AHHOTANUA K padoyeil nporpamme yueoHoro npeamera «I'eomerpus. ba3oBblil ypoBeHb» 1151
o0yuarwmuxcs 10-11 kaaccon

YMK Marematuka. Mep3ask A.I'., [losoncknii B.b., Axup M.C.
2023-2024 y4eOHbIii rojg

Pabouas nporpamma yueOHoro kypca «I'eomerpus» 6a30Boro ypoBHs A oOydatormxcst 10 —
11 xmaccoB pa3paborana Ha ocHoBe DeepaabHOrO TOCYJAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
CpeaHero o0Iero oopazoBaHus, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBaHHM, MPEIbABISEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHMIO, U TPAIUIMA pOCCUHCKOTO oOpa3oBaHus. Peannsanus nmporpamMMel
o0ecreyrBaeT OBJIaICHUE KITIOUEBBIMU KOMITETCHIIUSMU, COCTABIISIOIIUMHI OCHOBY JUISI CAMOPA3BUTHS
U HETPEPHIBHOTO 00pa30BaHUsI, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS TMYHOCTH O0YYAIOLITHXCS.

HEJHN N3YYEHUSA YYEBHOI'O KYPCA

BakxaocTh yueOHOTO Kypca TEOMETPUHU Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus 00yCIOBICHA
MPAaKTUYECKON 3HAYMMOCTBIO METAIPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB 00yUeHHsI TEOMETPHHU B
HAmpaBlICHUU  JUYHOCTHOTO  pa3BUTHs  oOydaromuxcs, (GOpMUPOBaHUA  (YHKIHMOHATbHON
MaTeMaTHYeCKON IpaMOTHOCTH, U3yUeHHsI APYTruX Y4eOHBIX AUCUUIUIMH. PasButue y oOydarommxcs
MPAaBWIbHBIX MPEJICTaBICHUA O CYIIHOCTH M MPOUCXOXKACHUU TE€OMETPUYECKHX abCTpakiui,
COOTHOILICHUH PEAIBHOIO U UICAIBHOI0, XapaKTepe OTPaKECHUS MAaTEMATUYECKOW HAYKOU SIBICHUH U
MPOLIECCOB pEajbHOIO0 MHpa, MECT€ TI'E€OMETPHUM B CHUCTEME HayK W POJM MaTeMaTUYECKOTO
MOJICIMPOBAaHUsI B HAyYHOM MO3HAHMU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHHUS Y4YalllUXCs, a TakKXK€ KauyeCTB MBIIUICHUS, HEOOXONMMBIX IS ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus ABISETCS OAHUM U3 OA30BBIX MIPEIMETOB Ha YPOBHE CPEIHET0 00I1Iero 0Opa3oBaHus,
TaKk Kak o0ecrneyuBaeT BO3MOXHOCTb M3Y4YEHHsS KaK JUCHUIUIMH €CTECTBEHHO-HayYyHOMH
HaIIpaBJIEHHOCTH, TAK U TYMaHUTApHOM.

Jlornueckoe MbiuieHue, GopMUpPYEMOe NMPU H3yUYEHUU OOYUYaIOUIUMUCS MOHSATUHHBIX OCHOB
TrE€OMETPUM U MOCTPOCHUHU LENOYKU JIOTUYECKUX YTBEPXKIECHUN B XOJE PEIICHHUS I€OMETPUUECKHX
3aJ1a4, yMEHHUE BbIIBUTaTh U OMPOBEPraTh TMIIOTE3bl HEMIOCPEICTBEHHO UCTIONB3YIOTCS MPU PEIICHUN
3a]]a4 €CTeCTBEHHO-HAyYHOTO LIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO pOJIb BO BCEX O0JACTSIX
NesITeIbHOCTH 4esoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €r0 COLMAIBHOr0 OBITHS, (hopMa OTPaKEHUS OKPY)KAIOLIET0 MUpPA, YCIOBHE YCIEUIHOTO
MO3HAHUS M aKTUBHOTO MpeoOpazoBaHus AeHcTBUTEIbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUABI YUeOHOW W TPYNOBOW AEATENbHOCTH, SIBISIETCS OJHHM U3
npodeccnoHabHO Ba)KHBIX KAa4yeCTB, MOATOMY akTyajbHa 3aJada (popMHpOBaHUS y OOyYarolIuXxcs
MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBUAHOCTH OOpPA3HOTO MBIIUICHHUS — CYIIECTBEHHOTO
KOMITIOHEHTA B MOJATrOTOBKE K IPAKTUYECKOMN AESATEIBHOCTH 110 MHOTHM HAIPABIICHUSIM.

Llens ocBoeHUst mporpamMmbl yuebHoro Kypca «I'eomerpusi» Ha 0a30BOM ypoBHE OOy4YeHHS —
o0meoOpazoBaTelbHOe H  OOMIEKYJBTYpPHOE pa3BUTHE OOYydYaIOIIUXCSA Yepe3 olecreyeHue
BO3MOYKHOCTH NPHUOOPETEHUS] W HCIOJIB30BAHUS CHCTEMATUYECKUX TI'€OMETPUYECKUX 3HAHUM U
NeUCTBUH, CrelM(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIEITHOTO TPOJOJDKCHUS 00pa30BaHUs 110
CMELUATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BaHUEM T€OMETPHH.



[Tporpamma 1o reoMeTpun Ha 0a30BOM YpPOBHE INpenHa3HAYeHa Ui OO0YYaroIIuXCs CpeaHEeH
IIKOJIbI, HE UCTIBITHIBABIINX 3HAUNTENILHBIX 3aTPYyAHEHHI Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl.
Takum o06pa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE
YMCHUA, CBA3aHHBIC CO CHGHH(I)HKOﬁ réeomMeTpun u HeO6XOI[I/IMI:I€ IJid )KU3HU B COBPCMCHHOM
obmectBe. KpoMe 3TOTO, OHM MMEIOT BO3MOXKHOCTh M3yYHUTh T€OMETPHUIO Oojiee TIIyOOKO, €Clid B
JAIbHEUIIIEM BO3HHKHET HEOOXOIUMOCTh B TEOMETPUYECKUX 3HAHHMSIX B MPOQPECCHOHATHHON
JESITeTbHOCTH.

JlocTvKeHHe LeNd OCBOEHHs MPOrpaMMbl 00ECHEUMBACTCA PELICHHEM COOTBETCTBYHOIUX
3agad. IlpuoputeTHBIMU 3amauamMu OCBOeHHUs Kypca «I'eomeTpum» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sBJISIOTCS:

dbopMUpOBaHUE TMPEJICTAaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM KyJIbTYphl U OCO3HaHUE €&
B3alMOCBSI3U C OKPY’KaIOLUM MUPOM;

dbopMUpOBaHHE TPEJCTABICHUS O MHOTOTPaHHMKAX M TeJaX BpALEHUS Kak O BaKHEHIIuX
MaTEMaTHYECKUX MOJENSX, MO3BOJSAIOIIMX ONMCHIBATH M M3ydaThb PA3HbIC SIBICHUS OKPY’KAIOLIETO
MHUpA;

(dopMHpOBaHKE YMEHHS paclio3HaBaTh HAa YePTekKaxX, MOACIAX U B PEaIbHOM MUPE MHOTOTPAaHHUKH U
TeJa BpallleHMS;

OBJIa/ICHUE METOJJaMH PELICHHS 3a/1a4 Ha MOCTPOSHUs Ha M300paKEHUAX MPOCTPAHCTBEHHBIX (QUTYP;

(dbopMHpOBaHNE YMEHHUSI ONIEPUPOBATH OCHOBHBIMU MOHSITUSIMH O MHOTOI'paHHUKAX U TEJIaX BPaLICHUS
1 UX OCHOBHBIMH CBOWCTBaMU;

OBJIaJICHHE aJITOPUTMaMU PELICHUS OCHOBHBIX THUIIOB 3ajad; (OPMUPOBAHHE YMEHHUS IMPOBOAUTH
HECJIOXKHBIE J0Ka3aTeJIbHbIE PAcCYXXIEHUSA B XOJI€ PEUICHMs] CTEPEOMETPUYECKHUX 3ajad U 3ajad C
MIPAKTUYECKUM COJIEPKAHUEM;

pa3BUTHE MHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromMxcs, I03HaBaTEeIbHON
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHHUI, KDUTHYHOCTH MBIIIJICHNUS;

¢dopmupoBanre (PyHKIIMOHAIBHOW TPaMOTHOCTH, PENICBAaHTHOM TI'€OMETpPHUU: YMEHHE paclO3HABaTh
MPOSIBJICHUSI T€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX KU3HEHHBIX
CUTyallUX W TPU M3YYCHHU JPYTUX Y4YeOHBIX NPEIMETOB, TNPOSIBICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (hOPMYyIHPOBATh UX HA SI3BIKE TEOMETPHUH U CO3/1aBaTh F'€OMETPUUECKHE MOJIEIH,
IIPUMEHSTh OCBOCHHBIN T€OMETPUUECKHI anmapat JUlsl peLIeHHs] IPAaKTUKO-OPUEHTUPOBAHHBIX 3344,
MHTEPIPETUPOBATH U OLIEHUBATH ITOJTYYEHHBIE PE3YyJIbTATHI.

OTIUYUTENbHON OCOOCHHOCTBIO MPOTPAMMBI SIBIISIETCS BKJIIOYCHHE B KypC CTEPEOMETPUU B
Havaje ero W3y4YeHHs 3a/ay, peliaeMbIX Ha YPOBHE MHTYHTHUBHOTO TIO3HAHHS, W OINpPEICIEHHBIM
oOpa3oMm opraHuzoBaHHas paboTa HAJ HUMH, YTO CIHOCOOCTBYIOT Pa3BHUTHUIO JIOTUYECKOTO W
MIPOCTPAHCTBEHHOTO MBIIIICHHS, CTUMYJIUPYET MPOTEKaHNE HHTYUTUBHBIX MPOIIECCOB, MOTHBHPYET K
JabHEUIIEMY U3YYCHHIO MPEAMETA.

[Ipennourenue OTHAETCA  HAISIHO-KOHCTPYKTHBHOMY METOLy OOy4YeHHs, TO €CTh
TEOPETUYECKUE 3HAHUS HUMEIT B CBOCM OCHOBE YYBCTBEHHOCTb IPEIMETHO-NIPAKTUYECKON
NeSTEIbHOCTH. Pa3BUTHE NMPOCTPAHCTBEHHBIX NPEACTABICHUN y ydallUXCsi B Kypce CTEPEOMETPUU
IPOBOJIUTCS 3a CYET peIleHWs 3aJady Ha CO3JaHME IPOCTPAHCTBEHHBIX OOpa3oB M 3ajad Ha
ONEpPUPOBAHUE TPOCTPAHCTBEHHBIMH oOpa3zamu. Coznanue oOpas3a NPOBOAUTCS C OMOPOM Ha
HarJsIHOCTh, a ONEepUpOBaHME OOPa30M — B YCJIOBUSAX OTBJIEYEHHUS OT HAIISTHOCTH, MBICICHHOTO
U3MEHEHHUS €r0 UCXOAHOIO COAEP/KAHUS.

OcHoBHBIE cofiepxkaTenbHble TMHUM Kypca «['eomeTrpun» B 10—11 knaccax: «MHOrOrpaHHUKWY,
«IIpsimple W TIOCKOCTH B TMpocTpaHcTBe», «Tema BpameHus», «BekTopel M KOOpIMHATHI B
npoctpancTBe». @DOpMUPOBAHHME JIOTUYECKHMX YMEHUW  pacmpenensercs He TOJIbKO 10
coJiep KaTeNIbHBIM JIMHUSAM, HO U 110 roJjaM 00yuYeHHs Ha YPOBHE CPEIHEro 0011ero oopa3oBaHusl.



Coneprxanre 0O0pa3oBaHHUs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS paboyei
IpOTrpaMMbl, paclpeAeEHHBIM 1O rogaM OO0Yy4YeHHs, CTPYKTYpHUPOBaHO TakuM OOpa3oM, 4YTOOBI
OBJIQJICHUE TEOMETPUYCCKUMHU TOHATHSAMHA WM HABBIKAMU OCYIIECTBISUIOCH ITOCIEIOBATEIbHO H
MmoCTynaTejibHO, C CO6JHO,Z[€HI/ICM npuHIKIIa NPEEMCTBCHHOCTH, ‘-ITO6I:I HOBBIC 3HAHUA BKIIHOYAJINUCH B
0O0IIyI0 CUCTEMY T€OMETPHUECKHUX MPEACTABICHUN 00YUYaIOIMUXCs, PACIIUpPsIs U yIIyOssist e€, o0pasys
IMPOYHLIC MHOKCCTBCHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpuun otBoautcs 2 yaca B Henenmto B 10 kmacce u 1 yac B Henemo B 11
KJ1acce, BCero 3a JBa roga ooydenus - 102 yueOHBIX yaca.

Juis1 peanu3anuu NpoOrpaMMHOIO COAEPKAHUSA Kypca UCIOJIb3YIOTCS:

Maremaruka: anrebpa ¥ Hadajga MaTeMaTHYeCKOro aHaiu3a, reomerpus. ['eomerpus. 10-11

KJacchbl: 6a30BbIi U yriuyOnenHsid ypoBuu: yueOnuk/ JI.C. AranacsH, u n1p. Mocksa: IIpocBenienue,
2019

IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JlnuHOCTHBIE pE3yJbTaThl OCBOGHHUS MpPOTrpaMMbl y4deOHOro mnpenmera «MareMaTHKa
XapaKTEPU3YIOTC:

I'paxaanckoe Bocnnuranme:

c(OPMHPOBAHHOCTHIO IPAKAAHCKON MO3UITUHN 00YYAIOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIMCKOro OOIIecTBa, MPEACTaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBICHHUH, NMPOLEAYyp Tpa)IaHCKOro oOmiecTBa (BBIOOPHI, ONMPOCH U TIp.),
YMEHHEM B3aUMOJICHCTBOBATh C COLMAIbHBIMA MHCTHUTYTaMH B COOTBETCTBUHU C UX (PYHKUMIMH U
Ha3HAYEHUEM.

IIarproTHyeckoe BOCIMTaHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUHCKON TPaXKTAHCKON HICHTHUYHOCTH, YBOKEHHUS K MPOIUIOMY H
HACTOSIIEMY POCCUUCKOM MaTEMAaTHKH, IECHHOCTHBIM OTHOILIEHUEM K JOCTHUKEHUSIM POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKON MaTeMaTHYECKOU IKOJIbI, K UCIOJb30BAHUIO ATUX IOCTUKEHHUM B IPYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEU POCCHIICKOTO Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUS, STUYECKOTO MOBE/ICHHMS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHU HAYKU U

JeSTebHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYMBOTO OYIyIIEro.

JcTeTHYECKOE BOCIIUTAHUE:



3CTETUYECKUM OTHOIIEHHEM K MMpY, BKIIHOYas SCTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3ajlau, PEIICHUH, PACCYXIEHHUH; BOCIPUUMYHBOCTHIO K MAaTEeMAaTHYECKUM aCHEKTaM
pa3IUYHBIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

C(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSITh MaTEMaTHYECKUE 3HAHUS B MHTEPECax 3JI0POBOTO M
0e30macHOro 00pasa >KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHUE,
cOaJIaHCUPOBAHHBIN PEXKUM 3aHATUH U OTIIbIXA, peryJisipHas (pu3nueckas akTUBHOCTH); (PH3NUIEcKOro
COBCPUICHCTBOBAHUSA, TIPU 3aHATUAX CHOpTHBHO-O3I[OpOBHTCJIBHOﬁ ACATCIIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HaHHUEM IIEHHOCTH TPYAOIIO0HS; HHTEPECOM K pa3IiMuHBbIM chepam
HpO(I)eCCHOHaHBHOfI ACATCIIbHOCTH, CBA3aHHBIM C MaTeMaTUKON u eé MMPUIOXKCHUAMHU, YMCHHCM
COBEpIIAaTh OCO3HAHHBIN BBHIOOp Oyaymiel mpodecchy W peau30BbhIBaTh COOCTBEHHBIC KU3HCHHBIC
TUTaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTEMaTHYECKOMY 0Opa30BaHUIO U caMOOOpa30BaHUIO HA
MPOTSDKEHUH BCEH JKM3HHU; TOTOBHOCTHIO K aKTHMBHOMY YYacTHIO B PEIICHUH MPAKTHYECKUX 3a7ad
MaTeMaTHUECKOU HaIpaBJICHHOCTHU.

IKOJOrHYecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO ~ DKOJOTUYECKOW KYJIbTYphbl, TOHHUMAaHHEM BJIHMSHUSA COLUAIBHO-
SKOHOMHUYECKHUX TMPOIECCOB HAa COCTOSHUE NPUPOAHOM U COLUAIBHOM Cpeabl, OCO3HAHHUEM
JI00ATBHOTO XapaKTepa IKOJOTHYECKUX MPOoOJIeM; OpHUeHTAIlel Ha TPUMEHEHHUE MAaTeMaTHUeCKUX
3HAHUH JUI peleHns 3aa4d B 00JIACTH OKPY KAIOILIEH Cpe/ibl, INTAHUPOBAHUS TOCTYTIKOB M OLEHKH UX
BO3MOXHBIX MOCJIEACTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

HeHHOCTI/I HAYYHOI'O MO3HAHMUA:

C(POPMHUPOBAHHOCTBIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HAyKH M OOIIECTBEHHOH NMPAaKTUKH, TOHMMAaHHUEM MaTEMaTHYeCKONH HayKH Kak c(epbl YeI0BEUECKO
JESATEIBHOCTH, ITAOB €€ Pa3BUTHUA U 3HAYMMOCTH JJISl Pa3BUTHS LIMBUWIN3ALMH; OBJIAJICHUEM S3BIKOM
MaTeMaTUKd W MAaTEeMaTU4eCKOW KYJIbTypOH KaK CpEACTBOM II03HAHUS MHpPA; TI'OTOBHOCTBIO
OCYIIECTBIIAT IIPOEKTHYIO M HCCIIEN0BATENBCKYIO NEATENbHOCTh HHANBHUIYAJIBHO U B TPYyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe Pe3yNbTaThl OCBOCHHUS MpOTrpamMMbl ydeOHOTro mpeamera «MaTemMaTHKa»
XapaKTePU3YIOTCS OBJIAJEHUEM YHUBEPCATHLHBIMUA HO3HABAMEbHBIMU OCUCMBUIMU,
VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCANbHLIMU — PecyIsimuUeHbIMU
oelcmseusamu.

1) Ynusepcanvnvie nosnasamensusvie oeticmsus, obecneuusarom opmuposanue 6a308vix
KOCHUMUBHBIX NPOYEcco8 00y4aouuxcs (0céoenue Memooo8 NO3HAHUSA OKPYHICaAIowe20 Mupd,
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHul pabomams ¢ uHgopmayuet).

Ba3oBble JJornuyeckue aeiicTBud:

BBISIBISITH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHYeCKHMX OOBEKTOB, TOHATHUH,
OTHOIICHUH MEXIy TMOHATUSAMHU; (GOpPMYIUPOBATH OINpEAENeHUS TMOHATUH; YyCTaHABIMBATh



CYILIECTBEHHBI MPU3HAK Kilaccu(UKAIMK, OCHOBaHHS Uis OOOOIIEHHS M CPaBHEHHUS, KPUTEPHUH
MIPOBOJIMMOIO aHAJIN3A;

BOCIPUHUMATh, (POPMYIHPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHbIE U OTPUIIATEIbHbIE,
CAMHHUYHBIC, HaCTHbLIC U O6IJ_II/Ie; YCJIOBHBIC;

BBISIBJISITH MaTE€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IMPOTHUBOpeuus: B (pakTax, NaHHBIX,
HAOMIOACHUAX W YTBEPXKACHUAX; IMpelyiaraTb KPUTEPUHM [UIS BBISBICHHUS 3aKOHOMEPHOCTEW U
MPOTUBOPEUHIA;

ACJIaThb BBIBOABI C UCTIOJIB30BAHUCM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U UHAYKTUBHBIX YMOSaKJIIOLIeHI/If/’I,
YMO3aKJIIOYEHU 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEJILHO JOKAa3aTeIbCTBA MAaTeMaTHYEeCKUX YTBEPXKIAEHUU (MpsIMbIE U OT
MIPOTUBHOTO0), BBICTpanBaTh apryMEHTAIINIO, IPUBOIUTEH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CY>KJICHUS U BHIBOBI;

BBIOMPATH C1IOCO0 pelieHns yueOHO! 3a/1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUs, BRIOMPAThH
HanOoJee MOAXOAAIINN C yYETOM CaMOCTOSTEIFHO BBIIICTICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCcKHue NeliCTBHA:

UCTIOJIb30BaTh BOMPOCH! KaK MCCIIEAOBATENLCKUN HHCTPYMEHT MO3HAHUA; (POPMYIHPOBATH BOIPOCHI,
(dbuKCcUpyOIIKe TPOTUBOpEUHEe, MPOOJEeMy, yCTaHaBIMBATh HMCKOMOE M JaHHOE, (OpMHUpPOBATH
THUIIOTE3Y, apI'YMEHTHPOBATH CBOIO ITO3ULINIO, MHEHHE;

MPOBOJIUTh CaMOCTOSITEJIbHO CIUIAHMPOBAHHBIA ASKCIHEPUMEHT, HUCCIECIOBAaHHE MO YCTaHOBIICHHIO
OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBICHUS, MPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, TIPOIICCCAMH,

CaMOCTOSITENIbHO  (OPMYJIMPOBATh OO0OOIIEHHS W BBIBOJABI IO pe3yjbTaTaM IPOBEAEHHOTO
HaOJIOICHUS, WCCIICIOBAHMS, OICHUBATh JOCTOBEPHOCTH TOJYYECHHBIX DPE3YJIbTAaTOB, BBIBOJOB H
0000IIIeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIPOIECCa, a TAKKE BBIIBUTATH TMPEANOIIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUSAX.

Padora ¢ undopmanueii:

BBISBIIATH A€(OUINUTH HHYOPMALH, JaHHBIX, HEOOXOIMUMBIX JJIsI OTBETa HAa BONPOC M ISl PELICHUS
3aJauu;

BBIOMpaTh MHPOPMAIMIO U3 MCTOYHUKOB PA3IMYHBIX TUIIOB, AaHAIN3UPOBATH, CHCTEMAaTU3NPOBATh U
MHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (POPM MpEACTaBICHUS;

CTPYKTYPHpOBaTh HH(OPMAIHMIO, TPEACTABIATH €€ B pa3IWYHBIX (QopMax, MILTIOCTPHPOBATH
rpaduyuecky;

OLICHUBATh HAIEKHOCTH HH(POPMAIINH IO CAMOCTOSATENFHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvnvie KoMMyHuUKamugHwle oeticmeus,  odecneyusarom  chopmupo8aHHOCHb
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menmne:

BOCIIPUHUMATH U (HOPMYIIHPOBATh CYKACHUS B COOTBETCTBHH C YCIOBHUSMH U LEJISIMH OOICHHUS; SICHO,
TOYHO, 'PAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS
0 XOJIy PeUIeHUs 3aJa4i, KOMMEHTHPOBATh MOyYCHHBIA Pe3yIbTaT;

B X0Jle 0OCYXKICHHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYXKIAaeMOM TeMbl, IPOOJIEMBI, periaeMoit
3a7a4M, BBICKa3bIBAaTh WJEH, HAIEJICHHBIC HA TOMCK PELICHUS; COMOCTABIATH CBOHM CYXKICHHS C
CYXIEHUSIMH JPYTUX YYaCTHUKOB JAMAjora, OOHApy>KUBaTh pa3IMdMe U CXOJCTBO TMO3ULUH; B
KOppeKTHOH popMme GopMyIHpOBaTh PA3HOTIIACHS, CBOM BO3PAKCHUS;



NPEACTaBIATh  pPEe3yJbTaThl  PEUIEHHs  3aJadyd, OKCIEPUMEHTa, HCCIEIOBaHMs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUICHUS C y4€TOM 3aJay MPE3CHTALUU U 0COOEHHOCTEH
ayJUTOpPHUU.

CotpyannuecTso:

MOHMMAaTh M UCIOJIb30BATh MPEHMYIECTBA KOMAHIHON W MHIMBHUIYaJbHONH pabOTHI MpHU pEIICHUH
y4eOHBIX 337a4; NPUHUMATh II€Jb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATH OPTraHU3AINI0
COBMECTHOHM pabOTHhI, paclpeesTh BUIbI paboT, TOroBapuBaThcs, 00CYKIaTh MPOLECC U Pe3yJIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIIOJICH;

y4acTBOBATh B IPYHIOBBIX (opmax paboTsl (0OcykaeHuss, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMBD» U
WHBIC); BBIMOJIHATH CBOIO YacTh PabOTHl M KOOPIMHHPOBATH CBOW ACUCTBHS C JIPYTUMH WICHAMH
KOMAaHJIpl; OLIEHUBaThb KayecTBO CBOEr0 BKJIaJAa B OOMMI MPOAYKT TIO KPUTEPHUSM,
cOpMyIHPOBaHHBIM yJaCTHUKAMHU B3aHMO/ICHCTBUSL.

3) Vuueepcanvhnvie pecynamuensie oelicmsus, obecneyugarom  QopmMuposanue  CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.

Camoopranmszaums:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIOCO0 pelIeHus ¢ y4€TOM UMEIOIIUXCS
PeCcypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILICHHHA
¢ yu€TOM HOBOM MH(pOPMAIIUH.

CaMOKOHTPOJIb:

BJAJICTh HaBBIKAMU IIO3HABATENBHOM pe(IeKCMM KaK OCO3HAaHMSA COBEpIIAEMBIX ACHCTBUH U
MBICIIMTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CaMONPOBEPKH, CaMOKOHTPOJISA
rpolecca U pe3yjbTaTa pelIeHs MaTeMaTU4eCKOU 3a1auH;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOZHHKHYTB IPU PEUICHUH 3a1a4l, BHOCUTh KOPPEKTHUBEI B
JeSTeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa IENU U YCIOBUSM, OOBSCHATH NPUYMHBI JOCTIKEHUS WIIH
HEIOCTHKECHHS Pe3yJIbTaTOB JESITEeIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY NPHOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

e OmnepupoBaTh MOHATHSIMHU: TOYKA, MIPSIMAst, TNIOCKOCTb.

o [IpuMeHSATH aKCHOMBI CTEPEOMETPUU U CJIEICTBUS U3 HHUX MPH PEHICHHH T€OMETPHUYECKHUX
3ajad.

e OmepupoBaTh NOHITUSIMH: APAIICIIEHOCTD U MEPICHIUKYISIPHOCTD MPSMBIX M IJIOCKOCTEH.

o KnaccudunupoBatsh B3aUMHOE PACIIONIOKEHHIE MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

e OmnepupoBaTh NOHATUSAMH: JABYTPAaHHBIN Yrojl, TPaHU BYTPAHHOTO YTIIa, peOpO ABYTPaAaHHOTO
yIJia; JIMHEWHBIA yToJ IBYTPAaHHOTO yTiia; rpajyCHasi Mepa IBYTpaHHOTO YTIIa.

e OmnepupoBaTh TOHSATHUSMH: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBI MHOTOTPaHHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, TIPABHIILHBIM MHOTOTPaHHUK.

o Pacno3naBaTh OCHOBHBIC BHJBl MHOTOTPAHHUKOB (THpaMHIa; IMPH3Ma, MPSMOYTOIbHBINA
napasienenunes, kyo).

o KraccudumupoBarh MHOTOTpaHHUKH, BEIOMPAst OCHOBAHUS JIsl KiTacCHU(UKAINH (BBITYKJIIbIC U
HEBBIMYKJIbIE MHOTOTPaHHUKH; TTPABIIILHBIE MHOTOTPAHHUKH; MPSMbIC U HAKJIOHHBIE PU3MBI,
napajuieJIeTUIe bl ).



OmeprpoBaTh HOHATHUSAMH: CEKYIIask INIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSACHATH MPUHIUIBI TOCTPOCHUSI CEUYCHH, UCTIONIB3YSl METO/I CIIEIIOB.

CTtpouTh CceueHHsS MHOTOTPAaHHHUKOB METOJOM CIIEJIOB, BBIIOJHATH (BBIHOCHBIC) IIIIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y.

PemaTe 3amaun Ha HAaXO0XKJICHHWE TEOMETPUUECKUX BEIMYMH MO 00pa3lam WM aJrOpuTMaM,
MIPUMEHSST N3BECTHBIE AHATMTHYECKUE METO/bI IPU PEIICHUH CTaHAAPTHBIX MaTEMaTUYECKHX
3a71a4 Ha BBIYMCIICHUE PACCTOSHUM MEKAY IByMsl TOUKAaMH, OT TOUKH JI0 IPSIMOM, OT TOUKH JI0
IUIOCKOCTH, MEXK/Ty CKPEIIMBAIOIIMMUCS TPSIMBIMHU.

PemaTe 3amaun Ha HAaXO0XKJICHHWE TEOMETPUUECKUX BEIMYMH MO 00pa3laM WM aJrOpUTMaM,
MIPUMEHSST U3BECTHBIC AHATMTHYECKUE METO/bI IPU PEIICHUH CTaHAAPTHBIX MaTEMaTUYECKHX
3a7a4 Ha BBIYMCIICHHE YIJIOB MEXIY CKPEIIMBAIONIMMUCS HPAMBIMH, MEXIY NPSIMOH U
IUIOCKOCTBIO, MEXKAY TNTIOCKOCTSIMU, IBYT'PaHHBIX yTJIOB.

Bbrumcnsate 00bEMBI M IIIOMIAAN TTOBEPXHOCTEH MHOTOTPAaHHMKOB (TpH3Ma, MUpaMHIa) C
npUMEHeHHEeM (OpMyJT; BBIUMCIATH COOTHOUICHHS MEXKIY IUIOIAASIMHU TOBEPXHOCTEH,
00BbEéMaMu MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMHU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CUMMETPUH;
[IEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI.

W3BnekaTth, npeoOpa3oBbIBaTh M WHTEPIPETHPOBATH HH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, IPEACTaBICHHYIO Ha YepTekKax U PUCYHKaX.

[IpumensaTs reoMerpudeckue (akThl Ui pELICHHS  CTEPEOMETPHUYECKUX  3ajad,
IPEAIOJIarafoIuX HECKOJIBKO IIaroB PEIIeHNUs], €CIIU YCIOBUS MPUMEHEHUS 3aJaHbl B SIBHOM
dbopme.

[lpumeHATH TpOCTEHIINME NPOrpaMMHBIC CPEICTBA U DIEKTPOHHO-KOMMYHHKAIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1au.

[TpuBOAUTH MPUMEPHI MaTEMaTHIECKUX 3aKOHOMEPHOCTEH B IPUPO/IE U KU3HH, PACTIO3HABATD
MIPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IlpuMeHATh TONydeHHBIE 3HAHMSA Ha IPAKTHUKE: AHAIN3UPOBATH DPEAIBHBIC CHUTYallMH M
NPUMEHSATh HM3Y4YCHHbIE TIOHATHS B TpoIecce IMOMCKAa peIIeHHs MaTeMaTHYeCKH
copMyIHpOBaHHOI MPOOIEMBI, MOJETHPOBATh PEATbHBIE CUTYAIlMH Ha S3BIKE I'€OMETPHUH,
UCCIIEI0BAaTh IOCTPOCHHBIE MOJEIH C UCTIOIb30BAHUEM T'€OMETPHUUECKUX TOHSATHIH U TEOPEM,
ammapata anreOphl; pemiaTh IMPaKTUYEeCKHEe 3aJadd, CBSA3aHHBIE C HAXOXKICHUEM
reOMETPUUCCKUX BEJTMYHUH.

11 KJIACC

OnepupoBaTh MOHATUSMU: IMIMHAPUYECKAs MOBEPXHOCTh, O0PA3yIOLINE LMIMHIAPUIECKON
MOBEPXHOCTHU; LMJIMHAP; KOHUYECKasi TOBEPXHOCTb, 00pa3yromue KOHUYECKON MOBEPXHOCTH,
KOHYC; cpepruueckasi TOBEpXHOCTb.

Pacnio3naBats Tena BpaimieHus (MUIUHAP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI TIOTYYECHHSI TEJI BpAIICHUS.

KnaccugunupoBaTs B3auMHOE pacroiokeHne chepbl U IIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOIl CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA CErMEHTa;
IIIAPOBOH CJIOHM, OCHOBAaHHE LIAPOBOI'0 CII0S, BBICOTA IIAPOBOTO CJI0s; IIAPOBOM CEKTOP.
Boruncnate 00bEMBI U TUIOIIATU TOBEPXHOCTEH TeN BpaLICHHs, T€OMETPUYECKUX Tel C
puUMEeHEHHEM (HOpMYI.

OnepupoBaTh NOHATUSMU: MHOTOTPaHHUK, BIIMCAHHBIN B c(hepy M ONMUCAaHHBIN OKOJIO cepsl;
cdepa, BliMcaHHasi B MHOTOTPAHHUK HUITU TEJIO BPAIICHHUS.

BbIyncnsaTe COOTHOLIEHHS MEXKIY TUIOUIAIIMU MTOBEPXHOCTEN U 00BEMaMH MOAOOHBIX TEII.
N300paxkaTh u3ydaemble (GUTYpbl OT PYKM H C TPUMEHEHHEM HPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInoHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUsI TEJI BPALCHHUS.



W3Biiekath, WHTEPIPETHPOBATh W MPEeOOpPa30BbIBaTh HH(DOPMAIMIO O MPOCTPAHCTBECHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrinonHATH ﬂeﬁCTBHﬂ CJIOKCHUA BCKTOPOB, BEIUYUTAHUSA BCKTOPOB U YMHOXCHHUA BCKTOpPA Ha
YHCJIO, O0BICHATEH, KAKUMH CBOMCTBAMHU OHHM 00JIafaloT.

[IpuMeHATH MpaBWIIO NapAJIICIICIUIIEAA.

OnepupoBaTh NOHATHSMH: IEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP, MOTYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpa, YroJl MEXAY BEKTOpaMH, CKaJIsIpHOE
MIPOM3BE/ICHNE BEKTOPOB, KOJUTHHEAPHBIC U KOMIUTAHAPHBIC BEKTOPHI.

Haxonuts cyMMy BEKTOPOB U INPOM3BEICHHUE BEKTOPA HA YUCIIO, YIOJl MEXIY BEKTOPAaMH,
CKaJIIPHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP 1O IBYM HEKOJUTMHEAPHBIM BEKTOPAM.
3amaBath IIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTh  TeoMeTpudeckue (akThl IS PEIICHHS  CTEPECOMETPHUYECKHX  3ajad,
npeanojararomux HECKOJBKO HIaroB pCliCHus, €CJIN yCJIOBHA NMPUMCHCHUA 3a/laHbI B SIBHOU
dhopwme.

Pemarp mpocreiilme reoMeTpudecKkre 3aJadd Ha TPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
MeTo/a.

Pematb 3aJa4d Ha J0KAa3aTCJIbCTBO MATCMATHUYCCKUX OTHOLIEHUU U HaXO0XKXJICHUC
TCOMETPHUYCCKUX BEJIMYUH 110 00pa3liaM WIIH aJrOpUTMaM, IPUMEHSIS U3BECTHBIC METOIBI TTPH
pCHIICHUHN CTAHAAPTHBIX MATEMATUYCCKUX 3a1a4.

[IpuMeHSITh TPOCTEHINIME MPOrpaMMHBIC CPEJICTBA W JJICKTPOHHO-KOMMYHHKAIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKHX 3aa4.

[TpuBOIUTE MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KHU3HH, pACIIO3HABATH
MPOSIBIICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHSITh TOJMydYeHHBIC 3HAHWMS Ha NPAKTHKE: aHAIM3UPOBATH PEaJbHBIC CHTYallMH |
MPUMCHATH HU3YYCHHBIC IIOHATUSA B mponecce IIOHUCKa pemiCHus MaTEeMaTU4YCCKHU
chOpMyJIMPOBAHHOHN MPOOJIEMBI, MOJCIIMPOBATh PealbHbIC CUTYaIlMd Ha SI3bIKE T€OMETPHH,
HCCIICA0BAaTh NOCTPOCHHBIC MOACIIM C UCIIOJIB30BAHUCM I'COMCTPHUICCKUX OOHATUHN U TCOPCM,
ammapara ajareOpbl; pemaTh MPAKTHYECKHE 3a7add, CBS3aHHBIE C  HAXOXICHHEM
reoOMCTPHUICCKUX BCIIMYHNH.



