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[IporpamMmy paspabotan yuuteins Bbiciiel kareropuu H.A. Xanumos.

[Iporpamma pazpaborana denepanbHOTO TOCYIapCTBEHHOTO 00pa30BATENBHOTO CTaHAAPTa
cpeaHero oOmero oOpa3oBaHUs, YTBEPXIEHHOIO NpUKa3oM MHHHCTEpCTBa 00pa3oBaHHs U
Hayku Poccuiickoit ®enepauuu ot 17.05.2012Nel43 (¢ M3MEHEHUSIMH) U COOTBETCTBYET
®denepanbpHOil pabouel mporpamme cpeaHero obmiero obOpazoBanus «I'eomerpusi» mius 10-11
KJIACCOB.

c. AknumoBka, 2023




INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yaeOHoro kypca «I'eomerpus» 0a30BOr0 YpOBHS JJIsi 00Yy4arONTUXCS
11 xmaccoB pazpaboraHa Ha ocHOBe DeepajbHOr0 TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeAHero ooduiero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH,
MPEIBSIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIMA POCCHICKOTO OOpa3OBaHMS.
Peanu3zauuss  mporpamMMbl  0OecHeuMBaeT — OBJIAJCHHE  KIIOYEBHIMH  KOMIIETEHIHSIMH,
COCTABJIIIOIIUMHI OCHOBY [UIS CaMOpAa3BUTHs M HENPEPHIBHOTO 00pa3oBaHMs, IIEIOCTHOCTh
OOMIEKYJIBTYPHOTO, IMYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHS JTMYHOCTH OOYJaOITHXCSI.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4yeOHOro Kypca T'€OMETPUH Ha YPOBHE CpEIHEro o0Iero ooOpa3oBaHUs
00ycJI0BJI€Ha NPAKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX M IPEIMETHBIX pE3yIbTaTOB
o0y4eHHs T€OMETPUH B HaNpaBIEHUHU JIMYHOCTHOTO PAa3BUTHUS OOydaromuxcs, (GOpMHUPOBAHUSL
(YHKIMOHATIHHONM MaTeMaTHYECKOW TPAMOTHOCTH, W3YUEHHS JPYTUX Y4EeOHBIX TUCIMILIHH.
Pazputne y oOydaromuxcsi NpaBUIBHBIX NPEACTABICHUH O CYIIHOCTH U IPOUCXOXKICHUU
reOMEeTPUYECKUX aOCTpaKLMii, COOTHOLIEHUN PEATbHOTO U UIEATIBHOI0, XapaKTepe OTPaKeHUs
MaTEeMaTU4ECKOM HAYKOH SIBJICHUN W IPOLIECCOB PEaIbHOTO MHUPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTH4YEeCKOro MOJEIHMPOBAHUS B HAyYyHOM I[I03HAHMM U B IPAKTUKE
CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOI'O MHPOBO33PECHUS Yy4allMXCA, a TaKKe KadecTB
MBIIIIEHHS], HEOOXOIUMBIX IS aaNTalliid B COBPEMEHHOM OOIIECTBE.

I'eometpust sBisieTcst OoAHMM K3 0a30BBIX IPEIMETOB Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, TaK KaK O0ECIeYMBAET BO3MOXKHOCTh M3YYEHHsS KaK JUCIUIUIMH €CTECTBEHHO-
Hay4HOU HaIlPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIICHHE, (HOpPMUPYEMOE NpPU HM3YYEHHU OOYYAIOUMMMCSA MOHATHHHBIX
OCHOB T€OMETPUM M IOCTPOCHHM LIETIOYKH JIOTUYECKUX YTBEP)KIECHUN B XOJE€ pELIEHUS
reOMETPUYECKUX 3a/lad, YMEHHUE BBIJBUTAaTh U OINPOBEpPraTb TUIIOTE3bl HENOCPEACTBEHHO
HCIIOJIB3YIOTCS TPU PEUIEHMM 3a7ad €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTH U3 Kypca
(bu3nKu.

YMeHue OpUEeHTHPOBAaThCS B IPOCTPAHCTBE MIPAET CYIIECTBEHHYI pOJb BO BCEX
o0nacTax JesITeIbHOCTH dYenoBeka. OpueHTalus 4YeloBeKa BO BPEMEHHU M IMPOCTPAHCTBE —
HEOOXOUMOE YCIIOBHE €r0 COLMAJIBHOTO OBITHSA, (hopMa OTpaKeHUS OKPYKAIOIIETO MHDA,
yCIOBHE  YCHEIIHOIO TIO3HAaHUS M aKTHUBHOTO  IpeoOpa3oBaHMsA  JAEUCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEIMHACT pa3Hble BUABI YIeOHOU U TPYI0BOM
NESTEIbHOCTH, SBISETCS OJHUM M3 NMPO(ECCHOHAIBHO BAXKHBIX KAuecCTB, MOITOMY aKTyajbHa
3ajada (OPMHUPOBAHUS y OOYYaIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3HOBUIHOCTU
00pa3HOT0 MBIIUJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IIOJATOTOBKE K IPAaKTHYECKOMN
JEeSITEIbHOCTH 110 MHOTUM HaIlPaBICHUSM.

Lens ocBoeHHs mporpaMMbl yueOHOTO Kypca «l'eomeTpus» Ha 6a30BOM YpOBHE 00y4eHUS
— 001meo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE DPa3BUTHE OOYUYAIOIIUXCS Yepe3 00ecCTeUeHHE
BO3MOXHOCTH HPUOOPETEHUS] U HCIIOJIb30BAHUS CUCTEMATHYECKUX I€OMETPUYECKUX 3HAHUM U
NecTBUH, crienM(UIHBIX TEOMETPHH, BO3MOKHOCTH YCIICHITHOTO TPOIOJDKEHUsT 00pa30BaHus 110
CHEIHAILHOCTSIM, HE CB3aHHBIM C NMPUKJIAIHBIM UCIIOJIb30BAHUEM F€OMETPHH.



[IporpaMmma mo reomeTpuu Ha 0a30BOM YpOBHE IMpelHa3Hau€Ha IS OO0YyYarouXxcs
cpenHei/'I HIIKOJIbI, HE HCIIBITBIBABIHINX 3HAYUTCIIbHBIX 3any[[HCHI/II71 Ha YPOBHC OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypPOBHE JOJKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHMs, CBA3aHHBIE CO CIEIU(PUKON Te€OMETPUM U HEOOXOIUMBbIE IS
JKM3HU B COBPCMCHHOM O6HIGCTB€. KpOMe 9TOro, OHM UMCIOT BO3BMOXKXHOCTb U3YUUTh rCOMCETPHUIO
Oosee riryOOKO, €Cli B JalbHEWUIIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPHUUECKUX 3HAHUSIX B
npoecCHOHATLHON 1EATEIbHOCTH.

JIOCTIDKEHHE TIeTTH OCBOSHUS MTPOrpaMMbl 00€CTICUNBACTCS PEIICHHEM COOTBETCTBYIOIIMX
3aaa4. [IppopureTHbIMU 3a1a9aMu OCBOeHUS Kypcea «['eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBJISIOTCS:

e (QopmupoBaHHE TPEICTABICHHUS O TEOMETPUM KaK 4YacTU MHUPOBOH KyIbTypbl H

0CO3HAHME €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;
e (QopmupoBaHUE TMPEICTABICHUS O MHOIOTPaHHMKaX U Tejax BpallleHUus Kak o
BaXXKHEUINNX MaTEeMaTHYECKUX MOJCIIAX, MO3BOJIAIOIINX ONNMChIBATL U U3Yy4YaTh PA3HBIC
SIBIICHHS OKPY’KAIOIIETO MUPA;

e (QopmupoBaHHE YMEHHS DPACIIO3HABATh HA UYEPTEKaX, MOJCISIX M B PEATbHOM MHUPE
MHOT'OTpaHHUKHU U TCJIa BpalllCHUA,

® OBJAJICHHE METOJaMM peUIeHHs] 3aJad Ha T[OCTPOSHUS Ha H300paKeHUSIX
MIPOCTPAHCTBEHHBIX QUTYD;

e (QopmupoBaHHE YMEHHUS ONEPHUPOBATH OCHOBHBIMU MOHATHUSMH O MHOTOTPAaHHUKAX M
TEJIaX BpallCHUA 1 UX OCHOBHBIMH CBOI\/IICTBaMI/I;

® OBJQJICHHE AITOPUTMAMHU PEIICHHsS OCHOBHBIX THUIIOB 3a7ad; (HOPMHUPOBAHHE YMEHHUS
MMPOBOAUTH HECJIOXKHBIC JOKa3aTCJIbHBIC PacCCyXKICHHUA B Xoae peIcHusd
CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTHUYECKUM COACPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKUX CHOCOOHOCTEHl  oOydaromuxcs,
MO3HABATEIBHON aKTUBHOCTH, UCCIIEOBATEIILCKUX YMEHHUH, KPUTHYHOCTH MBIILICHUS;

e (¢opmupoBanne (YHKIIMOHATHLHON TPaAaMOTHOCTH, PEJIECBAHTHOW T€OMETPHH: YMEHHE
pacro3HaBaTh [IPOSBICHUS T€OMETPUUYECKUX MOHATHIA, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYyallUsX W IPU H3YYEHUHM APYTUX Y4YEOHBIX MPEIMETOB,
MPOSIBJICHUS] 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QopMynHpoBaTh HX Ha SI3bIKE
FeOMETPUH M  CO3/1aBaTh T'€OMETPHUUECKHE MOJENM, NPUMEHSITh OCBOCHHBIN
FGOMeTpI/I‘IGCKI/Iﬁ afnrmnapar [ajl pCHICHUA  MMPAKTHKO-OPUCHTUPOBAHHBIX  3a4a4,
WHTEPIIPETHPOBATH U OIICHUBATH MOJIYYCHHBIE PE3YIIbTATHI.

OTnuunTensHOW 0COOEHHOCTBIO MPOTPAMMBI SIBISIETCS BKIIOUEHHE B KYPC CTEPEOMETPHH
B Hayalle €ro u3y4eHus 3aJay, pelIaeMblX Ha YPOBHE HHTYUTUBHOIO TO3HAHUSA, U
orpese€HHBIM 00pa30M OpraHu3oBaHHAs pabdoTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO
JIOTUYCCKOro " MPOCTPAHCTBCHHOI'O MbINUJICHHUA, CTUMYIHUPYCT MNPOTCKAHUC HWHTYWTUBHBIX
MIPOLIECCOB, MOTUBUPYET K JlajbHEHIIEMy U3yYEHHIO TIpeIMeTa.

[lpennourenue oOTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METOAY OOyuYeHHus, TO ecTb
TCOPCTUUCCKHUEC 3HAHUA HMCIOT B CBOEH OCHOBE YYBCTBCHHOCTDH HpeﬂMeTHO-HpaKTHHGCKOﬁ
NesTeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MpPEJICTaBICHUM y ydamuxcsi B Kypce
CTEpEOMETPUH MIPOBOJIUTCS 3a CUET PEIeHUs 33/1a4 Ha CO3JaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha ONEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOIUTCA C



OTIOPO¥ Ha HATJISAHOCTh, @ ONIEPUPOBAHUE 00PA30M — B YCIOBUSAX OTBJICUEHUS OT HATJIATHOCTH,
MBICJICHHOT'O U3BMCHCHHA €T0 UCXOAHOTO COACPIKAHUA.

OcHoBHBIE copepxkaTeiabHble JuHHM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MuororpanHuKn», «lIpsiMble U TIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «BeKTopsl u
KOOPJUHATHI B IPOCTPAHCTBE». DOpMHUpPOBAHUE JIOTHYECKUX YMEHHUH pacIpeiesieTcsl He TOJIBKO
M0 CcoJepKaTeIbHBbIM JIMHUSM, HO W 1O rojJaM OOy4eHHs] Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHUsl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJabTaTaM OCBOCHHS
paboueii mporpaMMBbl, pacTipeAeIEHHBIM IO ToAaM O0yUeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oMm,
LITO6I:I OBJIaACHUC TCOMCTPUUCCKUMU IIOHATUAMHA n HaBbIKaMU OCYHICCTBJIAIIOCH
MOCTIEIOBATENIbHO M TIOCTYNATENbHO, C COONIONEHUEM TNPUHIIMIA TMPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKJIIOYAIUCH B OOIIYI0 CUCTEMY Fr€éOMETPUIECKUX MPEACTABICHUI 00yJarommxcs,
pacumpsisi 1 yriyomsist e€, 00pa3ys IpOYHbIE MHOXXCCTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpum oTBOAMUTCS 2 yaca B Henenmto B 11 kiacce, Bcero 3a JBa roj
o0yuyeHus - 68 yueOHbIX yaca.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs IMPOrpamMMbl y4eOHOro mnpeamera «MaTemaTHKa»
XapaKTepU3YIOTCS:

I'pa:kianckoe BocIUTaHHe:

C(OPMHUPOBAHHOCTBIO TPAXJAHCKOM MO3UIMU OOydaroumlerocs Kak AakTHBHOIO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOro OOIIecTBa, MPEACTABICHHEM O MAaTEeMaTHUYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHMH, NpPOLENYp TIpakJaHCKOro oOIiecTsa
(BBIOOpPBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJEHCTBOBATh C COLMAIBHBIMU HMHCTUTYTaMU B
COOTBETCTBHUH C X (YHKIUSIMHU M HA3HAUCHUEM.

ITaTpuoTnyeckoe BocUTAHNE:

c(OPMHPOBAHHOCTHIO POCCUIMCKOM I'pa)TaHCKOW MIEHTHYHOCTH, YBAKEHHS K MPOILJIOMY
W HACTOSIIIEMY POCCHHCKON MaTeMaTWK{, IIEHHOCTHBIM OTHOIIEHHEM K JOCTIIKECHHSIM
POCCUICKMX MaTeMaTHKOB M POCCHMCKON MaTeMaTH4eCKOH HIKOJbI, K HCIOJb30BAaHUIO 3THX
JOCTH)KEHUH B APYTrUX HayKax, TEXHOJOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHUS:

OCO3HaHMEM JYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoaa; c(hopMHUPOBAHHOCTHIO
HpPaBCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTYDKEHUM HayKM M JEeSTEeIbHOCThIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTONYHMBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHNE:

JCTETUYECKMM  OTHOLIEHHMEM K  MHpPY, BKIIOYas ICTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peILICeHUH, pacCyXJIeHHUH; BOCIHPUUMYHMBOCTHIO K
MaTeMaTHYECKUM acleKTaM Pa3JIMYHBIX BUJOB HUCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHUS NPUMEHSITh MaTeMaTH4YeCKHe 3HAaHUS B HWHTEpEcax
3I0pOBOr0 M 0e30macHOro obpasa *H3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pOBBIO
(3mo0poBo€ MUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U OTIbIXa, PeryisipHas (Qu3nueckas
AKTUBHOCTB); (PU3UYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATHUSIX CIOPTUBHO-0370POBUTEIILHON
JESTEIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IICHHOCTU TPYIOJIIOOHUS; MHTEPECOM K Pa3IMYHBIM
chepaM NnpodhecCHOHAIBHON J1€ATENIbHOCTH, CBSI3aHHBIM C MAaTE€MaTHKON U €€ NMPHIOKEHUSIMH,
YMEHHUEM COBEpILATh OCO3HAHHBIM BBIOOp OyayIiel npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa3OBaHHIO H
caM0o0Opa30BaHUI0 Ha MPOTSIKEHUU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
peIIeHNH MPAKTUYECKHX 33124 MaTEMAaTHIECKON HAIIPABICHHOCTH.

JIKOJI0THYeCKoe BOCITUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYyJIbTYphl, MOHHMAHUEM BIMSIHUS COLHUAIBHO-
HSKOHOMHYECKUX MPOIECCOB HA COCTOSHHE NPUPOAHON W COIMAIBHON Cpeabl, OCO3HAHHEM
r100aibHOTO  XapakTepa  3KOJIOIMYECKMX  IpoOjeM; OpHeHTalued Ha  IpUMEHEHHe
MaTeMaTU4YeCKUX 3HAHWW Ul pellleHHs 3a/1ad B 00JIACTH OKPYXKAIOLIEH Cpe/bl, IIaHUPOBAHUS
MIOCTYITKOB M OIICHKH UX BO3MOXHBIX MOCIIEICTBUI TSI OKPYKAIOMIEH CPEeIbl.

LleHHOCTH HAYYHOI'O MO3HAHUS:



c(OpPMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOIIECTBEHHOM MPAKTHUKH, TOHHUMaHUEM MaTeMaTHYeCKOl HayKu Kak cepbl
YeJIOBEYECKOU JEATEIBHOCTH, ITANlOB €€ Pa3BUTUSA M 3HAYMMOCTH JJI Pa3BUTHUS LIMBUIM3ALUMY;
OBJIAJICHUEM SI3bIKOM MaTE€MaTHUKH M MaTeMaTHUYeCKON KyJIbTYypoW KaK CpEJCTBOM IMO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBISTH MPOEKTHYID M HCCIIEOBATEIbCKYIO JI€ATEIbHOCTh
WHANBUIYAIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOEHUS POrpaMMbl yueOHOTo npeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJAJCHUEM  YHUBEPCAIBHBIMH  HO3HABAMENbHbLIMU  OeliCEUsIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCAbHbIMU — Pe2yaAMUEHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmule oeticmsus, obecneyusaiom Gopmuposarue 6a306bix
KOCHUMUBHBIX NPOYEcco8 00y4arowmuxcs (oceoeHue memooos NO3HAHUSL OKPYHCAIOWe20 MUupad;
npuUMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble JlornyecKue 1eMcTBUA:

® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
MOHSITHI, OTHOIIEHUN MEXAY MOHATUAMH, (HOPMYIHPOBATH OMPEICICHUS MOHSITUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIaCCU(PUKAIIMN, OCHOBAHUS JIJIsi 0000IICHUS
U CpaBHEHHUS, KPUTEPUHU TIPOBOIUMOTO aHANN3a;

® BOCIPHHHMATH, ()OPMYIIMPOBATh W MPEOOPA3OBHIBATL CYXKJICHUS: YTBEPIUTCIIBHBIC H
OTpUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIC,

®  BBIABIISATH MATEMATHYCCKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHUSIX W YTBEPKACHUAX; Mpeajaratb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMIA;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX M UHAYKTUBHBIX
YMO3aKIIIOYCHUH, YMO3aKIIOUSHUH 110 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMATHUECKHUX YTBEPKACHUN (IIPsIMbIE
U OT TMPOTUBHOTO), BBICTPAMBATH APTYMEHTAIWIO, TPUBOJHUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBI;

e BBIOMpATH CHOCOO pelneHus y4eOHOUW 3amaud (CpaBHHUBAaTh HECKOJBKO BapHAaHTOB
peleHus, BeIOUpaTh Hanbosee MOAXOASIIUN C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBareibcKue qeicTBUS:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIEAOBATENbCKUH  MHCTPYMEHT  TO3HAHWS,
dbopMyIUpOBaTh BOMPOCH], (UKCUPYIOIIHUE MPOTUBOPEUHE, MPOOJIeMy, YCTaHABINBATh
HUCKOMO€ U JaHHoe, (OPMHUPOBATH THIIOTE3y, APTyMEHTUPOBATH CBOIO IO3UIIHIO,
MHEHHUE;

® TMPOBOJUTH CaAMOCTOSTEIBHO CIUIAHUPOBAHHBIA OSKCIEPUMEHT, HCCIEe0OBAaHUE IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OOBeKTa, SBICHUS, MpoIecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy 00ObEKTaMH, SBICHUSIMHU, POIIECCAMU;

® CcaMOCTOSTEeNhbHO (OpMyIHpOBaTh OOOOIICHWST H  BBIBOJIBI IO  pe3yiabTaTam
MPOBEIEHHOTO HAOIOCHMSI, UCCIICIOBAHNS, OIICHUBATh JOCTOBEPHOCTh TOTYYCHHBIX
pE3yabTaTOB, BEIBOJIOB U 00OOIICHHIA;



® [IPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPEIIOI0KECHUS
0 €r0 Pa3BUTUHU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmueii:

® BBUIBIATH AePUUUTH MHPOPMALIMK, TaHHBIX, HEOOXOAUMBIX JJIsI OTBETa HA BONPOC U
JUTS pEeLICHHs 3a71auu;

e BpIOMpaTh MHMOPMAIMIO W3 HCTOYHHUKOB PpA3IUYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHUCTEMAaTH3UPOBATh W HWHTEPIPETHUPOBATH WH(POPMAIMIO PA3TUYHBIX BHJIOB U (OpM
IIPEJCTABICHUS;

® CTPYKTYpHPOBaTh HMH(POPMALMIO, TPEACTABIATH €€ B pa3iuyHbiX  (opmax,
WITIOCTPUPOBATh I'paUueCcKH;

® OIICHUWBATh HAJAE&KHOCTh HMHPOPMALUU IO CAMOCTOSTENHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvhvie KOMMyHUKamug@nwle Oelicmeus, 00ecneuusarm coopmuposaHnocns

COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

Oo0menmne:

e BOCIPUHHUMATH U (OPMYIHPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSMHU H IEISIMHU
oOlIeHUsA; ACHO, TOYHO, I'PaMOTHO BBIpPaXaThb CBOK TOYKY 3pEHHs B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PEUICHUs 3a/1a4, KOMMEHTHPOBATh
MOJTyYEHHBIA PE3yJIbTaT;

e B X0J¢ OOCYX/IEHHUS 33aJ]aBaTh BOIPOCHI MO CYILECTBY 00CYKIaeMOi TeMBbI, IPOOIIEMBI,
pemaeMoi  3aJauyd, BbICKa3blBaTh MJEH, HAlEJICHHbIE HAa IIOUCK pPELICHHUs;
COTMOCTaBJISATh CBOM CYXACHUS C CYXICHHAMH JAPYrMX YYaCTHUKOB JIMAJIOTa,
0oOHapy>KUBaTh Pa3IMUUe M CXOJICTBO MO3UIIHIA; B KOPPEKTHOH popme popmynmupoBath
pa3HoIJIacHsi, CBOM BO3PAKEHMS;

® [IPEICTABIATH PE3yJAbTATHI PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEOBAHNUS, POCKTA;
CaMOCTOATEJIBHO BBIOMpaTh (hOpMaT BBICTYIJIEHHA C y4€TOM 3ajad Ipe3eHTalUHu U
0COOEHHOCTEH ayTUTOpHUH.

CoTpyannuecTBo:

e [IOHMMaTh M MCIOJB30BaTh MPEUMYIIECTBA KOMAHJHOW M MHIMBUAYAJILHOW pabOTHI
Npyd pemIeHUuH Y4YeOHBIX 3a/Jad; MPHUHUMATh IIeJb COBMECTHOW JIEATEIBHOCTH,
IUIAHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboThl, pachpeaessTb BHIbl pPadoT,
JIOTOBApUBATHCSA, OOCYXKIATh IPOLECC M pe3yabTar paboThl; 0000IIaTh MHEHHS
HECKOIBKHX JIIOJICH;

® y4yacTBOBAaTh B IPYMIIOBBIX (opMax paboThl (00CYyKaeHUsA, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBI» W HHBIE); BBIIOJHATH CBOK YacTb PabOThl M KOOPAMHHUPOBATh CBOM
JIMCTBUS C IPYTHMH YWIEHaMHU KOMaH/Ibl; OLIEHUBATh KAUeCTBO CBOETO BKJIaJa B OOLIMIA
IPOAYKT IO KPUTEPHUSAM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvnvie pezynsamuensie Oeticmeus, obecneuugarom hopmuposanue CMolcio8biX

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanus:

®  COCTaBJIATH IUIAH, AJITOPUTM pEIlIeHUs 3a]lau, BBIOMPaTh CIOCO0 peLIeHUs C yUETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOIM HH(POPMAIIHH.

CaMOKOHTpOJIb:



e BIAJETh HAaBBIKAMM II03HABAaTEIbHONW pedieKcuu Kak OCO3HAHUS COBEpIIAEMbIX
JNEHCTBUH M MBICIUTENBHBIX MPOLECCOB, WX pPE3ylIbTaToB; BIaleTh CIIOCOOAMU
CaMOIIPOBEPKHU, CAMOKOHTpPOJIA IIPOLECcCa M Pe3ysibTaTa PELICHUs MaTeMaTHYeCKOU
3a/1a4y;

® [PEABUACTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTh IIPU PELICHHUH 3a]a4d, BHOCUTh
KOPPEKTHUBBI B JAESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, IaHHBIX, HAHJIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

® OIICHUBaThb COOTBETCTBHE pE3yJIbTaTa LEIM U YCIOBUSAM, OOBACHATb INPHUYUHBI
JOCTH)KEHUSI WJIM HEJOCTHKECHUS PE3ylIbTaTOB JIEATEIBHOCTH, HAXOJUTh OIIHOKY,
JIaBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATHI

OnepupoBatb NOHATHUSAMM: LWIMHIpUYECKas IIOBEPXHOCTb, o0pa3syrolue
LWIMHJIPUYECKON TOBEPXHOCTH; IMJIMH/P; KOHUYECKasi TOBEPXHOCTh, 00Pa3ykolue KOHNYECKON
MMOBEPXHOCTHU, KOHYC; chepruecKasi IOBEPXHOCTb.

Pacno3naBatse Tena BpaieHus (LWIMHAP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI MOTYYESHHUS TEJT BPALLICHHUSI.

KrnaccudunupoBats B3aMHOE pacrnoiioskeHue chepbl U MITOCKOCTH.

OnepupoBaTh MOHATUSAMU: LIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA;
IAapOBOM CJI0¥, OCHOBAHHUE IIAPOBOI0 CJIOSA, BHICOTA IIAPOBOTO CJIOA; MIAPOBOM CEKTOP.

Bbruncnsate 00BEMBI U TUIOIMIAAN TTOBEPXHOCTEH TeN BpaIleHUsl, TEOMETPUUECKUX TN C
MpUMEHEHHEM (DOPMYIL.

OnepupoBaTh MOHATHSMHU: MHOTOTPaHHHMK, BIHCAHHBIA B cdepy M OMHUCAHHBIM OKOJIO
cdepsl; chepa, BIcaHHAS B MHOTOTPAHHUK UJTH TEJIO BPAIICHHUS.

BBIUMCHIATE COOTHOWICHUS MEXIY IUIOMAASIMH MOBEPXHOCTEH M 00BEMaMHU IMOJT0OHBIX
TeN.

N300paxkaTh n3ydyaeMble (UTYpbl OT PYKH M C TPUMEHEHHUEM IPOCTBHIX YEePTEKHBIX
MHCTPYMEHTOB.

BbIMOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHUS TEJl BpaIICHUSI.

W3Bnekatp, HHTEPHPETUPOBATH U NMPEOOPa30BBIBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeacTaBIeHHYIO Ha YepTEKaxX U PUCYHKAX.

OnepupoBath NOHITHEM BEKTOP B IPOCTPAHCTBE.

BbIOTHATE 1€HCTBUS CIOXKEHHSI BEKTOPOB, BEIUNTAHUSI BEKTOPOB U YMHOXKEHHUSI BEKTOpa
Ha YUCII0, OOBSACHITh, KAKUMH CBOMCTBAMHU OHHU 00JIaJJatoT.

[IpuMmeHsTH IpaBUIIO NapajuleIenunea.

OnepupoBaTh MOHSATUSMU: JACKAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIY BEKTOpaMH, CKaJIIpHOE
MIPOU3BEICHUE BEKTOPOB, KOJNIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoautbh cymMMy BEKTOPOB M IPOU3BEIEHUE BEKTOpA Ha YKCIO, YTOJI MEXIY BEKTOpaMH,
CKaJIIpHOE IIPOU3BEEHUE, pacKiIaIbIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBatTh IVIOCKOCTh YpaBHEHHUEM B JIEKapTOBOM cucTeMe KOOpAHHAT.



[IpumensaTy reomerpuueckue (axkThl JUIsl pEIICHHsS CTEPEOMETPUYECKUX 3ajad,
MPEANOJIAraloIiX HECKOIBKO IAroB pEIIeHHs, €CIU YCIOBUS NMPUMEHEHHS 3aaHbl B SIBHOM
dopme.

Pemratn HpOCTeI;'IIHHe TFCOMETPHUUICCKHUE 3aJlaur Ha MIPUMCHCHUEC BEKTOPHO-KOOPANHATHOI'O
MeToja.

Pemrate 3aaunM Ha J0Ka3aTEIbCTBO MATEMATHUYCCKUX OTHOIICHUH M HAXOXKICHHE
TCOMETPUUCCKHUX BCIWYHH I10 o6pasuaM WK aJiTOpUTMaM, NPUMCHAA U3BCCTHBIC METOJbBI IMPU
pEeIIeHUH CTaHIAPTHBIX MATEMAaTHYECKUX 3a71a4.

[IpumeHATs mpocTellne NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI ITPU PEIICHHH CTEPEOMETPHUICCKHIX 3a1a4.

[lpuBoaNUTH TpPUMEpPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJAE € IKHU3HH,
pacro3HaBaTh MPOSABJICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[TpuMeHATh MOJNyYCHHBIC 3HAHHWS Ha MPAKTHUKE: aHAJIM3MPOBATh pPeajbHbIC CUTYallMd U
OPUMCHATH HN3YUCHHBIC IIOHATUA B mnmponecce IIOHUCKa peuicHus MareMaTn4cCKun
chOopMyITHPOBaHHON TMPOOIEMbI, MOJCIHUPOBATh pEalbHbIC CHTYyalldd Ha SI3bIKE T'€OMETPHH,
MCCIIEIOBATh MOCTPOCHHBIE MOJEIH C HMCIOJh30BAHHEM TI'€OMETPUYECKUX TOHITHI U TeopeM,
amrmapara anreOphbl; peniaTh NPakKTUYCCKHUE 3a/auu, CBSI3aHHbIC C HAXOXKICHUEM IeOMETPHUCCKUX
BCJIIMYHNH.

COJAEP)KAHUME YYEBHOI'O IIPEJIMETA

1. HosTopenue. Ilens: [loBrOpenue, 06001IeHE U CUCTEMATH3AIIMS 3HAHUM, YMEHUN 1
HaBBIKOB 3a Kypc reometpuu 10 knacca.

2. Huaunap. Konyc. Hlap. Tena BpamieHus: MWIHHIP, KOHYC, YCEUEHHBINH KOHYC, chepa
u map. Cedenus Ten BpamieHus. [nomaam moBepxHOCTEH MIIMHIPA U KOHYCA.
VYpasaenune chepsl. Bzanmuoe pacnonoxenue chepsl u miockoctu. KacatenbHas
I0CKOCTh K cdepe. [lnmomans chepsl. Chepa, BcanHass B MHOTOTpaHHHUK, cdepa,
OMMCaHHasl OKOJIO MHOTOI'PAHHUKA.

OcHogHas yenb — MO3HAKOMUTh YHaIUXCsl ¢ MPOCTEHIIIMMHU TEIaMU BPAIIeHUs U UX CBOIICTBaMH,
3aBEPIIUTh CUCTEMATUYECKOE U3yUEHUE TEJ BPALLECHU B IIPOLIECCE PEILICHM 3a1a4 Ha
BBIYMCIICHHE IUIOIIA/IEN UX TOBEPXHOCTEN.

3. O0bemsbl Tea. [loustue 00 00beme Tenra. OTHOIIEHNE 00BEMOB TTIOJO0HBIX TE.
®dopmyisl 00beMa Ky0da, mapajuiesienune1a, Ipu3Mbl, HHIuHApa. Dopmyel 00bemMa
nupaMuIbl 1 KoHyca. opmyssl o0beMa mmapa u ero 4acTeu.

OcnosHas yejslb — BBCCTU ITOHATHUC o0beMa Tesa U BBIBECTH (bOpMy.TIBI JJIs1 BBIYMCIICHHUA 00BEMOB
OCHOBHBIX MHOT'OI'PAHHUKOB U KPYTJIBIX TCJI, ©3YUCHHBIX B KYPCC CTCPCOMCTPHHU.

4. BekxTopsl B npocTpaHcTBe . [[oHsATHE BEKTOpa B IPOCTPAHCTBE. PaBEHCTBO BEKTOPOB.
CrnoxeHue ¥ BBIUUTaHHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha uuciio. KommianapHsie
BeKTOpbl. [IpaBuio napamienenunena. Pasnosxenue BekTopa o TpeM HEKOMITJIaHAPHBIM
BEKTOpaM.

OcnosHas yenb — 3aKPENUTh U3BECTHBIE yYaIllUMCsl U3 Kypca INIaHUMETPUU CBEIECHUS O
BEKTOpax M JIEHCTBUAX HAJl HUMH, BBECTHU IOHATHE KOMILJIAHAPHBIX BEKTOPOB B IPOCTPAHCTBE U
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pPaccMOTPETH BOMPOC O PA3JIOKEHUH JIFOOOT0 BEKTOPA MO TPEM JTAHHBIM HEKOMITJIAHAPHBIM

BCKTOpam.

5. Metoa koopauHaT B npocTpaHncTBe. [IpsiMoyroybHas cuctema KOOpAUHAT B
npoctpanctse. Koopannatel BekTopa. CBsi3b MEX1y KOOpAUHATAMU BEKTOPOB U
KoopauHaTtamu Touek. [IpocTeiimme 3agaun B KOOpAUHATAX. YTOJ MEXIY BEKTOPaMU.
CkanipHO€E NTPOU3BEIEHNE BEKTOPOB. BpIunCiIeHNE yriIoB MEX1y NPSIMbIMU U
IUIOCKOCTSIMU. YpasHenue niockocmu. JIBUKeHuUs: IeHTpaIbHasl, OceBasi, 3epKajbHas
CUMMETPUH, NTapaJLIEIbHBIN IIEPEHOC.

OcHnognas yenv — chopMUpPOBaTh YMEHHE YUALTUXCS IPUMEHITh BEKTOPHO-KOOPIUHATHBIN
METOJI K PEIICHHUIO 33/1a4 Ha BBIUMCIICHUE YTJIOB MEXAY IPSAMBIMU U IIJIOCKOCTSAMM U PACCTOSTHUI
MEXY IBYMSI TOUKaMHU, OT TOYKHU J0 MIOCKOCTH.

6. IloBTopenme kypca reomerpun 10-11kmaccoB. [loBropenue kypca reomerpuu 10-11
KJaccoB, moAroToska k I'BD, EI'D.

TEMATHYECKOE IINTAHUPOBAHUE

Ne HanmenoBanue Monyasb padoueii nporpamMmmbl | YueOHble | KoHTpoJibHBIE
pa3zena pa3ieJioB M TeM BOCIIUTAHUSA «YPOUHasi yacel padoThI
U TeM AeSAITETbHOCTB)»
1. «13 cenrs6psa — [enp
Humnap. Konye. pa — A
MIPOTPAMMHUCTA» 17 1
lap
2. «21 oxTs10ps — 185 ner co nHs
poxxnenus A Hobens
(yapenutens HOOeJIEBCKOM
TIPEMUN )»
«10 HOs0ps1 — BceMupHBlii 1eHb
HayKN»
O0beMbl TeJ YK 21 2

«11 HOAOPS — MexTyHapOAHbIH
JIEHb YHEPTOCOEPEIKESHUSD
«10 nexabpst — Jlens BpydeHus
HobeneBckoit mpemumn
«12 nexabps — [lenn
Konctutymuu PO
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«315 ner «Apudmeruke JI.O.
MarHsunKoro»»
«4 ssuBaps — 375 net co AHA
poxnaenus 1. Herotona»
«12 ssuBaps — 115 net co nua

Bexropei B posknenus U.B. Kypuatosay S
NPOCTPAHCTBE
«14 ¢pespans — Jlenp
KOMITBIOTEPIIIAKAY

«13 mapra — 130 net co aus

poxaenusa A.C. MakapeHKO»
MeTtoa KOOPAMHAT B «1 ampenst — Jlenb MaTeMaTukKa B 12
NMPOCTPAaHCTBE Poccuny»

25 anpenst — 115 net co qus

poxaenusa A.H. Konmoroposay
IToBTOpEHME Kypca 9 mas — Jlens [loGembr
reomerpuu 10-11 13
KJIACChI
HTroro: 68




