIMU
oelicmeusmu.

1) Vhusepcanvhvie nosmasamenvhvle Oeiicmsus, obecneuusaiom Gopmuposanue Oa306bix
KOCHUMUBHBIX NpoYeccos8 odyuarouuxcsi (oceoenue Memooo8 NOZHAHUSA OKPYICAIOWe20 MUpa;
npUMeHeHUe 102UYeCKUX, UCCTe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).

ba3zoBblesioruyecKkue1eicTBs:

® BBHIABINATh U XapaKTEPU30BATH CYIICCTBEHHBIE MPHU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHSTHI, OTHONIICHUW MEXIy IOHSATUSIMHU; (OPMYJIUPOBATH OMPEACICHUS TOHATUM;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIIMHA, OCHOBAHUS JUII 00OOIICHUS U
CpaBHEHHUS, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

® BOCIPHHHUMATH, (HOPMYIHpPOBaTH M MPeoOpPa3OBBIBATH CYKIEHUS: YTBEPAUTEIbHBIE H
OTpULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

® BBIBIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpeuns B ¢akrax,
MaHHBIX, HAOMIOACHUSX M YTBEPXKICHUSX;, TMpelsiaraTb KPUTEPUH IS BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JieNlaTh BBIBOJBI C HMCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITENIbHO JOKA3aTeNbCTBA MAaTEMATHUYECKUX YTBEPKIACHUMN (TIPSIMbIE U
OT TIPOTHUBHOTO), BBICTPAWBATh apTYMEHTAIUIO, MPUBOIUTEL MMPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIC CYKICHHUS U BBIBOJIBI;

e BBIOMpaTh CHocoO pemieHuss ydeOHOW 3amauu (CpaBHMBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIOMpaTh Hambosee MOAXOIAUINN ¢ y4ETOM CaMOCTOSITENBHO BBIJIEICHHBIX
KPUTEPHEB).

ba3zoBbiencciieoBaTe/IbCKHEACHCTBUSA:

® JCIOJIb30BATh BOIPOCHI KaK UCCIEAOBATEIIbCKUN HHCTPYMEHT TTO3HAHUS;, (OPMYITHUPOBATH
BOIPOCHI, PUKCHPYIOIIHE TPOTUBOPEUHE, MPOOIEMy, YCTaHABINBATh KICKOMOE U JJAHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO IMO3UIIUIO, MHEHUE;

® [POBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIA SKCHEPUMEHT, UCCIEIOBAHHE TIO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBJICHHS, IIpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOSATENbHO (OPMYIHUPOBATH O0OOIIEHHUS U BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHOTO
HAOIO/IEHUs, HUCCIICJIOBAHMSI, OIEHUBATh JOCTOBEPHOCTHh TOJYUYEHHBIX pPE3yJIbTaTOB,
BBIBOZIOB M 000OIIEHNI;

® TIPOTHO3WPOBATH BO3MOXXHOE PAa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUTATH MPETOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ undopmanmeii:

® BBIBIATH Je(UIUTH HHPOPMAITUH, JAHHBIX, HEOOXOIUMBIX ISl OTBETAa HAa BOMPOC U IS
pelleHus 3a1auu;



BbIOMpaTh MH(OpPMAIUI0 M3 HMCTOYHMKOB pPA3jIMYHbIX THUIIOB, AHAIM3UPOBATH,
CHCTEMaTH3UpPOBaTh W HHTEPHPETHPOBATH MH(POPMALHUIO Pa3IMYHBIX BUAOB U (OpM
IIPEJICTaBIICHHUS,

CTPYKTYpHpPOBaTh  MHPOPMALMIO, TPEACTaBIATH €€ B  pPasNUYHBIX  (opmax,
WILTIOCTPUPOBATH IpadUyuecKy;

OLICHUBATh HAA&KHOCTh HMH(POPMAIMM 1O CAaMOCTOSITEIBHO  C(HOPMYyITUPOBAHHBIM
KPUTEPUSIM.

2) VHuueepcanvhvie KOMMYHUKamueHwle Oelicmeus, 00ecneuuaiom coopmMupo8aHHOCms

COYUATILHBIX HABBIKOB 00YUAIOUJUXCHL.
Oo0menue:

BOCTIPUHUMATh U (DOPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCJIOBUSMH H IICIISIMHU
oOlIeHus; SICHO, TOYHO, T'PaMOTHO BBIp@XaTh CBOK TOYKY 3pEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS MO XOAY PELIEHUs 3aJaud, KOMMEHTHPOBATh
IIOJIyYEHHBIH pe3yJIbTaT;

B Xojie 00CyXJIeHHUs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbl, MPOOIEMBI,
pemiaeMoil 3aj1auM, BhICKa3blBaTh UJEH, HALIEJICHHbIE HA MOUCK PELICHUS; COIOCTABIIATD
CBOM CYXKICHHS C CY)KJICHUSIMHU JIPYTUX YYaCTHUKOB JMajora, oOHapyXUBaTh pa3inuue u
CXOACTBO TMO3WIMIA; B KOPpEeKTHOH Qopme GopMynupoBaTh pa3HOINIACHSA, CBOU
BO3PaKEHUS;

IPEJCTaBIISITh PE3yJbTaThl PELICHUS 3aJauM, SKCIIEPUMEHTA, HUCCIENOBAaHUS, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpaTh (OpPMAT BBHICTYIUICHHS C YYETOM 3aJad TpPE3EHTAlud |
0COOCHHOCTEH ayJUTOPHH.

CoTpyaHnuecTBo:

NOHMMATh U WCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAIBbHOW PabOTHI MpH
peleHnH y4eOHBIX 3ajay; NMPUHUMATh LIEIb COBMECTHOH JesTelNbHOCTH, MIAaHUPOBATH
OpraHM3aIl0 COBMECTHOW pabOThI, paclpeaensiTh BHABI paboOT, JOroBapuBaTHCA,
00cy>XJ1aTh MPOIIECC U Pe3yJIbTaT pabOThl; 0000IIaTh MHEHHS HECKOJIBKUX JIIOIEH;
y4acTBOBaTh B IPYHNOBBIX (opMax paboTsl (00CykIeHHs, OOMEH MHEHHMH, «MO3TOBBIE
HITYPMBD» ¥ UHBIE); BBITIOJIHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOU JCHUCTBUS C
JPYTUMH YIEHAaMH KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIAAa B OOMIMHA MPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

3) Vuueepcanvhvie pecynamuenvie Oeticmeus, odecneuusaiom Gopmuposanue cMulCI08bIX

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PELIEHUs 3aJ]auH, BBIOUPATh CIIOCO0 peIIeHUs ¢ yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:

BJIAJICTh HABBIKAMH TI03HABATEILHON pe(IIEKCHU KaK OCO3HAHUS COBEPIIIAEMBIX JCHCTBHIA
U MBICIUTENBHBIX TPOLECCOB, MX PpEe3yJIbTaTOB; BIAJAETh CIHOCOOAMHU CaMONPOBEPKH,
CaMOKOHTPOJIS ITPOIIecca U pe3yiIbTaTa PEHIeHIs] MaTeMaTHIeCKOH 3a1a4H;

NPEBUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IPH PEIICHHH 33Ja4Hl, BHOCHUTH
KOPPEKTHBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAWJICHHBIX
OmMOOK, BBISIBJICHHBIX TPYTHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ylbTaTa LM M YCIOBUSAM, OOBACHATH MPUUYUHBI
JOCTHKEHUS WM HEIOCTUKECHHUS Pe3yNIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJIBTATbBI
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OnepupoBaTh MOHATUSMU: IHJIUHAPHYECKAs] TOBEPXHOCTh, 00pa3yome IUIMHIPUIECKON
IIOBEPXHOCTH; LMJIMHJIpP; KOHMYECKas IOBEPXHOCTb, OOpa3yroliue KOHUYECKOH IOBEPXHOCTH,
KOHYC; cpepruecKkasi IOBEpXHOCTb.

Pacno3naBate Tena BpameHus (WIMHAP, KOHYC, cdepa U map).

OOBSICHATD CIIOCOOBI ITOJTyYEHUs TEJ BPAIICHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUSAMH: ILAPOBOM CErMEHT, OCHOBAaHHE CErMEHTA, BBICOTA CErMEHTAa,
LIApOBOM CJIOM, OCHOBAHHUE 1IAPOBOTO CJIOSI, BBICOTA IAPOBOTO CJIOS; LIAPOBOM CEKTOP.

Boruncnate 00bEMBI M IJIOLIAAM NOBEPXHOCTEH TEJ BpalllEHUs, F€OMETPUUYECKUX TeNl C
npUMeHEeHHEM (OopMyI.

OnepupoBaTh MOHATUAMU: MHOTOIPAHHUK, BIIMCAHHBIN B cepy M ONMCAHHBINA OKOJIO C(epsl;
cdepa, BlIMCaHHAs B MHOTOTPAHHUK WUJIM TEJIO BPAILICHHUS.

BbI4uciATh COOTHOIIECHUS MEXKTy IIIOMIAIIMH ITOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh u3yuyaeMmble (QUIYypbl OT PYKH M C NPUMEHEHHUEM IPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BEINOAHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPALICHUSI.

W3BnekaTb, MHTEPIPETUPOBATh U IPeoOpa3oBbIBaTh MH(POPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE 1€HCTBUA CII0KEHHUS BEKTOPOB, BBIYUTAHMSI BEKTOPOB U YMHOKEHUSI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMH OHHU 00J1aJ1at0T.

[TpyuMeHATH paBUIIO NapajlIeeuIea.

OnepupoBaTh NOHATUSAMHU: JEKApPTOBBl KOOPAMHATBI B IIPOCTPAHCTBE, BEKTOpP, MOJIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpA, YroJll MEXKIy BEKTOpaMH, CKalsipHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.

Haxoguts cymMMy BEKTOPOB M IIPOM3BEJEHUE BEKTOpA HAa YMCIIO, YIOJ MEXAY BEKTOPAMH,
CKaJIIPHOE MPOM3BEEHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[IpumensTb reomerpuueckue (GakThl UIsI  pEHIEHHs] CTEPEeOMETPUYECKHUX  3ajad,
IIPEIIOJIaraolliuX HECKOJBKO IIAroB PEIIEHUs, €CIU YCIOBHUsS INPUMEHEHMs 3alaHbl B SIBHON
dopme.

Pemarp mpocreiiiye reoMeTpuyecKkrue 3aJauyd Ha MPUMEHEHUE BEKTOPHO-KOOPIWHATHOTO
MEeTo/a.

Pemate 3amauM Ha J0Ka3aTENbCTBO MaTEMAaTUYECKUX OTHOLIEHWH M HAXOXKICHHE
reOMETPUYECKUX BEJIMYMH MO0 00paslaM WM alropuTMaM, NMPUMEHSsS U3BECTHBIE METOJbl MpHU
pEIIeHNH CTaHIaPTHBIX MaTEMaTHUECKHX 3ajay.

[IpuMeHsTh mNpoCTEeWIINe MpPOrpaMMHBIE CpPEJICTBA U  AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPH PEILIEHUU CTEPEOMETPHUUECKHX 3a1a4.

[IpuBoauTe, mpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJAE M  JKU3HH,
pacrio3HaBaTh POSIBICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.



[IpuMeHATh TONyYEHHBIE 3HAHUS HA MPAKTHKE: AHAIW3UPOBATh DPEAIbHBIE CUTyallud U
NPUMEHATh  U3YYEHHBbIE  TOHATUA B  TpoLEecCe  TMOHMCKAa  pElIeHUs  MaTeMaTUYEeCKH
chopMyIUPOBAaHHON MPOOIEMBI, MOACTUPOBATH pealbHBIE CHUTyallMHM Ha S3BIKE T'€OMETPHH,
HCCJEN0BATh MOCTPOCHHBIE MOJEIHU C HCIOJIb30BAHUEM TIE€OMETPUYECKUX IOHATHUM U TEOpEeM,
anmapara anreOpbl; peuiaTb MPaKTUYECKHE 3a[auM, CBSI3aHHbBIE C HAXOXKJIECHHUEM I'€OMETPHUUYECKUX
BEJTUYMH.
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DJIeKTPOHHbIE
(undposbie)
KouauvecTBouacoB oOpa3oBaTejibHbIE
HaumeHnoBaHuepa3aeioB u pecypcbl
Ne ni/m
TEeMIPOTrPaMMblI
Kontpo
Bcero JbHbIEP
a00ThI
KoopauHatbl ¥ BEKTOPbI 15 1
Tesia u MOBEepXHOCTUBPALIIEHHS 17 1
O0BeMBI TeI U ITOIAAN HX 23 1
NoBepPXHoOCTei
[ToBTOpeHue, 06001eHNE, 13 1
CUCTEeMaTHU3aIUsI3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68 4
[TPOT'PAMME
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