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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma ydeOHOro kypca «l'eomeTpus» NpoPUIBHOTO ypPOBHS
s obydarommxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CpeHEro o0Iero oopa3oBaHusl,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4ecKoMy OOpa3oBaHUIO, M TPAJAMUIMN POCCUMCKOTO 00pa3oBaHMUS.
Peanmzarnust mporpamMmbl 00ecrieunBaeT OBJIAICHUE KITFOUEBBIMU KOMIIETCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JUJIi CaMOPa3BUTHSI W HEMPEPHIBHOTO 00pa30BaHUS,
IIEJIOCTHOCTh OOMICKYJIBTYpHOTO, JWYHOCTHOTO M II03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00yYarOIUXCH.

HEJU U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTe yueOHOTO Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro oOIIero
oOpazoBaHus OOYCJOBJICHA MPAKTUYECKOM 3HAYUMOCTBHIO METANPEIMETHBIX U
NPEIMETHBIX PE3yJIbTaTOB OOyYEHHUS TC€OMETPUU B HAIPABJICHHHM JMYHOCTHOTO
pa3BUTHS OOydaromuxcsi, (GopMHpOBaHUS (DYHKIIMOHAIBLHOW MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHMIUIMH. PazButne y oOydaronmxcs
NPAaBWIbHBIX TPEJICTABICHUNA O CYIIHOCTH U MPOUCXOXKIECHUU T'€OMETPUUYECKUX
a0CTpakIMii, COOTHOIICHUH pPEAJbHOTO U HIEaJIbHOT0, XapaKTepe OTpaKeHUs
MaTEMaTUYECKON HAayKOW SBJIEHMM U TMPOIIECCOB pEaTbHOTO MHUpPA, MeCTe
r€OMETPUU B CUCTEME HAayK M POJIM MAaTEMaTUYECKOr0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KauyeCTB MBIIUICHHUS, HEOOXOIMMBIX JUIs aJanTaliyd B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcsl OAHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK KakK oO0ECIeYnBaeT BO3MOXKHOCTh H3YYCHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHUE, (HOPMUPYEMOE TMPU HU3YYCHUH OOYyJaronuMuUCs
MOHATUIHHBIX OCHOB T€OMETPHH U MOCTPOCHUH LIETIOYKU JOTUYECKUX YTBEPKICHUMN
B XOJIE PpCIICHUS TEOMETPUYECKUX 3ajad, YMEHHE BBIJIBUTATh U OINPOBEPraTh
TUMOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TPHU PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesTeNbHOCTH dYenoBeka. OpHEHTaIus YelOBeKa BO BPEMEHH W
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOrO ObITHS, ¢dopMa
OTPaKCHHUSI OKPY’KAIOMIET0 MHPA, YCJIOBHE YCIEINTHOTO TMO3HAHWUS M aKTHBHOTO
npeoOpa3oBaHusi  JedcTBUTENRHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OO0BEAUHSECT pa3Hble BUALI YYEOHOM U TpPYIOBOM AESATEIHLHOCTH,



SBJISIETCS OJHUM U3 MPOPECCHOHANBHO Ba)XHBIX KadyeCTB, MOITOMY aKTyajbHa
3ajadya (HOPMUPOBAHUA y OOYYAIOIIUXCS TMPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUYECKON ACATEIHPHOCTH 110 MHOTUM HAIMPABICHUSM.

[enb ocBoeHus mporpamMmbl yueOHOTO Kypcea «['eomeTpusi» Ha mpodriibHOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBareIbHOe U OOILIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcs  yepe3  oOecriedyeHHe  BO3MOXKHOCTH  MpUOOpeTeHuss U
HCTIOJIb30BAHUSA  CUCTEMATHYECKUX TE€OMETPUYECKMX 3HAHUW W JICMCTBUM,
crienu(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIIHOT'O MPOJAOJDKEHUSI 00pa30BaHUs
MO CHEIUATBLHOCTSAM, CBSI3aHHBIMHU C MPUKJIAIHBIM UCIIOJIH30BAHUEM T€OMETPUH.

[Iporpamma mo reomeTpuu Ha MNPO(UIBHOM YpOBHE MpeIHA3HAuYEHA IS
0oOydJaromuxcs CpPEHEeM IIKOJIbI, HE HCIBITHIBABIINX 3aTPYJHEHUN Ha YpPOBHE
OCHOBHOTO 00miero o6Opa3zoBanusi. Takum 00pa3om, oOywarommuecss  Ha
npo@uILHOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MaTeMaTHYeCKUe YMEHHUS,
CBSI3aHHBIE CO crHenuPuKkod TeoMeTpuu U HEOOXOAUMBIE IS JKU3HU B
COBpeMEHHOM oO01ecTBe. KpomMe 3TOro, OHM HMMEIOT BO3MOXXHOCTh H3YUYHUTh
reomMeTpuio Oojee riayOO0KO, €ClM B JajdbHEHIIEM BO3HUKHET HEOOXOJAMMOCTH B
T€OMETPUUECKUX 3HAHUAX B MPODECCHOHAIBHOU JIEITEIIbHOCTH.

JlocTkeHne 1enM OCBOEHHS MpPOTrpaMMbl 00€CTeUrBaeTCA pelIeHUEM
COOTBETCTBYIOIIMX 3a/ay. [IpHopuTeTHBHIMU 3aJauaMu OCBOEHHUS Kypca
«I"'eomerpun» Ha npoduasHOM ypoBHe B 10—11 kitaccax sBiIsItOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opmupoBaHHME TpEACTaBICHHUS O MHOTOIPAHHHMKAX W Telax BpaIICHHS
KaK O BaXHEHIIMX MaTeMaTUYECKUX MOJENSIX, MO3BOJSIONIUX OMHCHIBATH
¥ U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue ymeHHA pacro3HaBaThb Ha 4YepTexax, MOACIIX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHHUS;

e OBJAJICHHE METOJIAaMH PEIICHUS 3aJlay Ha MOCTPOEHUS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMeHHS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPaHHUKAX U TelaX BpaIeHUs U ©X OCHOBHBIMHU CBOWCTBAMU;

e OBJAQJCHWE  AITOPUTMAMH  PEIICHWS  OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHUE  yMEHHUS TMPOBOIUTH  HECIOXHBIE  JOKa3aTeIbHBIC
paccyX/IeHusi B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajady M 3a7ay C
IPAKTHYECKUM COJICPIKAHUEM;

e pa3BUTHE  WHTCJUICKTyaJIbHBIX W  TBOPYECKUX crocoOHOCTe!
oOydJarommxcs, TO3HABAaTEIbHOW  AKTUBHOCTH,  HCCIICOBATEIBCKUX
YMCHHH, KPUTHIHOCTHU MBIIIJICHUS;



e (QopmupoBanue G yHKIIMOHATBHON rPaMOTHOCTH, pENEeBaHTHOM
FEOMETPUM: YMEHHUE pACHO3HABATH MPOSIBICHHUS  T'€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTyallUsiX W TMPU U3YYECHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (opMynupoBaTh HUX Ha S3bIKE
F€OMETPUH U CO3/1aBaTh T€OMETPUUECKUE MOJIECIIA, TPUMEHSITh OCBOCHHBII
FEOMETPUUECKUN anmapaT g PEUICHUS MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATh U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTAMYUTENHFHONM OCOOCHHOCTBIO TPOTpaMMBbl SIBJISIETCS BKJIIOUEHHE B KYypC
CTEpEOMETPUM B HadaJle €ro M3Yy4eHHUs 3ajlady, peHlaeMblX Ha  YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE MUHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUYCHUIO TIPEIMETA.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOY4YEHUSs, TO
€CTh TEOPETUUYECKHE 3HAHUS MMEIOT B CBOE€M OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JeSITeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yYallluXCd B KypCe€ CTEPEOMETPUU MPOBOJMUTCS 3a CUET pEUICHHMS 3ajJad Ha
Co3JaHue  MPOCTPAaHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEPUPOBAHUE
IPOCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3a MPOBOJUTCS C OMOPOM Ha
HATJIITHOCTh, @ OIEpPUPOBaHME O0Opa3oM — B YCIOBUAX OTBIICYEHUS OT
HaIJISIAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEpKaHUSI.

OcHoBHBIE conepxkaTenbHble TUHUU Kypca «I'eometpun» B 10-11 kraccax:
«MHororpanHukny», «IIpsmble U TIOCKOCTH B IPOCTPAHCTBEY, « Tena BpameHus»,
«BekTopbl 1 KOOPAWHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO IO COAEPKAaTeNbHBIM JHMHUSM, HO W IO TOJaMm
0o0ydeHHUs Ha YPOBHE CPEIHET0 OOIIEro 0Opa3oBaHMs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHS paboyell mporpaMMbl, paclpeieNéHHbBIM 10 TojaM oO0y4YeHwus,
CTPYKTYPHPOBAaHO TakKuM 00pa3oM, 4YTOObI OBJIAJICHUE TE€OMETPHUUECCKUMU
MOHSATHUSAMHU U HABBIKAMH OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOI0/IEHNEM TPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOUAIUCH B
OOIIyI0 CHCTEeMY T€OMETPUYECKUX TMPEJCTABICHUN OOYYAIOIIUXCSA, PACIIUPSS U
yray0nsis e€, 00pa3ys MpOoYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEGBHOM IIJIAHE

Ha u3ydenue reomerpun otBoauTCs 3 yaca B Heaento B 10 knacce u 3 4ac B
Henemro B 11 kmacce, Bcero 3a aBa roga oOyudenust - 204 ydeOHBIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHue NOpsIMBIX B IIPOCTPAHCTBE: IIE€pPECEKarolumecs,
napajuleJbHble M CKpeluuBaroluecs npsMble. llapamienbHOCTs NPSMBIX U
IUJIOCKOCTEM B NIPOCTPAHCTBE: IapaJUIeNIbHBIE MpPsMbIE B  IIPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; YroJ MEXAy IpsSMbIMU B IPOCTPAHCTBE.
[TapamnenbHOCTE  IIIOCKOCTEW: [apajllejibHble  IUIOCKOCTH; CBOWCTBA
napajuieNibHbIX  TiockocTed. [Ipocreiiiine mnpocTpaHCTBeHHbIE (UTYypbl Ha
IUIOCKOCTH: TE€TPAdIp, KyO, mapauienenunesa; NoCTPOCHUE CEYECHU M.

[leprieHAUKYISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, IIPSMbIE MapajulesIbHbIE W IEPIECHAUKYJISPHbIE K IUIOCKOCTH,
[IPU3HAK MEPIECHAUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O IPsAMOU
NEPIEHIUKYIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HPSAMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIA  yroj, JIMHEHHBIM YroJl  JIBYIPaHHOIO  yIJa.
IlepnieHAUKYJIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH O IJIOCKOCTH, PACCTOSHUE
OT IpsMOH  JO  IJIOCKOCTH,  MpoeKkuuss  (Gurypsl  Ha IIJIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEH: IPU3HAK  NEPHEHIUKYIIPHOCTU  JIBYX
mIockocTen. Teopema o TpEX MEPNEeHAUKYIISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIIYKJIbIE
Y HEBBIIYKJIbIE MHOIOTPAHHUKY; Pa3BEPTKa MHOrorpanHuka. I[Ipusma: n-yronsHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBL;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs IIOBEPXHOCTH IIPU3MBL. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJienvnes; U ero coucrsa. Ilupamupa: N-yronpHas nupamuja, 'paHd U
OCHOBaHHE MUpPaMUbl; OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yCeu€HHasi NHUpaMuja. OJNEMEHTbl HNpu3Mbl M nupamuisl. [IpaBuibHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS IHPAaMHJA; NPABUJIBHAsL TPEYroJibHas NHpPaMUAA W IPABWIbHBIN
TeTpa’rap; KyO. IlpeacraBneHue O TMpaBUIBHBIX MHOTOIPAHHUKAX: OKTadp,
noJieKka’ip ¥ ukocasap. CeueHus: NpU3Mbl U IUPAMUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, INPAMOM,
IUDIOCKOCTU.  DJEMEHTBl CHUMMETPHUM B IHpPaMHMAAX, NapajuleNCNUINenax,
IIPAaBUJIBHBIX MHOI'OTpaHHUKaX.



Bbrunciienne 31€MEHTOB MHOTOTPAHHMKOB: pEOpa, [MaroHalid, YIJIbL.
[Inomaasr OOKOBOM MOBEPXHOCTM W IOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IUIOAJAb OCHOBAaHWUW, TeOpeMa O OOKOBOW MOBEPXHOCTH HPSIMOU IPU3MBI.
[Inomaasr OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOM MNUPaMUBbI,
TeopemMa O TIuiomand yceuéHHou mnupamuabl. [lonstue o0 o0béme. OOBEM
MUpaMUIbl, TPU3MBI.

[TogoOHuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KJIIACC

TeJsia BpaleHus

Hunuuaapudeckast MIOBEPXHOCT, obOpazyrorniue AJTUHIPUIECKON
MOBEPXHOCTH, OCh IUJIUHIPUYECKOW TOBEpXHOCTU. [luamHAp: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTb, OOpa3ylolias M OCb;, IUIONIaAh OOKOBOM M TIOJHOMU
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOU MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHME M BepIIuHA, 00pa3yrommasi
U OCh;, IUIONIAAh OOKOBOM U TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHUS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIOIMIAIb MOBEPXHOCTU CQEPBHI.
Bsaumnoe pacrnonoxenue cepsl U IUIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
II0IIA b CEPHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTU. Pa3BépTka uinHapa U KOHYca.

KoMOuHanuu Ten BpaileHUs U MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WM TEIO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 06 00béMeE
MpSIMOYTOJILHOTO Mapajuienenunena u cieacteuss u3 He€. O0bEM UUIMHIpA,
konyca. O0béM mapa u miomaas chepsl.

[TogoOnple Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJL.

Ceuennsi uunuHapa (mapauieTbHO W TMEPIEHAMKYISIPHO OCH), CEUYEHUS
KOHyca (mapajijieJIbHOE OCHOBAHUIO M TPOXOJSIIEe 4Yepe3 BEPIIMHY), CECUCHUs
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B mpocTpaHcTBe. C0XKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkeHHUEe BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. IlpaBuno mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
MIPUMEHECHUEM TpaBUJ JCUCTBUU C BekTtopamu. [IpsmoyronbHas cucrema



KoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimme 3amaum B
KOOpJMHATax. Yroa Mexnay BekTopamu. CkajlsipHOE NpPOU3BEIECHHE BEKTOPOB.
Bbrunciienne yriioB Mexjay OpsIMBIMH U IUIOCKOCTAMH. KoOpauHATHO-BEKTOPHBIN
METO]1 npu pelIeHUH F€OMETPUUYECKUX 3a/ay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJbTAThl OCBOCHHUS MPOrpaMMbl Yy4yeOHOTO TpeameTa
«MaremMaTuka» XxapaKTepU3yHTCS:

I'pa:knanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOr0 WI€Ha POCCHUHUCKOTO OO0IIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMPOCH M TIP.), YMEHUEM
B3aUMOJICHICTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUHM C WX
GYHKIMSIMU 1 Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUHCKON Tpa)KAaHCKOW HJACHTUYHOCTH, YBaKCHUS
KIIPOIIUIOMY M HACTOSIIIIEMY POCCUHUCKOW MaTeMaTHUKH, IICHHOCTHBIM OTHOIIICHUEM
K JOCTIKCHHMSIM POCCHUUCKMX MAaTEeMaTUKOB U POCCHUICKOW MaTeMaTH4YeCKOM
IIKOJIBI, K HCIOJB30BAHUIO ATUX JOCTIKCHUN B JPYIMX HayKaxX, TEXHOJIOTHSX,
c(hepax’dKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEH pOCCUICKOrO Hapoga;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMs, JTHYECKOTO  TOBEACHUSA,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYIYIIIETO.

JcTeTHYecKoe BOCIIMTAHNE:

ACTETUYECKUM OTHONIEHHMEM K MHpPY, BKJIIOUAs ACTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aja4, pEIIEHHNH, pacCyXICHUM;
BOCIIPUMMYHBOCTHIO K MATEMATHYECKUM aCIIEKTaM pa3IMYHbIX BHUIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MAaTeMaTHYCCKHE 3HAHHUS B
HWHTEpecax 370poBOro U 6€30macHoOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE IMHTaHHE, COATIAHCHPOBAHHBIA PEKUM 3aHATUN U

OTIbIXa, peryisipHas buznueckas aKTUBHOCTB); busrueckoro
COBEPIIIEHCTBOBAHNA, npu 3aHITHIX CIIOPTUBHO-03I0POBUTEIHHON
JeSTETHHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHMEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHAIIBHOW  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit npodeccud U peaau30BbIBATH COOCTBEHHBIE >KMU3HEHHbBIC ILJIAHBI;



FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TPOTSKECHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUICCKUX 3a]]a4 MATEMAaTHUECKOW HAIPaBIECHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO AKOJIOTHYCCKON KYJbTYPhl, MOHMMAHHEM BIIHSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HA COCTOSHHUE TPUPOJHON M COIHMAIBHON
CpeImbl, OCO3HAaHHWEM TJIOOAJBHOTO XapakKTepa SKOJOTHYECKHX IPoOsIeMm;
OpHEHTaIlMeld Ha TPHUMEHCHUE MaTeMaTHYCeCKUX 3HAHUU I pEIICHHs 3a7a4 B
00JIaCTH  OKpY)KAloIICH Ccpepl, IUIAaHUPOBAHHUS IIOCTYIIKOB ¥  OIEGHKH WX
BO3MOXXHBIX TIOCIICJICTBUH ISl OKPY>KAFOIICH CPeIbI.

IleHHOCTH HAYYHOT O MIO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIICCTBEHHOW MPAKTHKH, ITOHUMaHUEM
MaTEMaTUYCCKOM HAyKH KaK cQepbl YeIOBEUCCKOW JIEeITCIbHOCTH, JTaloB €€
pa3BUTHS M 3HAYUMOCTH JUJI Pa3BUTHUS ITUBWIM3AIlUW; OBJAJACHUEM S3BIKOM
MaTEMaTUKA M MaTEMaTHYCCKOW KyJIbTYpOH KaK CPEJACTBOM TIO3HAHHUS MHPa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO W HCCIICIOBATEIBCKYIO JCATEIBHOCTD
UHAWBUAYAJTBHO W B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO MpeameTa
«MaremaTtuka» XapaKTePU3YyHTCs OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMU, YHUBEPCANbHBIMU PecyIAMUBHLIMU 0eUCMBUIMU.

1)  Vuueepcarvnvie  nozmasamenwvuwvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 o0Oyuarwuxcsa (oceoeHue
Memo008  NO3HAHUSL — OKpydcaowe2o  Mupa;,  HpUMeHeHue  J02U4eCKUX,

ucce008amenbCKux onepayull, ymenutl pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue AeMcTBUS:

e BBIIBITh M XapaKTEPHU30BaTh CYIIECCTBEHHBIEC MPU3HAKU MaTEMaTHUYECKUX
O0OBEKTOB, TOHATHM, OTHOIICHHH MEXIy IOHATUAMH; (OPMYIUPOBATH
ONpENICJICHUS]  TMOHSATHM; YCTAHABIMBATH  CYIIECTBEHHBIM  MPU3HAK
KJIacCH(pUKAIIMU, OCHOBAHUSA JUIi OOOOINEHHWS W CpPaBHCHUS, KPUTECPUHU
MPOBOJIMMOTO aHAIN3a;

e BOCHpHHUMATH, (OPMYJIHPOBATH W  NPEeOOPa3OBBHIBATH  CYXKICHUS:
YTBEPJUTEIbHBIE W OTPHUIATENIbHBIC, €IUHUYHbIC, YACTHBIE M OOIIUE;
YCJIOBHBIE;

e BBISIBIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
MpoTUBOpeursi B (akTax, MaHHBIX, HAONIOACHUSAX U YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEPUU IS BBISBJICHUS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEIYKTUBHBIX M
MHIYKTUBHBIX YMO3aKIIOUEHUW, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAUBATH apryMEHTALIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BbIBOJbL;

e BBIOMpPATH crMoOcoO peuieHust yd4eOHOM 3anauM (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelIeHHs, BbHIOMpaTh HauOojee TMOAXOASAINMK ¢ y4€ToM
CaMOCTOSTEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBareJbcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KAaK HCCIIENOBATEIbCKUIA MHCTPYMEHT IMO3HAHMUS;
dbopMynrpoBaTh BOMPOCHL, (PUKCUPYIOUIUME TMPOTHUBOpPEUHE, MpoOIemy,
yCTaHABIMBaTh  MCKOMOE M  JaHHOoe, (OpMHUpPOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHu4ecKoro
0o0BbEKTa, SIBJIEHUS, NPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBIIEHUSIMU, IPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
IOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJAOB U 000OIIEHUI];

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE MPOIECCA, a TAKKE BbIABUIATH
IPEIIOI0KEHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

e BBUIBIATH JAeUUUTH MH(DOpPMALMM, JAHHBIX, HEOOXOAMMBIX JJIsi OTBETA
Ha BOIIPOC U JUJIS pelIeHUs 3a/1auH;

e BbHIOMpaTh HMHPOPMAIMIO U3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS;

e CTPYKTYypUpPOBaTh MH(POPMAIHIO, IPEACTABIATH €€ B pa3iInyHbIX (popmax,
WITIOCTPUPOBATh IPapUUECKH;

e OLICHUBATH HaAEXHOCTD uHpOpMaIuu 1o CaMOCTOSITENBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvuvie  Kommynuxamuenwvle Oeticmsus, — obecneuugarom

copmMUpo8aHHOCms COYUANLHBIX HABLIKOE 00YYAIOUUXCA.

Oomenne:



BOCHPUHMMATh W (OPMYyJIHpPOBaTH CYXACHUS B COOTBETCTBHUH C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATH ITOJYyYECHHBIN PE3YJIbTAT;

B X0J1e 00CYXAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pElIEHNs; COMOCTABIATH CBOM CYXKICHHMS C CYXICHUSMH JIPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3jiMyMe M CXOACTBO IMO3UIIMIA; B
KOppeKTHOU hopme hopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEACTABISITH  PE3yJbTaThl  PEIIEHUS  3aJaud,  DKCICPUMEHTA,
UCCJIE/IOBAHUsA,  MPOEKTa,  CaMOCTOATEIBHO  BbIOMpaTh  (dopmar
BBICTYIUJICHUS C YUETOM 3a/1a4 NMPE3CHTAIUN U OCOOCHHOCTEHN ayIUTOPHHU.

CoTpyaHu4ecTBo:

e TMOHUMMATh U  MCIOJB30BAaTh  MPEUMYIIECTBA  KOMaHIHOMU u

3)

WHIAWUBUAYaJTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1EJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOM
paboThl, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUSI HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B IPYNIOBBIX opMax paboThl (00CYKIeHUsI, OOMEH MHEHU,
«MO3TOBBIE IITYPMB» W WHBIC); BBHIMOIHATH CBOIO YacTh pabOTHI H
KOOPJMHUPOBATh CBOM JEHCTBUS C JAPYTMMH YICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTECPHUSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvnvle  pezynamuenvle  Oelicmausl, obecneuusaiom

Gopmuposanue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a9d, BEIOMPATh CIIOCO0 perIeHIS
C Y4ETOM MMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH II03HABAaTCIbHOM pe(ieKcMH KaK OCO3HAHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJCTh CIIOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJS mpolecca U
pe3yibpTaTa peuIeHrs] MAaTEMAaTHYECKOW 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEIICHUHN
3aJlaud, BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAUJEHHBIX OIMIUOOK, BBHISBICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIHM U YCJIOBHUSIM, OOBICHATH
IIPUYUHBI JTOCTHKECHHSI WIM HEAOCTHIKEHHUS PE3YIbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OrnepupoBaTh MOHATUSIMU: TOUKA, MIPSIMasi, IIOCKOCTh.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU M CIEJACTBUS W3 HUX MPU PEUICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE pacrojoXeHUE TPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIM YTOJI, TpaHU JBYI'PAHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA yroJl JIBYTPaHHOTO YIUIa; TpajaycHas Mmepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIN
MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPAaHHHUKA, TPABWIIBHBIA MHOTOT'PAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAHHHUKOB (MMMpaMUa; TpHU3Ma,
psIMOYTOJIBHBIN Mapasuienenumnes, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKH, BbIOMpas  OCHOBAaHMS  JUJIS
Kknaccuukauy  (BBIMYKJIbIE M HEBBIMYKJIBIE MHOTOTPAHHHUKHU; TMPABUIIbHbBIE
MHOTOTPaHHUKH; MPSAMbIC U HAKJIOHHBIE TTPU3MBI, TTapaJUICIICIIUIIC B ).

OnepupoBaTh MOHATUSMU: CEKYIas MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OODBICHATH MPUHIIUTIBI TOCTPOCHUS CEYCHH M, UCTIONB3YSI METOT CIIE/IOB.

Ctpoutrh ceueHUss MHOTOTPAHHUKOB METOJIOM  CIIEJIOB,  BBINOJHSITH
(BBIHOCHBIC) TIIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYp: BUT
CBepxy, COOKY, CHH3Y.

PemaTe 3amaun Ha HAXO0XKJACHHE TEOMETPUISCKUX BETUYNH MO 00pa3liaM WIH
aNropuT™MaM, NPUMEHSAS HW3BECTHbIE AHAJIUTHYECKHE METOAbl IpPH pPEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a]a4 HA BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKH JI0O TpsIMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMUMHUCS PSIMBIMHU.

Pemiats 3a1aun Ha HaX0XAEHUE T€OMETPUUYECKUX BEIWYMH MO o0pasiaM Hiu
aNropuT™MaM, NPUMEHSAS HW3BECTHbIE AHAJIUTHYECKHE METOAbl MpPH pEHICHUHU
CTAaHJAPTHBIX ~MAaTEMATHYECKUX 3aJa4 Ha BBIYUCJIEHUE YIJIOB  MEXIY
CKpPCILIMBAIOUIMMHUCS  MPSIMBIMU, MEXAY TMNPSIMOM U  IUIOCKOCTBbIO, MEXIY
IJIOCKOCTSIMH, JBYTPaHHBIX VTJIOB.



Boruncnsath 00bEMBI U IIOMIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMya) ¢ OpuUMEHEeHUueM (OpMyJ; BBIYHMCIATH COOTHOUIEHUS MEXAY
IIOLAASIMU TOBEPXHOCTEH, 00BEMaMU MOAO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMM: CHUMMETPUS B NPOCTPAHCTBE; LEHTP, OCh H
MJI0CKOCTh CUMMETPHUU; LEHTP, OCh U IUIOCKOCTh CUMMETPUHU (PUTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX.

[IpumeHnsaTh reomeTpuueckue QakTbl sl PEUIeHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAratolUX HECKOJIBKO 1Iar0B PELICHHUs], €CJIM YCIOBUs IPUMEHECHUS
3a/laHbl B IBHOM (hopme.

[IpuMeHAT, mpocTEdIIME IPOTPAMMHBIE  CpPEICTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3aad.

[IprBoaUTE mHpHUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKU3HU, PaclO3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJNy4YeHHbIE 3HAHUS Ha IPAKTUKE: AHAJIU3UPOBAThH DPEaJIbHbIC
CUTyallud W TPUMEHATh HW3YYEHHBIE NOHATHUA B MPOLECCE IMOUCKA PEMICHUs
MaTEeMaTU4YeCKu CHOPMYITHUPOBAHHOM MpOOJIEMBbl, MOJACIUPOBATh peabHbIE
CUTyallUM Ha $A3bIKE T'E€OMETPUHM, MCCIEA0BATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a71a4l, CBSI3aHHBIC C HAXOXKICHUEM I'€OMETPUUYECKUX BEJIUYHH.

11 KIIACC

OnepupoBaTh MOHATUAMH: UMIUHAPUYECKAs TOBEPXHOCTh, 0O0pa3zyrolue
IIMHJIPUYECKON  TOBEPXHOCTH;,  MHJIMHIAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYeCKON TOBEPXHOCTH, KOHYC; c(heprudecKkas MoBEpXHOCTb.

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

OOBICHATH CLIOCOOBI TTOJTYYSHUS TEJ BpaI[CHUS.

KnaccudummpoBats B3aiMHOE pacmoyioxkeHUe chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IMIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOU CEKTOP.

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

OnepupoBaTh TOHSTHSIMH: MHOTOTPAaHHUK, BIMCAHHBIN B cdhepy U
OMMMCAaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEIO
BpAIICHMSI.

BBIYuCISITh COOTHOMICHUS MEXIY TUIOMIAISMU MOBEPXHOCTEH W 00BEMamMu
MOA0OHBIX TelL.



N3o0paxate u3zyyaemble (QUTYpbl OT PYKM M C TNPUMEHEHUEM HPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
buryp: Bua cBepxy, COOKY, CHU3Y; CTPOUTh CEUCHHUSI TEJI BPAILICHHUS.

N3Bnekath, HHTEPNPETUPOBATH U MPEOOPa30BbIBATH HWH(OpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B TPOCTPAHCTRBE.

BbINOJIHATE JEUCTBHUSL CIOKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKCJIO, OOBSICHATh, KAKUMH CBOMCTBaMH OHH 00J1aal0T.

[IpuMeHATh TpaBUIIO NMapaIEICIUIENA.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ 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.

3amaBaTh IJIOCKOCTh YPABHEHUEM B JEKAPTOBOM CUCTEME KOOPIHMHAT.

[IpumensaTy reomerpuueckue QakThl JIs1 pEHIeHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaralinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOU (hopme.

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

Pemlatp 3agaum Ha [10Ka3aTelbCTBO MATEMATHYECKUX OTHOLICHUH U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METOBI [IPU PEIICHUU CTAaHJAPTHBIX MATEMAaTUYECKUX 3a]1ay.

[IpumensAT, mpoCTEMIIME MOPOTPAMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEILICHUU CTEPEOMETPUUYECKUX 3aa4.

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

[IprMeHATh MOJNy4YEHHBIC 3HAHUS Ha IPAKTUKE: AHAJIU3UPOBATH PEaJIbHbBIC
CUTyallUM W IMPUMEHATh W3YUYECHHBIE IOHATUS B INPOLECCE IMOUCKA PEIICHUS
MaTeMaTu4eckd C(OopMyIHpOBaHHON TPOOJIEMBI, MOJCIHPOBATH pPEATbHbBIC
CUTyallUM Ha $S3bIKE TE€OMETPUHM, MCCIEI0BATh MOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATUI U TEOPEM, almnapaTa anreopbl; peraTh
MMPAKTUYECKNE 3a7a4d, CBA3aHHBIE C HAXOXKICHUEM T'€OMETPUYECKHUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoarupie  Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B crepeomMeTpuio 15
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 15 1
[MapannenbHOCTh MPSMBIX U TIOCKOCTEN
3 [eprieHAUKYIAPHOCTD MPSIMBIX U 14
IJI0CKOCTEH
4 YTrubl MeXy IPSIMBIMU U TUIOCKOCTSMH 12 1
5 MHororpaHHuKH 20 1
6 OO6BEMBI MHOTOTPAaHHUKOB 10 1
7 [ToBTOpEHME: CeUeHMsI, PACCTOSHUS U YIJIbI 16 1
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 5 0




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE

HaumeHnoBaHue pa3aesioB U TeM uu¢poBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )

NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena Bpamenus 26

OO6bEMBI TEN 10

BexTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 37

[ToBTOpenue, oboOIeHME, 29 1

cUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 0
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