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HOACHUTEJIBHAS 3AIINCKA

PaGouas nporpamma yuye6Horo kypca «l'eomerpus» 0a30BOro ypoBHs AJis
oOyuaromuxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOrO
rOCy/IapCTBEHHOTO  00pa30BaTEeNIbHOIO  CTaHIapTa  CPEIHEro  OOIIEero
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEAbIBISEMbIX
K MaTreMaTU4ecKoMy OO0pa30BaHUIO, M TPAIULUMH POCCUUCKOro 0Opa3OBaHMUS.

Peanuzanus POrpaMMBbl o0ecreynBaeT OBJIJICHUE KITFOUEBBIMU
KOMIIETEHIUSMH, COCTABJISIONIMMU OCHOBY JIJIsi CAMOPA3BUTHS U HETIPEPHIBHOTO
oOpa3oBaHusl, LIEJIOCTHOCTh OOLIEKYJIBTYpPHOTO, JMYHOCTHOTO u

MO03HABATEIBLHOTO PAa3BUTHS JTUYHOCTH O0YUAIOITUXCS.
HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTro Kypca T€OMETpHUM Ha YpOBHE CpEAHEro OOIero
oOpa3oBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METANpEeIMETHBIX U
IPEIMETHBIX Pe3yJIbTaTOB OOYUYEHHsS] T€OMETPUHU B HANPABICHUU JIMYHOCTHOTO
pa3BuTHsa oOydaromuxcs, GopMUpOBaHUS (PYHKIIMOHATBLHON MaTeMaTHYECKOM
IPaMOTHOCTH, W3Y4YEHUs JPYruX Y4YeOHBIX JUCHMIUIMH. Pa3Butne vy
oOy4JaromuXxcs MPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKICHUU
r€OMETPUYECKUX aOCTPaKIMH, COOTHOIICHUH PEATbHOTO M HJIEaJbHOrO,
XapakTepe OTPaKCHUS MaTEMaTHYECKOM HAyKOW SBJICHUM MW IPOILECCOB
peaJbHOTO MHpa, MECTE T€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTHYECKOIO
MOJICIUPOBaHUS B HAyYHOM TIO3HAHWM W B IMPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYaIIUXCS, a TaKKe KayecTB
MBIILICHUSI, HEOOXOIUMBIX JIJISl aJJanTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomeTtpus siBHsieTCS OMHUM W3 0A30BBIX MPEAMETOB HA YPOBHE CPETHETO
obmiero oOpa3oBaHHs, TaK Kak OOECIEYMBAET BO3MOXXHOCTh H3yUYEHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTH, TaK U T'YMaHUTAPHOM.

Jlorudeckoe MbIieHne, GOpMUPYyEMOe TMPHU U3YICHHH OO0YJaroIIUMUCS
MOHSATUUHBIX OCHOB TE€OMETPUM M TMOCTPOEHUU LEMOYKH JIOTHYECKUX
YTBEPKJEHUNU B XOJI€ PEIICHHS] T€OMETPUUYECKUX 3a/lay, YMEHHUE BBIIBUTATh U



OTPOBEPTaTh TUIIOTE3bI HEMOCPEICTBEHHO HMCIIOIB3YIOTCS TPH PEIICHUN 3aaad
€CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca (PU3UKH.
YMeHrne OpUEeHTHUPOBATHCS B MPOCTPAHCTBE WTPACT CYIICCTBEHHYIO POJIb
BO BCEX 00JIaCTIX JESITCIBHOCTH YenoBeka. OpHeHTanus YeI0BEeKa BO BpEMEHHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €Tr0 COLMAIBHOrO ObITHS, (popma
OTpPaKCHHS OKPYKAOIIETO MHUPA, YCIOBHE YCIIENTHOTO MO3HAHUS U aKTUBHOTO
nmpeoOpa3oBaHusl JEUCTBUTENBHOCTH. OTmepupoBaHUE MPOCTPAHCTBCHHBIMU
oOpazamMu OOBCAMHSICT pa3HbIC BHJBI YYCOHOW W TPYJAOBOH JIEATECIHLHOCTH,
SIBJIICTCS. OAHUM M3 MPOGECCHOHAIBHO BaXKHBIX KAa4YECTB, MOITOMY aKTyajbHa
3ajaya (pOpMUPOBAHHS y OOYYAIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBINUICHHS — CYIICCTBEHHOTO KOMIIOHCHTAa B
MIOJITOTOBKE K MPAKTUYCCKOM ESITEILHOCTH 110 MHOTUM HalPaBJICHUSIM.
Ilens ocBOoeHMs mporpaMMbl yueOHOro Kypca «I['eomerpusi» Ha 0a3oBOM
ypoBHE OOyYeHHS — 0O0IIe0Opa3oBaTeIbHOE M OOIICKYJIBTYPHOE pPa3BUTHE
oOydJarommxcss 4epe3  oOeclieyeHWe  BO3MOXKHOCTH  NPHUOOPETCHUS U
UCIIOJIb30BAaHUS CHCTEMAaTHYECKMX TEOMETPHYCCKMX 3HAHMA W JICHCTBUM,
cneruUYHBIX ~ TCOMETPUH,  BO3MOXKHOCTH  YCIICITHOTO  TIPOJOJKCHUS
oOpa3oBaHUs 1O CHEIUATBHOCTSAM, HE CBS3aHHBIM C  TPHUKIAJIHBIM
UCITOJIb30BAHNEM TC€OMETPHH.
[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE TNIpeJHA3HAUCHA IS
oOydJaromuxcs CpeaHed  IIKOJIbI, HE  HCHBITHIBABIIMX  3HAYMTEIHHBIX
3aTpyJHEHUH Ha ypOBHE OCHOBHOI'O 00IIero ooOpazoBaHus. Takum oOpaszom,
oOydJaromuecss Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTBH OOIIHME MaTEeMaTUYECKUE
YMEHHUS, CBSI3aHHBIE CO CIEIU(PUKON TeOMETPUU U HEOOXOIUMBIE IS JKH3HU B
COBpeMEHHOM oO1mecTBe. KpoMe 3Toro, oHM HMMEIT BO3MOXKHOCTh H3Y4YHUTh
reOMETpHIO OoJiee TIIyOOKO, €CJIM B JTaJIbHEHUIIIeM BO3HUKHET HEOOXOIUMOCTD B
TCOMETPUYCCKUX 3HAHUAX B MPOGECCHOHAIBHON JICITCIIBHOCTH.
JlocTKeHHEe MeNM OCBOCHHUS IPOrpaMMbl OOECTICUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopHTeTHBIMH 3ajadyaMd  OCBOSHHs Kypca
«"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:
e (QopMHpOBaHHE TIPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM
KYJIbTYPBl 1 OCO3HAHHE €€ B3aMMOCBS3HU C OKPYKAIOIUM MHUPOM;

e (QopMHpOBaHKE MPEICTABICHUS O MHOTOTPAaHHUKAX W TeJIaX BpallCHHUS
KaKk O BaXKHEHIIMX MaTEeMaTUYECKHX MOJIENSAX, ITO3BOJISIOIINX
OMHCHIBATh U U3y4YaTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MHUPA;

e (QopMHpOBaHHE yMEHHUS pacCIO3HABaTh Ha YEPTEKaX, MOACIAX H B

peaJbHOM MHPE MHOTOTPAHHHUKH U Tejla BpalleHHUS,



e OBJIQJICHHUE METOJAaMU pEIICHUsT 3aJady Ha I[OCTPOCHUS  Ha
M300paXeHUIX MPOCTPAHCTBEHHBIX (DUTYD;

e (QopMHpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHATUSIMHU O
MHOTOTpaHHUKaX M TeJlaX BPaIllEHUs] 1 ©X OCHOBHBIMH CBONCTBAMU;

e OBJIQJICHUE AQJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB  3ajady;
dbopMupoBaHue yMEHHUS MPOBOAUTH HECIOXHBIE JOKa3aTeIbHbIC
paccyXJIeHUsI B XOJie pelIeHUs CTEePEOMETPUUECKUX 3ajlad U 3a7ad C
MPAKTUUECKUM COJICPKaHUEM;

e pa3BUTHE  HWHTEJUICKTyaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
o0ydJaromuxcs, TIO3HABATEIbHOM AaKTUBHOCTH, HCCIIEA0BATEIBCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS,

e (QopmupoBanre  (YHKIMOHATBLHOW  TI'PAaMOTHOCTH,  pEeJ€BaHTHOM
TEOMETPUHU: yMEHUE pPACIO3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HCHHBIX
CUTYyAIUsAX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEIMETOB, POSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (HOpPMYyJIHpPOBATH WX Ha S3bIKE
FEOMETPUM MW  CO37aBaTh T'€OMETPUUYECKHE MOJEIU, MPUMEHSThH
OCBOEHHBIII T€OMETPUYECKUN ammapar [Jjsi pEHIeHUus MPaKTHKO-
OpPUEHTHPOBAHHBIX  3a/Ja4, HWHTEPIOPETUPOBaTh M  OLIEHHUBATh
MOJIyYEHHBIE PE3YJIbTATHI.

OTnMYuTETFHON 0COOEHHOCTHIO POrPAMMBI SIBJISIETCSI BKIIOUEHUE B KypC
CTEPEOMETPUM B Hayaje€ €ro H3y4YeHHs 3a/Jad, pEIIaeMbIX Ha YPOBHE
UHTYUTUBHOTO TIO3HAHUWA, ¥ ONpENeIEHHBIM 00pa3oM opraHu30BaHHas paboTa
HaJ HUMH, YTO CHIOCOOCTBYIOT PA3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS], CTUMYJIUPYET NPOTEKAaHUE UHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET
K JlaJIbHEUILIEMY U3yUYEHHIO MTPEIMETA.

[Ipeanourenune oTnaércst HarJISIAHO-KOHCTPYKTUBHOMY METOJY OOy4eHus,
TO €CTh TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH
MPEAMETHO-TIPAKTUYECKON  NI€SITENbHOCTU. Pa3BUTHE  NIPOCTPAHCTBEHHBIX
MPEACTAaBICHUNA Yy YYalluXcsi B Kypc€ CTEPEOMETpPUU MPOBOJUTCA 3a CUET
pelIeHusl 3a7ad Ha CO3JaHUE NPOCTPAHCTBEHHBIX O0Opa3oB H 3ajJad Ha
OTNIEpUpPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Co3aHue oOpasza MpOBOIUTCS
C OTIOPOW Ha HATTISTHOCTh, a ONIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBICUYCHUS
OT HArJISITHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJHOTO COJICPHKAHUS.

OcHoBHbBIE cojaepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11
Kiaccax: «MHororpaHHukmn», «lIpsMble U IIIOCKOCTH B MPOCTPAHCTBEY, «Terna
BpauieHus», «BekTopsl M KOOpAMHATBHI B MpocTpaHCTBE». DopmupoBaHue



JOTUYECKUX YMEHHUM pacrpeessieTcss He TOJIbKO M0 COACPIKATEIbHBIM JTUHUSM,
HO U 10 rojilaM 00y4YeHHUs Ha YPOBHE CpeIHEro o0111ero o0pa3oBaHusl.

Copepxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJIbTaTaM
OCBOCHHUsI pabouell mporpamMMsbl, pachpenea€HHbBIM MO0 TojaM oOydeHus,
CTPYKTYpPUPOBAHO TaKUM 0O0pa3oM, 4YTOOBI OBJIAJICHUE TE€OMETPUUYECKUMU
MOHSATHUSMHU U HABBIKAMU OCYIIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYIATEIbHO,
C coOJoeHMEM TPUHIMIIA [PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS
BKJIIFOYQJINCh B OOIIYH  CHUCTEMY TIE€OMETPUYECKHX  MPEJCTaBICHUN
oOydJaromuxcs, pacuupsiss U yrayosnss e€, oOpa3ysi MPOYHbIE MHOKECTBEHHBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoautcs 2 yaca B Henenmo B 10 kimacce u 1 vac
B Henento B 11 kiacce, Bcero 3a jiBa rojia ooyuenus - 102 yuyeOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpUM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMbIX B NPOCTPAHCTBE: IEpeCceKarolnecs,
napajuieJibHble W CKpeluBarouecs mnpsmble. [lapamienbHOCTh NOpPSIMBIX U
IVIOCKOCTEN B NPOCTPAHCTBE: MAPAJUIEIBHBIE MPSMBIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MTAPaUIEIbHOCTh MPSAMON U IJIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMA CTOPOHAMH; YTOJ MEXAy MpPSAMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TIockocTed. [lpocreiimme mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[lepneHAUKYJISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIECHANKYISIPHBIE TPSIMbIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U IEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTA IPSMOM M IUIOCKOCTH, TEOpemMa O IMpsAMOMN
NEPIECHAUKYISPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKIY IPSAMOU U
IUIOCKOCTBIO; JBYIPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPaHHOTO yIJIA.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pPacCTOSIHHE OT MPSMON 1O TUIOCKOCTH, TPOEKIHs (UTYphl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPIECHAMKYISIPHOCTH JIBYX
IockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTbl MHOI'OTPAaHHHKA,
BBIIYKJIBIE M HEBBIIYKJIBIC MHOTOIPDAHHUKH; pa3BEPTKA MHOIOIPaHHUKA.
[Ipu3sma: n-yronpHas mNpu3Ma; IpaHX U OCHOBAHUS MPU3MBI; IIpsAMas H
HAaKJIOHHasT  IpU3Mbl; OOKOBas W  IOJHAs  IOBEPXHOCTb  IPHU3MBI.
[Tapamnenenunen, mNpPSAMOYTOJIBHBIM —TMapajUlelieMNE] W €ro CBOMCTBA.
[Tupamuga: N-yronpHas MUpaMuaa, TPAaHA U OCHOBaHHWE MHUPAMUJBI; OOKOBas U
MOJHAsg NOBEPXHOCTh NHUPAMHbI, IPAaBUJIbHAs W YCEUEHHas NUpaMuaa.
OnemMeHThl Npu3Mbl U nUpaMmuiabl. [IpaBUIbHBIE MHOTOIPDAaHHHUKHW: TMOHATHE
MPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBUWJIbHASA MPU3MA U MPABWIbHAS NMUPAMUJIA;
MpaBUJIbHASL TPEYroJjibHasi MOHUpaMuia MW MOPaBWIBHBIM  TeTpadnp; KyoO.
IIpencraBieHne O MNPaBUIBHBIX MHOTOTPAHHMKAX: OKTa’Ap, HAOACKAdIP H
nkocasap. CedyeHus MPU3Mbl U IMPAMUIBI.



CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU. OJIEMEHTBl CHUMMETPUM B NHUPAMUAAX, NapaJIICICIUIEIax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTU U IMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IUIOLAJb OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTU MPABHIBHOW MHHUPAMMIBI,
TeopemMa O IUIomaAu yceuéHHoUW mnupamuabl. [loHsitue 06 00BEMe. OOBEM
nUpaMu/bl, IPU3MBI.

[lono6ubie Tena B mpocTpancTBe. COOTHOLIEHUS MEXKAY IUIOIMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasywIue  IUIMHAPUICCKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKON MOBEPXHOCTH. [[unuHIp: OoCHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpa3ymwoIas W OCh; IUIONIAAb OOKOBOW M TIOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yoIre KOHUUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepXxHOCTU. KOHyC: OCHOBaHHME U BEpIIMHA,
oOpasyroriass U OCh; IUIOIIaJAh OOKOBOW M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yrolye 1 BBICOTa; OCHOBaHHS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOIIAb MOBEPXHOCTH CQEpHI.
B3anmHOe pacnonoxxkenue cdepbl W IIOCKOCTH; KacaTeiabHas IUIOCKOCTh K
cthepe; mromaasb chepsl.

N3o0paxxenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muimmHApa u
KOHYyca.

KomOuHammu Tenm BpameHWs W MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
OmMMCaHHBIH OKO0JIO cdepbl; cdepa, BOUCaHHAS B MHOTOTPAaHHUK, WIIH TEJIO
BpaIllCHUS.

[TonssitTne 06 o0béme. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00bEéME TIPSIMOYTOJIBHOTO Tapajuielienueaa W ciaeacTBus u3 He€. OO0béM
IUIMHIpa, Konyca. O0bEM mapa u 1iomass chepel.

[TogoOuple Tema B mpocTtpanHcTBe. COOTHOMICHUS MEXIY ILIOMIAIIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.



Ceuennst nuiuHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajjieIbHOE OCHOBAHMIO M MPOXOJAIIEE Yepe3 BEpUIMHY), CEUCHHUS
niapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha minockocth M B npoctpaHcTBe. CIIOKEHHWE W BbIYMTaHUE
BEKTOpPOB. YMHOXXEHHME BEKTOpa Ha 4ucio. PasimoxeHue BekTopa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBwiio mnapamienenunena. Pemenue 3anauy,
CBA3aHHBIX C NPUMEHEHHUEM NPABWI JEUCTBUM ¢ BekTopamu. lIpsmoyronbHas
cucteMa KoopauHaT B mpoctpaHcTtBe. Koopamuatel Bektopa. IIpocreiimne
3ala4d B KOOpJMHATAX. YTOJ MEXAYy BekTopamu. CKalsIpHOE NpPOW3BEICHHE
BEKTOPOB. BbluucieHue yriaoB MeXAy MNOpSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEIIEHUU T€OMETPUUECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS MPOTpaMMbl Y4eOHOTO TMpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIEeCTBa, MPE/ICTaBICHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOIEAYp TPaKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.),
YMEHUEM B3aUMOJICHCTBOBATh C COIMAILHBIMA MHCTUTYTAMHU B COOTBETCTBUHM C
uX (QYHKIIUSAMU U Ha3HAYCHHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

chOPMUPOBAHHOCTHIO  POCCHUMCKONM  TPaXKIAHCKOW  UIECHTUYHOCTH,
YBaYXEHUS K MPOIIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHBIM
OTHOIIEHHEM K JOCTH)KCHUSM POCCHUHCKMX MaTEMaTUKOB M POCCUHCKON
MaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO JTHX JOCTHKEHUH B APYrux
HayKax, TEXHOJIOTUSX, c(hepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM TYXOBHBIX EHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TOBEICHUS,
CBA3aHHOTO C TPAKTUYECKUM TPUMEHEHHEM JOCTIDKEHWHW HayKu H
NESTENBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOWYHUBOTO OYYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIICHUEM K MUPY, BKIIOUas ICTETUKY MAaTEMaTUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHUI, pacCcyXICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMATHYECKUM  AaCIIEKTaM  pa3JW4YHbIX BHJOB
HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHATH MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3J0poBoro u 0Oe3omacHOro o0pa3a KWU3HH, OTBETCTBEHHOI'O
OTHOIIICHHWSI K CBOEMY 3JIOPOBBIO (370pOBOE TIHMTaHHME, COalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OT/IBIXA, PETYJIsApHas GU3NUecKass aKTUBHOCTB); (DHU3NIECKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHAX CITIOPTHBHO-03/I0POBUTEIHLHOM
NEATCITbHOCTHIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cpepaM  NpodecCHOHATBHOM  JESTENIbHOCTH, CBA3aHHBIM C
MaTe€MaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu U pPean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MAaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJILHOM CpeJbl, OCO3HAHHEM TIJIO0AIBHOTO XapaKTepa HKOJIOTHYECKUX
npoOsieM; OpUEHTaluued Ha TMpPUMEHEHHE MaTeMaTU4YEeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIACTH OKPY’KAIOIIEH Cpelibl, TIIaHUPOBAHUS MOCTYIKOB U
OLICHKHU MX BO3MO>KHBIX MOCJEICTBHI JIs1 OKPY>KaIoLEel Cpeibl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKM ¢ OOIIECTBEHHOW MpPaKTUKH,
NOHMMaHHEM MaTEMaTUYECKON HAyKH KaK cepbl YEIOBEUECKON NesATEeIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUMMOCTH IS Pa3BUTHUS IIUBUIIN3ALIMU; OBJIAJICHUEM
A3BIKOM MaTEeMaTHUKW U MAaTeMaTHYeCKOW KyJIbTypOod Kak CPEACTBOM MO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC pe3yJIbTaThl OCBOCHUS MPOrPaMMBbl y4eOHOTO TIpeaMeTa
«MaTtemaTuka» XapaKTepU3YIOTCA OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbLMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YTIAIMUBHIMU OetUCBUAMU.

1)  Vuueepcanvnvie no3znasamenvHvle Oelicmeus, 0becnevusarom
Gdopmuposanue 0A3068bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCS (0C8OeHUe
Memoo0o8  NO3HAHUA — OKpYJcanwezo Mupda;, NpuUMeHeHue  102UYeCKUX,
UCce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayuet).

ba3oBble JJornyeckue JeicTBUA:

e BBLIABIISITD u XapaKTepHU30BaTh CYLIECTBEHHBIEC NpU3HAKU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHH, OTHOIIECHUN MEXKIY MOHATHSIMU;
bopMyTupOBaThH ONpEJICIICHUS TTOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KIACCU(PUKALIMU, OCHOBAHUS JI1 0000IICHUS
Y CpaBHEHUS, KPUTEPUH MTPOBOIUMOI0 aHAIIN3A;

BOCIPUHHMMATh, (POPMYyJIHpPOBaTH M NPEOOPA3OBBIBATH CYXKIACHUS:
YTBEpJUTEIbHbIE U OTPULIATENbHbIE, €JUHUYHbIC, YAaCTHbIE U OONIUE;
YCIIOBHBIE;

BBISIBJISITE ~ MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEpPUM  JUIsl  BBISBJICGHHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WUHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKJIEeHUH  (MpsAMble W OT  NPOTHBHOTO),  BBICTPauBaTh
aprymeHTaIuIo, OPUBOJIUTH  TNPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJI€HUS U BHIBOJIBL;

BbIOMpATh Croco0 pemreHus yd4eOHOH 3ajaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIlICHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeMCTBUS:

UCIIOJIb30BaTh  BONPOCHI  KaK  MCCIICIOBATCIIBCKUNA ~ HMHCTPYMEHT
NO3HAHUsA; (GOPMYIMPOBATh BONPOCH], (PHUKCUPYIOIINE MPOTHBOPEUHE,
po0JIeMy, YCTaHABIMBAThL HICKOMOE | JIAaHHOE, (POPMHPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

IPOBOAUTh  CAMOCTOSITCIIBHO  CIUIAHMPOBAaHHBIH  JKCIICPUMEHT,
UCCIICIOBAHNE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYCCKOTO
0o0beKTa, SBJCHUS, TMPOIECCa, BBIABICHUIO 3aBHCHMOCTCH MEXKIY
00BbEKTaMH, SBICHUSMH, IPOIECCAMM;

CaMOCTOSITEILHO  (OPMYJTHUpPOBATH OOOOIICHWS MW  BBIBOJABI  IIO
pe3yibTaTaM IMPOBEAEHHOTO HAOJIOICHMS, MCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYUCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000ICHUI;
IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAaK)KE BBIJBHTaTh
IPEATIONIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH ACUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX NI OTBETA
Ha BONPOC U IS PELIECHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3JIHYHBIX  THUIIOB,
AHAJIN3UPOBAT, CHUCTEMATU3UPOBATH 151 WHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTaBICHUS;



CTPYKTYpUpPOBaTh HH(OpMaALUIO, MPEACTABIATH €€ B Ppa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH IPaUUECKU;

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMM 1O  CAMOCTOSITENBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKamuGHble Oelicmesus, 00ecneyusarom

chopMUpPOBAHHOCMb COYUATBHBIX HABLIKOE 00YYAIOUJUXCHL.
Oo0menue:

BOCIPUHMMATh U (OPMYIUPOBATh CYXJAECHHUS B COOTBETCTBHM C
YCIOBUSMHM M LIEJSIMH OOIIEHHS; SICHO, TOYHO, I'PaAaMOTHO BBIPAXKAThb
CBOIO TOYKY 3pEHHMS B YCTHBIX W NIMCBMEHHBIX TEKCTAaX, JaBaTh
NOSICHEHHSI MO XOJy PELICHHs 3aJa4d, KOMMEHTHPOBATH IOJTYyYECHHBIN
pe3ynbTaT;

B X0/ie OOCYXJCHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM
TEMBbI, TPOOJIEMBbI, pelIaeMoi 3a/1au, BbICKa3bIBaTh UECH, HAllCJICHHbIC
Ha TIOMCK PEIIEHUS; CONOCTAaBISATh CBOU CYXACHUS C CYKICHHUIMU
JIpYruX YYacTHUKOB JMaliora, OoOHapyXMBaThb paziiMyMe U CXOJICTBO
NO3UIMH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHMUS;

IOPEACTABIATh  PE3YJNbTAaThl  PEIICHHS  3a7a4d, OKCIEPHMEHTA,
UCCIICZIOBAHUSA, IPOEKTa; CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI € Yy4Y€TOM 3aJay [pe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

MOHUMATh W  HUCIOIB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIMBHUIYaJbHONH PabOTHl MPU pelieHnH Y4eOHBIX 3aJad;, MPHUHUMATh
IeJb COBMECTHOW  J€ATENbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pPabOThI, pacupeneisTh BUABI padOT, JOTOBAPUBATHCS,
oOCcyXaaTh TMPOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKHUX JIOJICH;
y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIaeHus, OOMEH
MHEHUH, «MO3rOBBIE IITYPMbl» W WHBIC); BBINOJIHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBHS C JAPYTHMMH YJICHAMU
KOMAaHJIbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIMH TPOIYKT IO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yHYACTHUKAMH B3aUMOJICHCTBUS.
Vuusepcanvnvle  pecynamueHnwvle  Oelicmeus,  0becneyusarom

qbopmupoeayue CMbBICII06bIX YCNAHOBOK U HCUZHEHHBIX HABBIKOB IUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KaK OCO3HAHUsA
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IIPOLIECCOB, UX
pe3yabTaTOB; BIAAETh CHOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa peLIeHUs] MaTEMAaTUYECKOU 3a1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU pPELICHUH
3a7]a4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh Ha OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHMBATHh COOTBETCTBUE pe3yibTaTa LEIH U YCIOBUSM, OOBICHATH
IIPUYUHBI TOCTHKEHUS WU HENOCTUKEHHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITIACC

OnepupoBaTh NOHATHAMU: TOYKA, PsAMasi, INIOCKOCTb.

[IpuMeHAThP aKCHOMBI CTEPEOMETPHUM M CIEACTBHUS M3 HUX MPU PEUICHUU
r€OMETPUYECKHUX 33/1a4.

OnepupoBaTh MOHATHUSIMU: MAPAUICIBHOCTh U MEPIEHANKYISIPHOCTh
MPAMBIX U TIOCKOCTEMN.

KnaccudunmpoBath B3auMHOE pPacroiOXKEHUE MPAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUSMU: JBYTPAHHBINA yroji, rpaHd JBYI'PAHHOrO Yria,
pedpo MBYTpaHHOTO yIJia; JMHEHHBIM yroy ABYrpaHHOTO yIiia; TpajycHas Mepa
JIBYIPAaHHOIO yTJIa.

OnepupoBaTh MNOHSTUSMH: MHOTOTPAHHUK, BBIMYKIJIBIA W HEBBITYKIIbII
MHOT'OI'PaHHHUK, 3JIEMEHThl MHOIOTPaHHUKA, MPAaBUJIbHBIA MHOTOIPDAHHHUK.

Pacno3naBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHUpamMuaa; MOpu3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
Kiaccupukanuu (BbINYKIbIE M HEBBIMYKJIble MHOTOI'PAHHHUKH, MPABUIbHBIC
MHOTOTPAaHHUKU; MPSMbIC U HAKJIOHHBIE MPU3MBbI, TapalIeNICUIE/Ibl).



OnepupoBathb MOHATUSMU: CeKylIas IJIOCKOCTb, CEUYEeHHE
MHOTOI'PaHHUKOB.

OOBICHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METOJI CIE0B.

Ctpoutrb ceueHHUs MHOTOTPAaHHUKOB METOAOM CJIEJIOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BH]
CBEpXy, COOKY, CHU3Y.

PemaTp 3a1aun Ha HaxOXXJIEHUE N'EOMETPUUYECKHX BEJIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAJTUTUYECKUE METObI IPU PELICHUU
CTaHJAPTHBIX MAaTeMAaTHYECKUX 3aJa4 Ha BBIYUCICHHE PACCTOSHUA MEXIY
JIBYMsl TOYKaMH, OT TOYKM JO NPSIMOW, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3aaun Ha HaXOXKJIEHUE F€OMETPUUYECKUX BEJIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHATUTUYECKUE METObI IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3aJlad Ha BBIYMCIEHUE VYIJOB MEXIY
CKPEIIMBAIOUIUMUCA TMPSMBIMH, MEXAY TPSIMOM U IJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsate 00BEMBI M IJIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, nupaMpga) ¢ HOpUMEHEHHEM (OpMyJl; BBIYUCIATH COOTHOIICHUS
MEX]Ty MJIOLIaAsIMU TIOBEPXHOCTEN, 00BEMaMU NMOA0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHAMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CUMMETPUH; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarp, npeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HHPOpPMALMIO O
HNPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTypaX, IPEJCTABICHHYIO Ha yepTexax
U PUCYHKaX.

[IpuMeHATh reomeTpuyeckue (GakThl JUIsl PEHICHHUS CTEPEOMETPUUYECKHUX
3a1a4y, MPEeAnoJaralolIMX HECKOJIBKO INAroB pPEIICHHs, €CIU  yCIOBUSA
NIPUMEHEHUs 3aJIaHbl B IBHOH (opMe.

[IpruMeHAT, NOpOCTEHINHE MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIMTE PUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHW B NPUPOJE H
’KU3HHU, PACIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyMeHATh NONy4YeHHbIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATh pEabHbIC
CUTyallUH WU TNPUMEHATh HM3YyYEHHBIE IOHSTHS B IPOLIECCE IOUCKA PEUICHUS
MaTeMaTHYeCKu CQOPMYIUPOBAHHON MpPOOIEMBbl, MOAEIUPOBATH pEabHbIC
CUTyallUl Ha A3bIKE TIE€OMETPHM, HCCIENI0BaTh IMOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM TE€OMETPHUYECKHX MOHATHA W TeOopeM, ammapara anreOpsl;
pemarb NpakTUYECKHUE 3aJadM, CBA3AHHBIE C HAXOXKJIECHHEM I'€OMETPUYECKUX
BEJIMYMH.



11 KVIACC

OnepupoBaTh MOHATUSMH: IHJIMHIPUYECKAs MOBEPXHOCTh, 00pa3yronue
MWIMHAPUICCKON  MMOBEPXHOCTH, ITWIMHAP; KOHUYECKash IOBEPXHOCTD,
o0pa3yrolire KOHMIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHADP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEJl BPALEHUS.

KrnaccudunmposaTh B3auMHOE pacoNoKeHUE CPEPhI U MIOCKOCTH.

OnepupoBaTh TOHATUSMHU: IIAPOBOH CETMEHT, OCHOBAaHHUE CETMCHTA,
BBICOTA CETMEHTA; IIApOBOM CIJIOM, OCHOBaHHWE IIAPOBOTO CIIOS, BBICOTA
IIApOBOTO CJIOST; IIAPOBOU CEKTOP.

Bbraucisate 00BEMBI M IUIONIAAM TOBEPXHOCTEH TEJI  BpallcHHUS,
reOMETPUYCCKUX TN C MPUMEHEHUEM (OPMYIL.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHMK, BIHCAHHBIA B cdepy u
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHK WM TEJIO
BpAIIICHHS.

BbyucisaTh COOTHOLIEHUST MEXKY IJIOMIAIIMUA TTOBEPXHOCTENH U 00bEMaMH
MOA00HBIX TEIL.

N306paxkats u3zydaembie (UTYpHl OT PYKH M C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoeimoyiHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEKUM M3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHUS TEJI BpaIllCHUS.

W3BnekaTp, HWHTEPIPETUPOBATH W MPeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbImoHATE  ACHCTBUSL CIIOKEHHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha 4YHCIO, OOBACHATh, KAKUMH CBOWCTBAMU OHU
o0anaor.

[TpumeHsATh TpaBUIIO MApaJIEICTUIIEAA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTrOJ
MEXIy BEKTOpaMH, CKAIIPHOE MPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U
KOMITJITAHAPHBIE BEKTOPHI.

HaxomuTe cymMmMy BEKTOPOB M TPOM3BEICHHE BEKTOpAa Ha YHUCIO, yroOJ
MEXIY BEKTOpaMH, CKaJISIPHOE MPOU3BEICHNE, PACKIAAbIBATh BEKTOP O JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3amaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumensaTs reoMerpuueckue (akTbl I PEHICHUS CTEPEOMETPUYECKHUX
3a1a4, MPEANOJIAralolIMX HECKOJBKO IIaroB pPEIICHUs, €CId YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pewats npocreiimme reoMeTpUYECKUE 3a1a4l Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemate 3amaum Ha JOKa3aTENbCTBO MATEMATHUYECKUX OTHOLIEHUN U
HaX0XJCHHUE TEOMETPUYECKMX BEIMYMH MO oOpa3laM WIM aJropuTMam,
IPUMEHSAS] U3BECTHBIE METOAbl NMPU PELICHWH CTAaHAAPTHBIX MATEMATHYECKHX
3a/1au.

[IpuMeHsATP mOpocTEWIIME MPOTPAMMHBIE CpPEICTBA W DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPY PELIEHUH CTEPEOMETPUUYECKUX 3a7aY.

[IpuBoaMTE TpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
KU3HM, pACIO3HABATH NPOSABIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE
CUTyallud W TPUMEHATH HM3YYEHHBIE IMOHATHS B IPOLECCE IOUCKA PELICHUS
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peallbHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, HCCIEAOBATh IIOCTPOECHHBIE MOJCIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pemars MPaKTUYECKUE 3aJayd, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX
BEJINYUH.
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Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
bu6mmoreka [IOK
1 B 1
BEACHIE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTibl MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.eds0o.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPAREHIT https://m.edsoo0.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo0.ru/1c209e37
bubmuoreka [JOK
7 I1 : 4 1
OBTOpEHHE: CEUCHHUSI, PACCTOSHUS U YTIIBI https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeM uudpoBLIe
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 T 12
©/1a BpAlCHIT https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 0]4 5 1
bEMbLTET https://m.edsoo.ru/1¢209e37
bu6moreka [IOK
3 B 10 1
€KTOPBI ¥ KOOPAUHATHI B IPOCTPAHCTBE https://m.edso0.ru/1c209e37
4 [ToBTOpeHue, o6o0IICHNE, 7 1 bu6moreka [IOK
cUCcTeMAaTu3alys 3SHaHU! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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