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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOoro kypca «l'eomerpus» 0a30BOro ypoBHS AJis
oOyuaromuxcs 10 —11 «kmaccoB pa3pabotana Ha ocHoBe DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CPeAHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHWU, MPEABABIAEMBIX K
MaTeMaTH4ecKoMy oOpa30BaHUIO, U TPAAMUIMN POCCUMCKOTO 00pa3oBaHMS.
Peanuzamust mporpammbsl oOecriednBaeT OBJIaICHNE KIIOYEBHIMU KOMIETCHIIMSIMH,
COCTaBJISIIOIIMMH OCHOBY JJII CaMOPa3BUTHA W HEMPEPBIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOMIEKYJIBTYpHOTO, JUYHOCTHOTO M TIO3HABATEIHHOTO Pa3BHUTHUSA
JUYHOCTH 00yYarOIUXCH.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEeOMETpUH Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHus OOYCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEAMETHBIX H
NPEIMETHBIX PE3yJIbTaTOB OOYYCHHsS] T'€OMETPUU B HAIPaBICHUU JIMYHOCTHOTO
pa3BuTHS OOydarmuxcs, (GOpMHPOBaHUS (PYHKIIMOHAIBLHON MaTeMaTHYCCKOM
IPaMOTHOCTH, U3YUYCHHS JIPYTUX YYCOHBIX JUCIUIUIMH. Pa3BUTHE Y 00ydYarOmuXcs
NPaBUIBHBIX TPEJICTABICHUN O CYIIHOCTH W TPOWCXOKIECHUH TEOMETPUUYCCKUX
abcTpakiuii, COOTHONICHWH pPEaTbHOTO W HICAIBHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTUIECKOW HAyKOH SIBJICHUH M TIPOIIECCOB PEATbHOTO MHPA, MECTE TEOMETPHH
B CHCTEME HayK M POJIM MAaTEeMAaTHYECKOTO MOJICIIMPOBAHUS B HAYIHOM ITO3HAHUU U
B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS yUaIIUXCs, a
TaK)Ke€ KadeCTB MBIIUICHUS, HEOOXOMUMBIX JUIS aJanTalid B COBPEMEHHOM
0O11IeCTBE.

['eomeTpust sIBISIETCS OJHUM W3 0a30BBIX NMPEJAMETOB HA YPOBHE CPEIIHETO
obmero oOpa3oBaHus, TaK Kak oOO0ECIIEYMBACT BO3MOXKHOCTh HM3YUYCHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wMbIieHue, (HopMUpyeMOe MPU H3YYECHUU OO0Yy4aronUMUCS
MOHATHUIHHBIX OCHOB T€OMETPHUH M TIOCTPOCHUH IIEMOYKH JIOTHUECKUX YTBEP)KICHUN
B XOJIE pCIIEHUs TeOMETPUYECKUX 3a7ad, YMEHHE BBIIBUTATh U OMPOBEPraTh
TUMOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TPH PEHICHUU 3a/lad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE WUTPAET CYIIECTBEHHYIO POJIb BO
BCeX 00macTsax nesTenpbHocTH 4enoBeka. OpueHTanus 4YeloBeKa BO BPEMEHH H
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaTbHOro ObITHS, ¢dopma
OTPaXCHHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIEITHOTO TMO3HAHUS W AKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU

oOpa3zamu 00OBbEIUHSIET pa3Hble BUbI YUE€OHOU U TPYAOBOU NEATENbHOCTH, SIBISIECTCS
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OJIHUM M3 MpO(ECCHOHATBHO Ba)XHBIX KauecTB, MO3TOMY aKTyajibHa 3ajayda
¢opMupoBanuss 'y oOydaromMXcsd MOPOCTPAHCTBEHHOTO  MBIIIJICHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOIO MBIIUIEHUS -— CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH 110 MHOTUM HAIPABICHUSIM.

Lens ocBoeHust mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yuyeHuss — oOmeoOpazoBareIbHOe U OOILIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcs yepe3 o0ecrneyeHne BO3MOXKHOCTH MPUOOPETEHUS U UCTIOJIb30BaAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKUX 3HAHMM M  JACUCTBUH, cnenupUuyHbIX
reOMETPUHU, BO3MOXKHOCTH  YCIEIIHOTO  MPOAODKEHHS  00pa3oBaHuUs IO
CHEIUANTBHOCTAM, HE CBSI3aHHBIM C MPUKIIAHBIM UCTIOJIb30BAHUEM I'€OMETPUH.

[Iporpamma 1o reoMmeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAuY€Ha IS
oOy4aromuxcs CpeHEeH MIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYyAHEHUN
Ha ypOBHE OCHOBHOro oOmero oOpa3zoBanus. Takum o0pa3oM, oOydaromuecs: Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MAaTEMAaTUYECKUE YMEHHS, CBSI3aHHBIE CO
cnenupUKod reoMeTpun U HeoOXOIUMBbIE ISl dKU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOXKHOCTh U3YUYUTh FT€OMETPHUI0 Oosiee riy0oKo, eciu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJAMMOCTh B T'€OMETPUYECKUX 3HAHUSX B
npodeccuoHaIbHON 1eITeTbHOCTH.

JIOCTM)KEHHE IIeJIM  OCBOEHHS IPOrpaMMbl OOECHEUMBAETCS PELICHUEM
COOTBETCTBYIOLIUX 3aaad. [IpuoputeTHBIMM 3ajjauaMu OCBOEHHUS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIOTCS:

e (opMUpOBaHHE TPEICTABICHHUA O TEOMETPUM KaK YacTH MHUPOBOIl

KYJIbTYPbl 1 OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAIOILIUM MUPOM;

e (opMHpOBaHUE PEICTABICHUS O MHOTOI'PAaHHUKAX U TeIaX BPAILCHUS KaK
0 BaXXHEMIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJSIOUIMX OINUCHIBATh U
U3y4aTh pPa3HbIC SIBICHUS OKPYXKAIOIIET0 MHUpA;

e (dopMUpOBaHHE YMEHHs pacllo3HaBaTb Ha YEpPTEkKax, MOJEIHAX U B
pealbHOM MHpPE MHOIOTPaHHUKHU U Tella BPallleHNUs;

e OBJIAQJICHHE METOJaMH PELIEHUs 3a/ay Ha MOCTPOCHHUS Ha M300pakKeHUAX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMU MOHATHSMH O
MHOTOI'PaHHUKAX U TelaxX BpalI€HUs U UX OCHOBHBIMH CBOWCTBAMM;

e OBJIAJCHHE  QITOPUTMAMM  PEIICHHMS  OCHOBHBIX  THUIOB  3aj]ad;
¢opMupoBaHHE YMEHHUS TIPOBOAMUTH  HECIOXKHBIE JIOKa3aTeJIbHBIC
paccyKIeHusi B XOJ€ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady W 3a7ad ¢
IPAKTUYECKUM COAECPKAHUEM;

e pa3BHUTHE MHTEJUIEKTYaJbHbIX U TBOPUECKUX CIIOCOOHOCTEN O0y4YaroIuxcs,
MT03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENBCKUX YMEHHUI, KPUTUYHOCTH
MBIIUICHHUS;



e (QopmupoBanue (yHKIIMOHAIHLHON IPaMOTHOCTH, PEJIEBAHTHON T€OMETPUH:
yMEHHUE Paclio3HaBaTh MPOSBICHUSI TEOMETPUUYECKUX MOHATHM, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAJbHBIX XU3HEHHBIX CUTYAlUIX W NPU U3YyUYCHUU
IpYrux  y4eOHBIX  MPEIMETOB,  TPOSIBJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJICNIM, TPUMEHSITh OCBOCHHBI T'€OMETPUUYECKUI
arnrmapar TUIst pelIeHus MPAKTUKO-OPUEHTUPOBAHHBIX 3ajady,
UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHbBIC PE3YJIHTATHI.

OTAnYUTENTEHONM OCOOCHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKJIIOUEHHE B KYPC
CTEpEOMETPHUM B HAUaJIe €r0 U3yUYCHUS 3a]1a4, PEIIaeMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHMS, U OMNpeNeNEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaAJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTUIO JIOTMYECKOTO U TMPOCTPAHCTBEHHOT'O  MBIILJICHUS,
CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JaJIbHEUIIIEMY
U3YUCHUIO TIPEAMETA.

[Ipeanourenue oTnaércss HATJISIIHO-KOHCTPYKTUBHOMY METOJy OOyUeHHS, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MPAKTUYECKON JEeATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
y4daluxcs B Kypce CTepeOMETPUHN MPOBOAUTCS 3a CUET PEIICHUS 33/1ad Ha CO3JaHue
POCTPAHCTBEHHBIX O0pa30B M 3aJad Ha ONEPUPOBAHUE TPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue o0Opa3a NPOBOAUTCS C OMNOPOM HA HATISIHOCTb, a
OlepupoBaHUE 00pPa3oM — B YCJIOBHUSIX OTBJICUEHHUS OT HATJISTHOCTH, MBICICHHOTO
U3MEHEHUS €T0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE conepxaTelibHble JTMHUU Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpssMble U IUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopbl 1 KOOPAWHATHI B MPOCTPAHCTBEY». POPMUPOBAHUE JTOTUYECKUX YMEHUMN
pacmpenensieTcs: He TOJIbKO MO COJIeP KaTeNbHBIM JIMHUSM, HO U TI0 T0JIaM 00y4eHHUS
Ha YPOBHE CPEHETO 00111ero 00pa3oBaHus.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJbTaTaM
OCBOCHHS pabouell mporpaMMbl, paclpeAeNéHHbBIM TI0 TojaaM OOy4YeHHs,
CTPYKTYPHPOBAaHO TakuM o00pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUYECCKUMU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIBUIOCH MOCIEI0BATENBHO U MOCTYNATENIBHO, C
COOJI0/IEHNEM TIPUHIINITA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJHUCH B
OOIIyI0 CHCTEeMY T€OMETPUYECKUX TMPECTABICHUN OOYYAIOMIMXCS, PACHIUPSAS H
yrayOnsis e€, 00pas3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun otBoaUTCs 2 yaca B Henelsro B 10 kitacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a nBa roja ooOydenus - 102 yueOHbIX "aca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATUA  CTEpeOMETpuUU. Touka, mpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTUYEeCKOM MOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIEICTBUA U3 HUX.

B3anMHOE pacnonokeHue MpsSMBIX B IPOCTPAHCTBE: IEpECEKarolIuecs,
napajuielbHble M CKpelIMBarolmuecss mnpsiMbie. llapamienbHOCTh TPSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAapaAJJICNIbHbIE TMPSIMbIE B IMPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMM CTOPOHAMH; Yrojd MEXAy MPSAMbIMU B MOPOCTPAHCTBE.
[TapamienbHOCTh IIIOCKOCTEN : TapaJlIeNIbHbIE MIJIOCKOCTH; CBOMCTBA MAPAIIIIENbHBIX
miockocTeit. [Ipocrelinue mpocTpaHCTBEHHBIE (DUTYpPHI HA TIJIOCKOCTH: TETPAdIp,
KyO, mapaiefnenunes; IOCTPOCHHE CEUCHHU.

[TeprieHAUKYISIPHOCTH MPSIMOM U TUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
POCTPAHCTBE, NpPSIMbIC MapajluieibHbIlE W TEPHEHAUKYIIPHbIE K IUIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH TMPSMOA U IUIOCKOCTH, TEOopeMa O MpsMOu
NEPNEHIUKYISPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXAY NPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroJ, JIMHEHHBI yYroil JBYIPaHHOTO  yIJa.
[lepneHauKyIIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM JTO TIOCKOCTH, MPOEKIUs (PUTYpPHI Ha TUIOCKOCTb. [lepreHuKyIsIpHOCTD
IJIOCKOCTEU: MPU3HAK MEPIEHINKYIIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHIUKYISAPaX.

MHoOrorpaHHuKu

[lonsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKIIbIE
Y HEBBINYKJIblE MHOTOTPAHHUKHU; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
MpU3Ma; TPaHU W OCHOBAHUS MPU3MBI, MpsiMas W HAKJIOHHAS MPHU3MBbI; OOKOBas U
MIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienunes; U ero cpouctea. Ilupamumpa: N-yrosibHas nupamMuaa, TpaHud U
OCHOBaHHE MUPAMUJIbI; OOKOBAs U MOJIHAS MIOBEPXHOCTh MUPAMHU/IBI; TTPABWIIBHAS U
yced€HHasg nOupamMuga. OJEeMEHThl Mpu3Mbl U nupamuabl. IIpaBuibHbIe
MHOTOI'PaHHUKHU: MOHSTHE NMPAaBWIBHOIO MHOIOTPAHHUKA; MPAaBUJIbHAS NPU3Ma U
MpaBWIbHAS MHUPAMUJA; IPABWIbHAs TPEYroJibHAsg NHUpPaMuJa W IPABUIbHBIN
TeTpadap; KyO0. I[lpencraBmeHve o TmNpPaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaexa’ap u ukocasap. CeueHus npu3Mbl U TUPAMUJIBI.



CumMmeTpuss B IPOCTPAHCTBE: CHUMMETPUSI OTHOCHUTEIBHO TOYKH, MPSAMOMH,
IJIOCKOCTU. DJIEMEHThl CHMMETPUHU B MUPAMUJIAX, apaJlJIeIeNUIE1ax, PaBUIbHBIX
MHOTOI'paHHHKaX.

Bbluncienne 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalIH, YIJIbL.

[Inomaas OOKOBOW MOBEPXHOCTU W TMOJHOM MOBEPXHOCTH MPSIMOU TMPHU3MBI,
II011a1b OCHOBAaHUM, TeopeMa 0 O0KOBOI MOBEPXHOCTH NpAMOM npu3msl. [lnomans

OOKOBOM IMOBEPXHOCTM M TMOBEPXHOCTH MPABWIBHOM MUPaMUIbI, TEOpeMa O
wionaaun yceu€Huoi nupamusl. [louarue o0 o6béme. O0BEM nupamMubl, IPU3MBIL.

[lono6ubie Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXKAY IJIOLAIIMU
OBEPXHOCTEH, 00BEMaMU MOTOOHBIX Tell.

11 KJIACC

TeJia BpalueHus

HunuHaapudeckast MTOBEPXHOCTD, obOpazyroriue ATUHIPUICCKON
MOBEPXHOCTH, OCh IUJIUHJIPUYECKONW TMOBEPXHOCTU. LluamHIp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias M OCh; IUIONIaJh OOKOBOM | TOJHOMU
MTOBEPXHOCTH.

Konnyeckas moBepXHOCTh, 00pa3yronie KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOI moBepXHOCTU. KOHyC: OCHOBaHUE U BepIlIMHA, 00pa3yrolas
¥ OCh; TUIOIIA/Ib OOKOBOM M MOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pasyromiue
U BBICOTA; OCHOBaHMS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIONIAJb MOBEPXHOCTH CQEpHI.
B3aumnoe pacmnonoxenue chepsl U MIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
II0IIA b CEPHI.

N3006paskeHne Ten BpallieHus Ha IIocKocTH. Pa3BépTka munuHapa u KoHyca.

KomOunaruu ten BpalieHus ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIH
okoJ1o cdepsl; chepa, BIMCaHHAS B MHOTOTPAaHHUK, WM TEJIO BPAICHUS.

[Tonsitre 060 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00béMe
MpSIMOYTOJILHOTO Mapajuienenuneqa M cieactBust u3 He€. OObEM LMIMHIPA,
konyca. O0béM mapa u miomaas chepsl.

[TongoOnple Tena B mpocTpancTBe. COOTHOMIEHHUS MEXKAY ILIOMIQIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenus munHApa (MapaJuieIbHO U MEPIEHANKYIISIPHO OCH), CEUCHUSI KOHYCca
(mapayeabHOe OCHOBAHUIO U IIPOXOSIIEE Yepe3 BEPIIMHY), CEUCHHUS 1Iapa.

BeKkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE
BekTop Ha minockocty U B mpocTpaHcTBe. C0XKEHUE U BBIYUTAHUE BEKTOPOB.

YMHOXKEHNE BEKTOpA Ha 4uCi0. Pa3noxkeHue BEKTOpa Mo TpEM HEKOMILJIAHAPHBIM
BektopaMm. I[IpaBuno mapautenenunena. Pemenue 3anad, CBSI3aHHBIX C



IIPUMEHEHUEM IIpaBUJl IEUCTBUM C BekropaMu. IlpsamoyronbHas cucrema
KoopauHaT B mpocTtpaHcTBe. KoopaunaTel BekTopa. IIpocrtenmme 3amauu B
KOOpJAMHATax. YTON Mexny BekTopaMh. CKalsIpHOE IPOU3BEACHUE BEKTOPOB.
Beluncnenne yrioB MexIy NPSMBIMU M IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBINM
METOJI IPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YyJbTAaThl OCBOCHHUS MPOTrpaMMbl Yy4yeOHOTO TIpeameTa
«MareMaTuka» XapaKTepU3yIOTCS:

I'pa:knanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMKM 00YYaIOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOIO WIEHAa POCCHUUCKOTO OOIIeCTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS DPA3TUUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHCKoro ooOmecTBa (BBIOOPHI, OMPOCH M TIp.), yMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C WX
GYyHKIMSIMU 1 Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKON MIEHTUYHOCTHU, YBAKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSIM POCCUHCKMX MAaTEMAaTHKOB M POCCUMCKON MaTEeMaTUYECKOU IITKOJIbI,
K HCMOJB30BAaHUIO ITUX JOCTIKCHHH B JIPYrUX HayKaxX, TEXHOJOTUsAX, chepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHUEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOTO  IOBEICHUS,
CBA3aHHOIO C NMPAKTUYECKUM ITPUMEHEHUEM JTOCTUKEHHUI HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHPY, BKJIIOYas 3CTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUH; BOCTIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aclleKTaM pa3JInYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTHIO yMEHHS TPUMEHATh MaTEMaTUYECKUe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMHUTaHKE, COATAHCUPOBAHHBIA PEKUM 3aHATUU U
OTJbIXa, peryisipHas GU3nYecKast aKTUBHOCTD ); (PU3MIECKOTO COBEPIIICHCTBOBAHUSA,
[P 3aHATUSAX CIIOPTHUBHO-03JOPOBUTEIBHOM €S TEIBHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
pazmuuyHbIM  chepaM  MPOPECCHOHATBHON  JCATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynyuieit mpodeccuu U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIaHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTUYeCKOMY OO0pa3oBaHUIO U
caM000Opa30BaHUI0 HA TPOTSKEHUU BCEH JKM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUICCKUX 3a]1a4 MAaTEMaTHUECKOW HAIPaBIECHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO AIKOJIOTHYCCKON KYJBTYphl, MOHMMAHHEM BIIHSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE TMPUPOTHON M COIMATLHOM
Cpenmbl, OCO3HAaHHWEM TJIOOAJBLHOTO XapakKTepa SKOJOTHYECKHX IPo0seMm;
OpHEHTaIlMeld Ha TPHUMEHEHUE MaTeMaTHYCeCKUX 3HAHUU I pElICHHs 3a7ad B
00J1aCTH OKPYIKAFOIIECH CPE/Ibl, INTAHUPOBAHUS MIOCTYIIKOB M OIICHKH UX BO3MOXKHBIX
MIOCJICJICTBUH JIISI OKPYKAFOIICH CPEIb.

IleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIICCTBEHHOW  MPAKTHKH, [MOHUMaHHEM
MaTEMaTUYCCKOM HAyKH Kak cdepbl YEIOBCUYCCKOW JCATCIBHOCTH, JTAloB eé
pPa3BUTHS M 3HAYUMOCTH JUJIS Pa3BUTHs IUBWJIW3AIMH, OBJIAJCHUEM SI3BIKOM
MaTEMaTUKA M MaTEeMaTHYECKON KYJIbTYpOH KaK CPEJACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh IMPOCKTHYIO W HCCIICIOBATEIBCKYIO JCATCIBHOCTD
WHIAWBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMU, YHUBEPCANbHBIMU PecyIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcarvbnvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYeccos obyyarowuxcsa (oceoenue
Memo008  NO3HAHUS — OKpyJycaowe2o  Mupa;  NpUMeHeHue  J102U4eCKUX,
uccie008amenbCKux onepayull, yMmeHull pabomams ¢ uHgopmayuetr).

ba3oBble Jloruyeckue JeHCTBUSA:

e BBIIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKH MAaTEMAaTUYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHUH MEXIY MOHATHUSAMU; (POPMYIHPOBATH
ONpeNeNieHUs]  MOHSTHH; yCTaHABIMBAaTh  CYIIECTBEHHBIM  MPU3HAK
KJIaccu(UKaIi, OCHOBAaHUS I OOOOIIEHUS W CPABHECHWS, KPUTCPUHU
POBOJIMMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYIUPOBaTH W  MNPeoOpPa3OBHIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE M OTpULIATENIbHbIC, E€JUHUYHBIE, YacTHbIE U OOIIHUE;
YCIIOBHBIE;



e BBUBISAITH  MAaT€MAaTHYECKHE  3aKOHOMEpPHOCTH,  B3aMMOCBSI3U U
npoTUBOpeurss B (akTax, AAHHBIX, HAONIONACHUAX U YTBEPKICHUSX;
npeajaraTb KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

e J€NaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JE€IYKTUBHBIX WU
VHJYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3AKIFOYEHHUN 110 aHAJIOTUY;

e TMPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
yTBEPXACHUN (IPSMBIE U OT MPOTHBHOIO), BHICTPAWBATH apryMEHTAIIHIO,
NPUBOANTh TPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBI,

e BBIOMpATH crmoco0d peuieHUs ydyeOHOHM 3anauu (CpaBHMBATh HECKOJIBKO
BapMAHTOB pelIeHHs, BbBIOMpaTh Haubosee MOAXOAAIIMN ¢ y4€ToMm
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBareJbcKue 1eHCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT MO3HAHMS;
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOLIME MNPOTUBOpEUne, Mnpodiemy,
yCTaHABIMBaTh HCKOMOE W  JaHHOe, (OpPMHpPOBaThH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

e IPOBOJUTH CaMOCTOSATEIbHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCIICJIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOoro
0o0BbEeKTa, SBJIEHUSA, IMPOLIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXITy
00BEKTaMHU, SIBIICHUSIMU, IIPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI 10 pe3ysbTaTaM
NPOBEAEHHOTO HAOJIIOJICHUS, UCCIIEOBAHMSI, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB M O00OIICHUI;

e IIPOTHO3UMPOBATH BO3MOXKHOE pa3BUTHE IpOLEcCa, a TAaKKE BBIIBUraTh
IPEIIOI0KEHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undopmanueii:

e BBIIBJIATH JeUIUTH HHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JJI OTBETA Ha
BOIIPOC U JIJISl PELICHUS 3a4a4u;

e BbHIOMpaTh HMHPOPMAIMIO U3  HCTOYHMKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, MPEJCTABIATh €€ B pa3IUYHbIX (opMax,
WITIOCTPUPOBATH TPapUUECKH;

e OIICHUBATH Ha/1EKHOCTD uHpOpMaIIUU o CaMOCTOSITEBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYHUKAmueHwvle  Oelicmsus,  00ecnedusarom

cpopmMupoeanHoCcms CoyuaIbHbIX HABLIKOE 00YUATOUWUXCS.

Oomenne:
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BOCHPUHHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUIMU
U LEJISIMU OOILEHHUSI; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NHMCBMEHHBIX TEKCTaX, JaBATh MOSCHEHUS IO XOAy PELICHUS
3a/1a4l, KOMMEHTHPOBATH IOJyYCHHBIN pE3yJIbTaT;

B X0JIe 00CYXJEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3a1aum, BBICKa3bIBaTh MJIEH, HALICJICHHbBIE HA MOUCK
pElIEHNs; COMOCTABIATH CBOM CYXKIEHUS C CYXICHUAMHU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYXUBAaTh pPa3IMYMe U CXOJCTBO MO3ULUI; B
KOppeKTHOU (hopme hopMynHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHUS;
OPEACTaBIATh  PE3YJbTaThl  pEIIEHHMs  3aJayd,  JKCIIEpUMEHTA,
UCCIIeIOBAHUS, POEKTA; CAMOCTOSITENIbHO BRIOUPATh (POPMAT BHICTYIUICHUS
¢ y4€TOM 3aja4 Mpe3eHTallud U 0COOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MIOHMMATh U UCITIOJIb30BATh MPEUMYIIICCTBA KOMaHIHOW N MHANBUIYaTbHON
paboThI MpHU pEHICHUU YYCOHBIX 3a/ad; NPHUHUMATh I€Jb COBMECTHOMU
NEATENBHOCTH, IIJJAHUPOBATh  OPraHW3alMI0 COBMECTHOW  paboOTHI,
pacmlpenensiaTh BHIbI paboOT, JOTOBapUBATHCSA, OOCYXKIATh MPOIECC U
pe3yabTat paboThl; 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B TPYNIOBLIX (hopMax paboThl (00CYXIeHHS, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJMHUPOBATH CBOM JICHCTBHS C APYTUMH YICHAMU KOMaH/IbI; OIICHUBATh
Ka4ecTBO CBOETO BKIaJga B OOMMHA MPOIYKT TIO KPUTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvuvie pecyisamusnsie oeiicmausi, obecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4ETOM MMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMH TIO3HABATEIBHOM pediekcMr Kak OCO3HaHUS
COBEpIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CITIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS TIPOIiecca U pe3yiabTaTa
pEeLIeHUsI MaTEMATUYECKON 3a]1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPY PEIIEHNH 3a/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEINBCTB,
JAHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
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e OLCHUBAaTh COOTBETCTBHE pE3yNbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKECHHSI WM HEJOCTHIKEHHUS PE3YyJIbTATOB JESTEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

OrniepupoBaTh MOHATUSIMU: TOUKA, MIPSIMasi, INIOCKOCTh.

[IpuMeHSTh, aKCHOMBI CTEPEOMETPUM W CJICICTBUS M3 HHUX TPHU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MMAPATIIETBHOCTh U IEPIIEHIUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE pacmoyiOKEHUE MPSMbIX M IUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JABYTPAHHBIM YyroJi, TPaHU JBYTPAHHOTO YTIJIa,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJ JABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIN
MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPAaHHHUKA, TPABWIIBHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (NUpaMuaa; MpU3Ma,
psIMOYTOJIBHBIN Mapasuienenumnes, Kyo).

KnaccudunmpoBate ~ MHOTOTpaHHUKH, BbIOMpas  OCHOBAaHMS  JUJIS
knaccupukanuy  (BBIMYKJIblE M HEBBIMYKJIblE MHOTOTPAaHHUKH, TPABUIIbHBIC
MHOTOTPaHHUKH; MPSAMbIC U HAKJIOHHBIE TTPU3MBI, TTapaJUICIICIIUIIC B ).

OnepupoBaTh MOHATUSMHU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBICHATH MPUHIIUITBI TOCTPOCHUS CEYEHUH, UCTIONB3YSI METOJT CIEOB.

Ctpoutrh ceueHUSI MHOTOTPAHHHUKOB METOJIOM  CIJIEJIOB,  BBIMOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHI
CBepxy, COOKY, CHH3Y.

Pemiath 3a1aun Ha HaXOXKJAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00pa3LaM Wiu
aNropuT™MaM, NPHUMEHSS HW3BECTHHIE AHAIUTHUYECKUE METOABbl NpPU PEUICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3aJlad Ha BBIUMCICHHE PACCTOSIHUU MEXKIY ABYMSI
TOYKaMH, OT TOYKH JO TMPSAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMUMHUCS PSIMBIMHU.

Pemiath 3a1aun Ha HAXOXKJAEHUE TEOMETPUUECKUX BEJIMUMH MO o0paslam Wiu
aNropuTMaM, MPUMEHSS M3BECTHbIC AHAJUTUYECKHE METOJbl MpPU PEIICHUN
CTAaHJApPTHBIX ~MATEMAaTHYECKUX 3ajlad Ha BBIUMUCICHHE YIJIOB  MEXKIY
CKPEILMBAIOUIMMHUCS  MOPSIMBIMU, MEXAY MNOpsIMOM U  IUIOCKOCTBIO, MEXKIY

IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.
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Boruncnsath 00bEMBI U TJIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
MpamMuaa) C IpUMEHEHUEM (POPMYJT; BBIYUCISATh COOTHOLIEHUS! MEXTY IJIOIIAIMU
MOBEPXHOCTEHN, 00BEMaMHU MOAOOHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATUSAMM: CHUMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IJI0CKOCTh CUMMETPHUU; HEHTP, OCh U MIOCKOCTh CHMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATh W MHTEPIPETUPOBATH HH(GOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexkax U
PUCYHKAX.

[TpumensTh reomeTpuyeckue (HakThl 715 pELICHUsI CTEPEOMETPUUECKHUX 3a]1ay,
IIPEAIIONArarolIuX HECKOJIBKO IIAr0B PELICHUs, €CJIM YCIOBHS IIPUMEHEHHUS 3aaHbl
B SIBHOU (opme.

[IpuMeHAT, mpocTEdIIMEe  MPOrpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTHE HpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTENM B NPUPOJE U
YKU3HU, PacIO3HABaTh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IMOJNy4YEHHbIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH PEAIbHBIE
CUTyallud W TPUMEHATh HW3YYEHHBIE IOHATHA B MPOLECCE MOUCKA PEMICHUs
MaTEeMaTU4YeCKH CHOPMYIUPOBAHHOM TPOOJIEMBbI, MOJEIUPOBAThH pealbHbIC
CUTyallUM Ha $fA3bIKE T'E€OMETPHUH, MCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, anmnapara aareOpsl; penaTh
[IPAKTUYECKUE 3a71a4l, CBSI3aHHbBIC C HAXOXKICHUEM I'€OMETPUYECKUX BEJIUYHH.

11 KIIACC

OnepupoBaTh MOHATUSAMH: [MJIWHIPUYECKAsh TMOBEPXHOCTh, OOpa3yronme
[IWIMHIPUIECKON MMOBEPXHOCTH; IUIUHAP; KOHHYECKas IOBEPXHOCTh, 00pasyroiue
KOHUYECKOI MOBEPXHOCTH, KOHYC; ChepruuecKasi MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI TTOJTYYSHUS TEJ BpAI[CHUS.

KnaccudummpoBats B3aiMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOU CEKTOP.

Beraucnsate  00BEMBI W TUIOMIANM  TOBEPXHOCTEH TN  BpalieHus,
T€OMETPUYECKUX TEJl C TPUMEHEHHEM (OPMYII.

OnepupoBaTh MOHITHSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPY M ONTUCAHHBIH
okoJo cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WIJIH TEJIO BPAICHUS.

BBIYuCISITh COOTHOMICHUS MEXAY TUIOMAASMU MMOBEPXHOCTEH W O00BEMaMu
MOAOOHBIX TEJl.
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N3o0paxate u3zyyaeMble (QUTYpbl OT PYKA M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILICHHUS.

N3Bnekarb, HHTEPHPETUPOBATH M MPEOOPa30BBIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B TPOCTPAHCTRBE.

BbINOJHATE JIEUCTBHUS CIOXKEHUS BEKTOPOB, BBIUUTAHUA BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKCJIO, OOBSICHSATh, KAKUMHU CBOMCTBAMHU OHH 00J1aal0T.

[IpuMeHATh TpaBUIIO NMapANIIEICIUIENA.

OnepupoBaTh MOHATUSIMU: JIEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, Yrojd MEXIy
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE TMPOU3BEICHUE, paCKIaJbIBaTh BEKTOpP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CUCTEME KOOPAUHAT.

[TpumensTh reomeTpruyeckue (HakThl 711 pELISHUsI CTEPEOMETPUUECKHX 3a]1ay,
IPEANOJIAralnX HECKOJIBKO IaroB PELICHHUS], €CJIH YCIOBUS IPUMEHEHUS 3aJaHbl
B SIBHOU (popMme.

Pemate mpocreiiiine reoMeTpUYECKUE 3aJayd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaum Ha [I0Ka3aTeNbCTBO MATEMAaTHYECKUX OTHOUIEHUH U
HaX0XJICHHE T€OMETPUUECKUX BEJIMYHMH 10 00pa3liaM WIHM aifTOpUTMaM, IPUMEHSS
U3BECTHBIE METOBI [IPU PEIICHUU CTAHJAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[IpumensAT, mpocTeMIMEe MOPOTPAMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IprBoAMTE HpHUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKW3HU, PACIO3HABATh MPOSBICHUE 3aKOHOB FT€OMETPUMU B UCKYCCTBE.

[IprMeHATh MOJNyYEHHBIE 3HAHWSA Ha IMPAKTHKE: aHAIM3UPOBATH PEAIbHBIE
CUTyallUM W I[PUMEHATh W3YyUYCHHBIE IOHATHS B NPOLECCE MOUCKA PEIICHUS
MaTeMaTu4ecKu Cc(OopMyIHpOBAaHHON TPOOJIEMBI, MOJEIUPOBATH pEaTbHBIC
CUTyallUM Ha $f3bIKE TE€OMETPHUM, HCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BaHUEM I'€OMETPUUYECKHUX MMOHIATUN U TEOpEM, anmnapara aireOpsl; pelarhb
MMPAKTUUYECKUE 3a]1a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUYECKUX BEJIIMYKH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoJbHbie
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
1 BBenenue B crepeomMeTpuio 10
2 [IpsiMBbI€ M TIIIOCKOCTH B HpOCTpaHCTBe.V 12 1 POIII
[TapanienbHOCTb NPSMBIX U TUIOCKOCTEH
3 HepneH)ImiynﬂpHOCTb MPSIMBIX 12 POII
IJI0CKOCTEH
4 YTrubl MeXIy IPSIMBIMH U IUIOCKOCTSMH 10 1 POII
5 MHororpaHHuKH 11 1 PO
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 PO
7 [ToBTOpEHME: CeUeHMsI, PACCTOSTHUS U YTJIbI 4 1
OBHIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5
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11 KVIACC

KosmnuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
1 Tena Bpamenus 12 POIII
O0BEMBI TEN 5 1 PO
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 POIII
4 [ToBTOpEHwUeE, 0606meH1/ie, 7 1 POIII
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* Maremaruka: anre6pa 1 Hayajia MaTeMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u

apyrue, AknuonepHoe oomectBo «M3narensctBo «IIpocBenienue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

POIII

28
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