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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydyeb6HOro Kypca «['eomerpus» 6a3oBoro ypoBHs st oOydarormuxcs 11
KJlaccoB paspaboTaHa Ha ocHOBe denepanbHOr0 TOCYIapCTBEHHOTO O00pa30BaTENLHOTO CTaHIApTa
cpemHero oOmero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHU, MPEIBSIBISIEMBIX K
MaTEeMaTHYeCKOMYy OOpa30BaHUIO, W TPAAUIMA POCCHUUCKOTO 0OpazoBaHus. Peanmm3zaius mporpammsl
o0ecrieunBacT OBJIAJICHUE KITFOUEBHIMUA KOMITETEHIIMSIMHU, COCTABIISIONIMMA OCHOBY ISl CAMOPA3BUTHUS U
HETPEPHIBHOTO 00pPa30BaHMs, LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO M IIO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH OOYJAOIITIXCSI.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yd4eOHOTrO Kypca reoMeTpHuH Ha YPOBHE CpeHEero o0Iero oOpa3oBaHHs 00YCIIOBIICHA
NPAaKTUYECKOH 3HAYMMOCTBHIO METANpEeJAMETHBIX W IPEJIMETHBIX PE3ylIbTaTOB OOyUeHHs I'€OMETpUU B
HANpaBJIEHUU  JIMYHOCTHOTO  pa3BUTUS  oOydaromuxcsi,  (GOpMHUpOBaHHUA  (YHKIIHMOHATBHON
MaTeMaTU4eCKON TPaMOTHOCTH, M3YYEHHUs APYrUX y4eOHBIX AUCHUIUIMH. PazButne y oOywarommxcs
IPAaBWIBHBIX IPEACTABIEHUN O CYHUHOCTU U TMPOUCXOXKIECHUU T'€OMETPHUUECKHX aOCTpaKIIHid,
COOTHOULICHUU PEAJIbHOIO U MJCAIBHOIO, XapaKTepe OTPAKEHUsS MATEMaTUYECKOM HAyKOH SIBIICHUM U
MPOLIECCOB peajbHOr0 MHpa, MECT€é TE€OMETpUM B CHCTEME HAayK M pOJM MaTeMaTH4YeCKOro
MOJICIMPOBAaHUSI B HAyYHOM IIO3HAHUUM U B TMPAKTHKE CHOCOOCTBYET (OPMHUPOBAHHUIO HAYYHOTO
MHUPOBO33PEHHUS YUaILIUXCS, a TAK)KE KAUeCTB MBIIUICHUS, HEOOXOIUMBIX ISl aaNTallid B COBPEMEHHOM
oO1ecTBe.

I'eomeTpust siBAsieTCsl ONHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHEro odiiero oOpa3oBaHus,
TaK Kak 00ecreuynBaeT BOZMOKHOCTh N3YYEHUS KaK JUCIUILINH €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH,
TaK U TYMaHUTApHOII.

Jlornueckoe MplIIeHHE, (hopMuUpyeMoe NpH H3YyYCHHU OOYYAIOUIMMHUCS TOHATHUHBIX OCHOB
FEOMETPHUH U MOCTPOCHUH LEMOYKH JIOTHYECKUX YTBEPKACHUN B XOJI€ PELICHUsS] TEOMETPUUYECKUX 3aj1ad,
YMEHHUE BBIIBUTaTh M ONPOBEPraTh T'MIIOTE3bI HEMOCPEACTBEHHO HCIOIB3YIOTCS TPU PEHICHUH 3a]ad
€CTECTBEHHO-HAYYHOI'O IIUKJIa, B YACTHOCTHU U3 Kypca (GU3UKH.

YMeHrne OpUEHTHPOBATHCS B MPOCTPAHCTBE HWIPACT CYIIECTBEHHYIO pOJIb BO BCEX O0JIACTSIX
NesATENbHOCTH YenoBeka. OpueHTalus 4ejIoBeka BO BpEMEHHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE
€ro COUHMAIBHOTO ObITHA, (popMa OTpakeHUS OKPYKAIOIIET0 MHpPA, YCIOBHE YCHEIIHOTO TO3HAHUS M
aKTUBHOTO MpeoOpa3oBaHusl JEeUCTBUTENbHOCTH. OnepupoBaHHe MPOCTPAHCTBEHHBIMH OOpa3zaMu
00BeIMHSACT pa3HbIe BUABI YIEOHOW M TPYIOBOW AESATEIBHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHATBHO
BaXHBIX Ka4yecTB, MOATOMY aKTyajbHa 3ajJaya (OPMHUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOIO
MBIIICHHUS] KaK Pa3HOBUIHOCTHA O0OpPa3HOTO MBIIUICHUS! — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K
MPAKTHYECKOHN JESITETFHOCTH IO MHOTUM HAIPABIICHUSM.

Ilens ocBoenuss mporpammbl yueOHOTO Kypca «I'eomeTpusi» Ha 0a30BOM ypOBHE OOydUeHUS —
o01reo0pa3oBaTenbHOE M OOIIEKYTBTYPHOE Pa3BUTHE OOYyYArOMIMXCs yepe3 o0ecredeHne BO3MOXKHOCTU
nproOpeTeHUs M UCTIOJIB30BAHUS CUCTEMATHYECKIX T€OMETPHUUECKUX 3HAHUH U JeHCTBUH, CIICIIU(PHIHBIX
Tre€OMETPUH, BO3MOKHOCTH YCIELTHOTO POI0JKEHHUs 00pa30BaHUs MO CHEIMATBHOCTSAM, HE CBA3aHHBIM C
NPUKJIAHBIM UCTIOB30BaHUEM T€OMETPHUH.

[lporpamma mo reoMmeTpur Ha 0a30BOM YpOBHE NpefHa3HAueHa i OOydYarolUXCs CpeaHei
IIKOJIBI, HE WCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHEHUH Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS.
Taxum o0Opa3oM, oOyyaromuecs: Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MaTeMaTHYECKUE YMEHUs,
CBs3aHHbBIE CO crelU(UKONH TeOMETpUH U HEOOXOIUMBIE JUIsl )KU3HH B COBpeMEeHHOM obmectBe. Kpome
3TOT0, OHU MMEIOT BO3MOKHOCTh M3Y4YHTh ['€OMETPHUIO Oosiee Tiy0oKo, eclii B JajlbHEHIIEeM BO3HUKHET
HEOOXOIMMOCTh B T€OMETPUIECKHIX 3HAHUAX B MPOPECCHOHAILHON ICATEITBHOCTH.



JlocTukeHre e OCBOSHUS MPOTpaMMBbl 00E€CTIEUNBACTCS PEIICHUEM COOTBETCTBYIOIIMX 3aad.
[TpropuTeTHRIMHE 33/1a4aMU OCBOeHUS Kypca «['eoMeTprm» Ha 6a30BOoM ypoBHE B 11 Kitaccax SBISFOTCS:

dbopMupOBaHUE MPEACTABICHUS O TEOMETPHH KaK 4acTH MHPOBOU KyIbTYphl M OCO3HAHHE €
B3aMMOCBS3H C OKPYXKAIOIIUM MUPOM;

dbopMupOBaHUE TMPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPAICHUS KaK O BaXXHEUIINUX
MaTEeMaTHYECKHX MOJIEIISIX, TIO3BOJISIONINX OIMMCHIBATH M U3yYaTh Pa3HBIC SIBICHHUS OKPYKAIOMIETO MHUPA;

dbopMupOBaHHE yMEHHUs pAClO3HABaTh Ha UYEPTEekKax, MOJENSIX U B pPEaTbHOM MHUPE
MHOTOTPaHHHUKH U TeJla BPAICHUS;

OBJIAJICHUE METOJAMH PEIICHUs 33aad Ha MOCTPOCHUS Ha M300pPaKECHHUSX MPOCTPAHCTBEHHBIX
uryp;

dbopMUpOBaHHE YMEHHsSI ONEPHUPOBATH OCHOBHBIMH TOHSTHSMH O MHOTOIPDAHHHUKAX U Tellax
BpallleHUs] U UX OCHOBHBIMH CBOMCTBaMU;

OBJIaJICHUE AJITOPUTMAMU PEIICHHUS] OCHOBHBIX THIIOB 33/1a4; ()OPMUPOBAHHE YMEHHS TPOBOJIUTH
HECJIOXKHBIE JI0Ka3aTeNbHBIE PACCYKIEHUS B XOJI€ DEIICHUS CTEPEOMETPUYECKHX 3ajJady W 3a7ad C
MPAKTHYECKUM COJICPKAHUEM;

pa3BUTHE HWHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH O0Oydarolmuxcs, M03HaBaTEIbHON
AKTUBHOCTH, UCCJICIOBATEIIbCKIX YMEHUH, KpUTHYHOCTH MBIIIUICHHUS,

dbopmupoBanre (HyHKIIMOHATILHON TPaMOTHOCTH, PEJIEBAHTHOM reéOMETPUH: YMEHHUE paclo3HaBaTh
MPOSIBIICHUSI TEOMETPHUECKUX TOHSTHHA, OOBEKTOB U 3aKOHOMEPHOCTEH B pEAIBbHBIX IKU3HEHHBIX
CUTyallUsiX M TPU U3YYCHUU JPYTrUX Y4eOHBIX TMPEAMETOB, TNPOSBICHHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (POpMyIHpOBaTh WX HA S3BIKE T€OMETPHUH W CO3/aBaTh I'€OMETPHUYECKHE MOJIEIH,
MPUMEHSTh OCBOCHHBIM T€OMETPUYECKHM ammapar A pelieHHs] MPaKTUKO-OPHUEHTHPOBAHHBIX 3ajad,
WHTEPIIPETHPOBATH U OIICHUBATH MOJIYICHHBIC PE3YIIBTATHI.

OTnUYUTENHEHOM 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUN B Hadale
€ro M3ydeHWs 3a7ad, peliacMblX Ha YPOBHE WHTYWTHUBHOTO IIO3HAHHS, W OIPEACIEHHBIM 00pa3oM
opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHAS, CTHUMYJIUPYET TMPOTEKAHWE WHTYUTHBHBIX MIPOIECCOB, MOTHUBUPYET K JaJIbHEHIIEMY
U3YYCHUIO MPEeIMETA.

[Mpenmourenue oTHa€TCsl HATISAHO-KOHCTPYKTUBHOMY METOY OOYYCHHS, TO €CTh TCOPETHUSCKHE
3HaHHUA HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHUYECKON AesTenbHOCTU. Pa3BuThe
MPOCTPAHCTBEHHBIX TMPEICTABICHUN Y yJalIuXcs B Kypce CTEPEOMETPUU MPOBOAMTCS 3a CUET PEIICHUS
3alad Ha CO3/aHHE MPOCTPAHCTBEHHBIX OOPa30B M 3aJady Ha ONEPHUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Coznmanue oOpaza TPOBOIUTCS C OMOPOM HA HATJIAIHOCTH, a OTEPUpPOBaAHHUE OOpa3oM — B
YCIIOBUSIX OTBJICUEHUS OT HATJISTHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMUS.

OcHoBHBIE conaepkaTenbHbie JMHHH Kypca «[eomerpum» B 11 kimaccax: «MHOTOTpaHHHKNY,
«[IpsiMble ¥ TJIOCKOCTH B TMpOCTpaHCTBe», «Tema BpameHus», «BeKkTopbl W KOOpPAMHATHI B
npocTpancTBe». POPMHUPOBAHNE JTOTHIECKIX YMEHHUH pacmpeesisieTcsi He TOJIBKO 10 COJAepKATeIbHBIM
JUHUSIM, HO | 110 T0/1aM 00y4eHHUs Ha yPOBHE CpeHero oo1ero oopazoBaHusl.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHUS paboueit
MPOrpaMMBbI, pacHpeNesIEHHbBIM 10 ToAaM OOYdYeHHs, CTPYKTypUPOBAHO TaKuUM o00pa3oM, dYTOOBI
OBJIAJICHUE TCOMETPUYCCKHUMH TIOHSATHSAMH W HAaBBIKAMH OCYIIECTBISJIIOCH TIOCJCIOBATEIBHO M
MOCTYNATeNbHO, C COOJIOJCHHEM MNPUHIUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYATNCH B
00IIYyI0 CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YJaronIuxcs, pacuupsis U yriayomss e€, oOpasys
MPOYHBIE MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue reomerpun otBoautcs 1 vac B Henemo B 11 kiacce, Bcero 3a rojg ooyuenus - 34
yueOHBIX yaca.

COJAEP)KAHHME YYEBHOI'O KYPCA



11 KIIACC

Tena Bpamenus

[{unuuapuueckass  MOBEPXHOCTb,  OOpasyloliue  IWIMHAPUYECKOM  TMOBEpPXHOCTH,  OCh
WINHIpUYECKON moBepxHocTU. LmnuHap: ocHoBaHus U OOKOBasi MOBEPXHOCTh, O0Opas3yrolas U OCh;
IUI0IAAb OOKOBOM 1 MOJTHOM MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yrolIre KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKOU
noBepxHocTu. KOHyc: OCHOBaHME M BepIIMHA, OOpasyromias U OChb; IUIOL[aJb OOKOBOM M MOJHOMN
MOBEPXHOCTHU. Y ceu€HHBIN KOHYC: 00pa3yIolIe U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Coepa u map: ueHTp, paauyc, AMaMeTp; IJIOLIAb MOBEepXHOCTU chepsl. BzanMHoe pacnonoxxenue
cdepsl U IIIOCKOCTH; KacaTeabHasl IIIOCKOCTh K cdepe; mIomaab cQepsl.

N300pakeHue Tes BpallleHus Ha MII0CKOCTH. Pa3BépTka uiMHApa U KOHYyca.

KoMOuHamuu Ten BpalleHuss ¥ MHOTOTPaHHMKOB. MHOTOIpDaHHHK, OMHCAaHHBIM OKOJO c(ephl;
cdepa, BIMcaHHasi B MHOTOTPaHHUK, UM TEJIO BPAIIECHUS.

[Tonsatue 00 o6béMe. OcHOBHBIE cBolcTBa 00BEMOB Ten. Teopema 00 00BEME MPAMOYTOIBHOIO
napasiesnienunena u cieacTeus u3 He€. O0bEM nuanHapa, Konyca. O0BEM mapa u iomaab chepsl.

ITono6uble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOIIAJSAMHM IOBEPXHOCTEH, 00BEMaMu
MOTOOHBIX TE.

CeveHus muauHzApa (IapajuiesIbHO W NEPIEHIUKYISIPHO OCH), CEYEHUs KOHyca (TMapaljiesbHOe
OCHOBAHUIO U IPOXOAIIEE Yepe3 BEPIIMHY ), CEUEHHUS LIapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B npoctpaHcTBe. Cl0XKEHNE U BBIMUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA
Ha 4ncio. PasnokeHue BEkTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaM. IIpaBuio mapamnenenumnena.
Pewenne 3ama4, CBs3aHHBIX C IPUMEHEHUEM IIPaBUI ACUCTBUM ¢ BeKTOopaMu. [IpsMoyronbHas cucrema
KoopAuHaT B npocTtpaHcTBe. Koopaunartel Bekropa. [Ipocreimume 3amaum B KOOpAUHATAX. YTOJI MEKIY
BekTopaMu. CKaJsipHOE NPOU3BEACHNE BEKTOPOB. BbuncieHne yrioB MEXy OpSMbIMU U TNIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBINM METOJ IIPH PEIIEHUN T'€OMETPUUECKUX 3a1ad.

IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JlnuHOCTHBIE  pe3yibTaThl OCBOCHHS IpOrpaMMmbl  yueOHoOro mpeamera «MaremaTuka»
XapaKTepU3yrTC:

I'paxknanckoe BocnuTaHue:

c(OPMUPOBAHHOCTBIO T'PAXKAAHCKOW MO3UIUU OOydarolerocs Kak aKTHBHOTO M OTBETCTBEHHOT'O
YJieHa POCCHUHCKOro OOIIECTBa, MPEJICTABICHHEM O MaTeMaTHYECKHUX OCHOBaX (YHKUMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYP, ABJICHUH, IPOIeaAYyp I'paxkaaHCKOro odmiecTBa (BIOOPHI, OIPOCHL U MIp.), YMEHUEM
B3aMMO/ICHCTBOBATh C COLIMATBHBIMUA HHCTUTYTAMH B COOTBETCTBUM € UX (YHKIMSIMHU U Ha3HAYCHHUEM.

ITarpuoTHyeckoe BOCIMTAHUE:

C(OPMHPOBAHHOCTBIO POCCHUICKONH TpPaKIAHCKONW WACHTHYHOCTH, YBAXKEHUS K MPOLUIOMY H
HACTOALEMY POCCHUICKOM MAaTE€MaTHKH, [ICHHOCTHBIM OTHOIIEHHWEM K JOCTIDKEHUSIM POCCHUICKHUX
MAaTE€MAaTUKOB U POCCUMCKOM MaTeMaTHYECKOW ILIKOJIbI, K HUCIIOJIB30BAHUIO OTUX JOCTHKEHHUU B JPYTUX
HayKax, TEXHOJIOTHSX, chepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUA:

OCO3HaHMEM JIyXOBHBIX ILIEHHOCTEH pPOCCHICKOro Hapoza; c(OPMHPOBAHHOCTBIO HPABCTBEHHOT'O
CO3HAHMsI, 3TUYECKOr'0 MOBEICHHUS, CBA3aHHOIO C NPAKTHYECKUM IIPUMEHEHUEM [IOCTH)KCHUM HAyKU U
JeSITeNIbHOCTBIO YUEHOI0; 0CO3HAHMEM JIMYHOT0 BKJIaa B IOCTPOEHUE YCTOMUMBOIO OYyayIIEro.

JcTeTH4ecKoe BOCIIUTaHue:



ACTETHUYECKUM OTHOIIEHMEM K MHpPY, BKIIOUAs ICTETHKY MaTEeMaTHMUECKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJay, pEIIeHUH, pPacCyKIEHUI; BOCIPUUMYMBOCTBIO K MaTeMaTHMYECKUM acIleKTaMm
pa3IMYHbIX BUIOB HCKYCCTBA.

PDu3nyecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHUS TMPUMEHITh MaTeMAaTUYEeCKHE 3HAHUS B HMHTEpecax 3I0pOBOTO U
Oe3omacHoro oOpa3a KHM3HH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0pPOBBIO (370pOBOE MHUTAHUE,
cOamaHCUPOBAaHHBIN PEXUM 3aHATUH M OTAbIXA, peryisipHas (U3NUecKas aKTHBHOCTb); (PU3UUYECKOTO
COBEPIICHCTBOBAHUS, IPH 3aHATHUSIX CIOPTUBHO-030POBUTEIBHON AESITENILHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM ILIEHHOCTH TPYIOJIOOMS; MHTEPECOM K DPa3IM4HbIM chepam
npoecCUOHANBHON JESTETbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM M €€ NpPUIOKEHUSAMH, yMEHHEM
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuu W pearn30BBIBaTh COOCTBEHHBIE >KM3HCHHBIE
IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHHIO M caMooOpa30BaHUIO Ha
MPOTSHKEHUHM BCEHM JKW3HU; TOTOBHOCTBIO K AKTUBHOMY YYAacCTHUIO B PEUICHUM NPAKTUYECKHUX 3a]a4
MaTEeMaTHYECKON HalpaBIEHHOCTH.

JIKOJIOTNYeCKOe BOCIIUTAHHUE:

C(OPMHPOBAHHOCTHIO ~ DKOJIOTHUECKOW  KyJAbTYpHI, IOHMMAaHHEM  BJIHUSHHUA  COLMAJIBHO-
SKOHOMHMYECKUX MPOIIECCOB HA COCTOSHUE MPUPOIHON M COLIMATIBHON Cpellbl, OCO3HAHUEM TJI00aBEHOTO
XapakTepa SKOJIOTUYECKUX TpoOIeM; OpUEHTalMell Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUU s
pelieHrs 3aja4 B 00JacTU OKpYKarolllel Cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKH UX BO3MOXHBIX
MOCJIEACTBUM ISl OKPYKAKOIIEN CPEIBI.

IleHHOCTH HAYYHOI0 MIO3HAHUSA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAayKH W OOIIECTBEHHOH MPaKTUKU, MOHUMaHHWEM MaTeMaTHUYeCKOM HayKH Kak cdepbl 4eloBEUYeCcKOi
JesATENbHOCTH, 3TANoB €€ pPa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHSI LIMBUIIM3ALIMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKd W MaTEeMaTUYECKOM KyJAbTypOM Kak CpEeACTBOM IO3HAHHUS MHpPA; TOTOBHOCTHIO
OCYIIECTBIIATh MIPOEKTHYIO U UCCIIEI0BATENIbCKYIO e TEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yJbTaThl OCBOCHHSI IPOrpamMMmbl  y4eOHOTro mpeamera «MaremaTtukay
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3HAGAM EJIbHLIMU OCUICBUSIMU, YHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCUICTBUSAMU, VHUBEPCATbHBIMU PecYIAMUSHIMU 0etCMEUAMU.

1) Yuusepcanvnvie nosnasamenvnvle oeticmeus,  obecneuusarom  gopmuposanue  6a308bixX
KOZHUMUBHBIX ~NpOYecco8 obyuarwuxci (oceoenue Memooo8 MNOHAHUA OKpYHICarowezo mupa,
NPUMEHEHUe T0SUYECKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayueti).

ba3oBble JlornyecKue 1eMcTBUA:

BBISIBIISITh M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMAaTHYCCKUX OOBEKTOB, MOHSTHH,
OTHOIICHUN MEXTY MOHATUAMU; (OPMYITHUPOBATE ONPEICICHUS TOHATHI; YCTAaHABIIUBATE CYIIICCTBCHHBIN
npU3HaK KiIaccuUKaly, OCHOBaHUS JIJIs1 0OOOIIEHHS U CPAaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIH34;

BOCIIPUHUMATh, (QOPMYJIUPOBATH W  MPEOOPA30BBIBATH CYXKJACHHS: YTBEPAHUTCIbHBIE U
OTpUIaTeNbHbIE, EAMHIUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

BBISIBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHs B (haKTax, MaHHBIX,
HAONIOJIEHUSAX W YTBEPXKACHUSX; TMpeAsiaraTb KPUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMHIA;

JenaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHAYKTUBHBIX
YMO3aKTFOYCHHUN, YMO3aKITFOUSHUH 110 aHAJIOTHH;

MPOBOJUTHL CAMOCTOSITEIHHO JOKA3aTeIbCTBA MATEeMATHUECKUX YTBEPKICHUH (MpsSiMble M OT
MIPOTUBHOTO), BBICTPAWBATH APTyMEHTAIUIO, MPHUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CYXKIEHHS 1 BHIBOJIBI;



BBIOMpATh CIOco0 pemieHus yueOHOW 3amaud (CpaBHUBATh HECKOJBKO BapHUAaHTOB PpEIICHUS,

BBIOMPATh HanOO0JIee MOIXOIANINN C YIETOM CAaMOCTOATEILHO BBIICIICHHBIX KPUTEPUEB).
Ba3oBble uccieg0oBaTe1bCKUeE 1 CTBHA:

UCIOJIb30BaTh BOIPOCHl KaK HCCIEA0BAaTEIbCKUN HMHCTPYMEHT II03HaHUsA; (QOpPMYJINpOBaTh
BOIIPOCHI, (PUKCUPYIOIIKE MPOTHBOPEYHE, MPpobieMy, YCTaHABIUBATh UCKOMOE U JaHHOE, (HOPMUPOBATH
TUIOTE3Y, apI'YMEHTHPOBATh CBOIO ITO3UIIUIO, MHEHUE,

MMPOBOAUTE CaMOCTOATCIBHO CHHaHHPOBaHHLIﬁ 9KCIICPUMCHT, HUCCICAOBAHHUC IO YCTAHOBJICHUIO
0COOEHHOCTEN MaTeMaTHYeCKOro OOBEKTa, SIBICHMS, IMpOIecca, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00bEeKTaMU, SIBICHUSMH, ITPOIIECCAMMU;

CaMOCTOATENIBHO (OPMYIMPOBATh OOOOINEHUS M BBIBOABI IO pE3yJbTaTaM HPOBEAEHHOTO
Ha6HIOZ[eHI/ISI, HUCCIICAOBaHMWA, OLCHUBATH OOCTOBCPHOCTH TIOJYUCHHBIX PE3YJIbTATOB, BBIBOJOB U
000011IeHNI;

IIPOrHO3MPOBAaTh BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIIBUIaTh IMPEATNOIOXKEHHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUSIX.

Pabora ¢ undopmanmei:

BBIABIIATh J€QUIUTHI MHGOpPMAlMM, JAaHHBIX, HEOOXOAMMBIX IJs OTBETa Ha BOIPOC MU AJIA
peleHus 3aaauu;

BBIOMPATh MHPOPMALIMIO U3 UCTOYHUKOB PA3IMUHBIX TUIIOB, aHAJU3UPOBATh, CUCTEMATU3UPOBATh
¥ MHTEPIIPETUPOBATH HH(POPMAIIHIO PA3IMYHBIX BUAOB U (POPM IpECTaBICHHUS,

CTPYKTYpUpOBaTh HMH(OpMaIUIO, MPEACTaBIATh €€ B Pa3IUYHBIX (OpPMax, HIUIIOCTPUPOBATH

rpadudecku;
OLICHUBATh HA/IEKHOCTh HH(POPMAIINH TI0 CAMOCTOSATENHFHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.
2) Vnusepcanvhvie KOMMyHUKAmMUGHbIE Oelicmsus, obecneuugarom cghopmuposannocme

COUUAJIbHBbIX HABLIKOB 06yqai0u;uxc;z.

Oo0wmenne:

BOCTIPHHUMATh U (OPMYIIHPOBATH CYXKIIEHHUS B COOTBETCTBUU C YCIOBHUSMHU H HEISIMH OOIICHUS;
SCHO, TOYHO, IPAaMOTHO BBIPaXaTh CBOI TOYKY 3pPEHMS B YCTHBIX M INHCBMEHHBIX TEKCTaxX, NaBaTh
MIOSICHEHUSI 110 X0y PEUICHHUS 3a7a9i, KOMMEHTHPOBATH MOJIyYE€HHBIH PE3yIbTaT;

B X0/1€ 00CY)KIEHHUs 3a]1aBaTh BOIIPOCHI IO CYLIECTBY 00CYX/1aeMOW TEeMBbI, POOJIEMBI, perIaeMoit
3a/laud, BBICKA3bIBAaTh WICH, HAILEJICHHBIE HA TIIOMCK pEIICHUs, COIOCTABISATh CBOM CYXKICHHS C
CYXIEHHUSIMH JIpyTUX YYaCTHMKOB Juajora, OOHapyXuWBaThb pa3iuuuMe M CXOJCTBO NO3MLUH; B
KOPPEKTHOH (popme hopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;

OpPEJCTaBIATh pe3yiabTaThl pELICHUs 3aJadyd, OHKCIEPUMEHTAa, MHCCIIEOBAHUsS, IPOEKTa;
CaMOCTOSITEJIbHO BBIOMpPATh (hOpMAT BBICTYIUIEHHMSI C Y4E€TOM 3a7ad Ipe3eHTalMu U OCOOEHHOCTEH
ayJIUTOpUH.

CoTpyanunuecTBo:

MIOHUMATh U UCMOJIb30BaTh MPEUMYILECTBA KOMAaHIHON M UHIMBHIYyalbHOM pabOTHI PU pElICHUN
y4eOHBIX 3aJa4; MPUHAMATH [I€Jh COBMECTHOM NIEATEIBHOCTH, INIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paloThl, pacHpenessTh BHIbI pabOT, JOrOBapuUBAThCS, OOCYXXIaTh NpPOLECC U pe3yabTaT paboThl;
000011aTh MHEHUS HECKOILKUX JIIONICH;

y4acTBOBAaTh B IPYNIOBBIX (hopMax paboThl (00CYkIEeHUs, 0OOMEH MHEHUH, «MO3TOBBIE ITYPMBD)
U HHBIE); BBIIOJHATH CBOIO 4acTb pabOThl M KOOPAMHUPOBATb CBOM JEHCTBUSA C OPYTMMH WIEHaAMH
KOMAaH/Ibl; OIICHWBAaTh KA4eCTBO CBOETO BKJIAJa B OOIIMI MPOJIYKT MO KPUTEPUSAM, CPOPMYTUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJIEHCTBHUS.

3) Vnusepcanvuvie pezynamusnsie oeticmsus, obecneuusaiom @opmuposanue CMbICIOBbIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuzanms:

COCTaBJIATH IUIAH, aJITOPUTM PELICHUs 3a]]a4H, BBIOUPATh CIIOCO0 pPEeLIeHUs C yYETOM UMEIOIUXCS
pPECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHHIA C
y4€TOM HOBOYM MH(pOpPMAITHH.

CaMOKOHTPOJIb:



BJIaJIeTh HABBIKAMU I103HABATEIbHOM peQIEeKCUU KaK OCO3HAHHUsS COBEpIIAEMBIX JEUCTBUU U
MBICIMTENIBHBIX IPOLIECCOB, HMX PE3YyJNbTAaTOB; BIAJETh CHOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3ysbTaTa peleHrs MaTeMaTUIeCKOu 3a1a4u;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PEIICHUM 3a1a4U, BHOCUTb KOPPEKTUBBI
B JOCATCIBHOCTD Ha OCHOBC HOBBIX 06CTO$IT€HLCTB, JaHHBbIX, HafII[eHHBIX OI_HI/I6OK, BBIABJIICHHBIX
TPYIHOCTEM;

OLICHUBATb COOTBCTCTBHUC PE3YyJibTaTa LCIHN U YCIIOBUAM, 00BACHATH NOpHUYUHBbI JOCTHXXCHUA WA
HEJOCTUKEHUS PE3yIbTAaTOB JEATEIBHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATbBI

11 KJIIACC

OnepupoBath TMOHATHAMHU: LWIMHAPUYECKAs TIOBEPXHOCTh, OOpa3yloIIie MHIHMHIAPUICCKON
MOBEPXHOCTH; IMJIMHJAP; KOHWYECKas MOBEPXHOCTb, OOpa3ylollne KOHMYECKOW MOBEPXHOCTH, KOHYC;
c(hepuueckasi TOBEpXHOCTb.

Pacnio3naBats Tena BpameHus (IIUIMHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI TIOJYUYCHHSI TEJT BPAIICHUS.

KnaccuduuupoBats B3auMHOE pacroiioxkeHue chepbl U INIOCKOCTH.

OnepupoBarh MOHSITUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BBHICOTA CErMEHTA; IapOBOM
CJIOH1, OCHOBaHME IIapOBOTO CJIO0S, BHICOTA IIAPOBOTO CJIOS; IAPOBON CEKTOP.

Bbruncnsate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeN BpallleHHs, TE€OMETPUYECKHUX Tel C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHUK, BIMCAHHBIA B cdepy U OMHMCAHHBII OKOJO CcQepsl;
cdepa, BIECaHHasi B MHOTOTPAaHHUK HJIU TEJIO BPAIICHUS.

BbruncnsiTe COOTHOIICHHS MEKAY TUIOIMIAIIMU MOBEPXHOCTEH 1 00bEMaMHU MOIOOHBIX Tell.

N300paxath n3ydaemsbie GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINOIHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (PUTYp: BUI CBEPXY,
cOOKyY, CHU3Y; CTPOUTBH CEUCHHS TEJI BPAILICHHS.

W3Bnekatb, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKHUX (PUrypax, MPEACTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

OnepupoBath MOHITHEM BEKTOP B MPOCTPAHCTBE.

BEIOTHATE AEHCTBHS CIIOKEHUST BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOKCHHSI BEKTOpA HA YHCIIO,
O0BSCHATh, KAKUMHU CBOMCTBAMH OHHU 00JIa1al0T.

[TpuMeHsTh TPaBHUIIO NapalIeNenune/1a.

OnepupoBaTh NMOHATHUAMHU: JAEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIY BEKTOPaMH, CKaJSIPHOE IPOU3BEIICHHE
BEKTOPOB, KOJJTHHEAPHbIE U KOMIUTAHAPHBIE BEKTOPHI.

Haxomuth cymMMy BEKTOPOB M MpPOU3BEIACHHE BEKTOpAa HA YHCIO, YroJl MEXIY BEKTOpaMH,
CKaJISipHOE TIPOU3BEICHUE, PACKIIAIbIBATH BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh MIOCKOCTh YPaBHEHNEM B JIEKAPTOBOW CHCTEME KOOP/IMHAT.

[TpumeHaTs reomMeTpudeckue (HakThl ISl pEeHIeHHs] CTEPEOMETPUUYECKUX 3aad, MPeIoiararoinmx
HECKOJIBKO IIar0B PEIIEHHs, €CJIN YCIIOBHS IPUMEHEHUS 3a/IaHBI B SIBHOH (opMme.

Pemate npocreiinue reoMmeTpudeckue 3aauu Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1.

Pemrate 3aaum Ha JOKa3aTeNbCTBO MAaTEMAaTHYECKUX OTHOIICHUN M HAXOXKIACHHUE TEOMETPHUYECKUX
BEJIMYMH 10 o0Opa3liaM WM alropuTMaM, MPUMEHSS M3BECTHBIE METOMABI MPH PEUICHHH CTaHIAPTHBIX
MaTeMaTHIECKUX 3a]1aY.

[IpuMeHATh TpoCTeine MporpaMMHBIE CPEJCTBA U DIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI
NIPY PEIICHUN CTEPEOMETPUICCKUX 3a/1ad.

[TpuBOoaUTH TpUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJEC W KU3HHU, PACIIO3HABATH
NPOSIBJIICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.



IIpuMeHATH MOJIyYE€HHbIE 3HAHMS HA NPAKTHKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYallMM U IPUMEHSATh
W3YYEHHbIE TOHATHS B IpoLlecce MOMCKAa pEelIeHHs] MaTeMaTUyecKu chOpPMYIUPOBAHHON MNPOOIEMBI,
MOJIEIUPOBATh pEaJbHbIE CHUTYyallUM HA S3bIKE TE€OMETPUH, MHCCIEN0BAaTh IIOCTPOEHHBIE MOJEIH C
UCIOJIb30BAaHUEM TIE€OMETPUYECKMX IOHATHH M TeopeM, ammapaTta ainreOpbl; pemaTbh MNPaKTHYECKUE
3a/1ayM, CBS3aHHBIE C HAXOKJEHUEM I€OMETPUUECKHUX BEIIMUMH.

TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Ne i/mi|| HammeHoBaHUMeE pa3iesioB U ‘ KomnmuecTBo yacos ‘ DnexTpoHHbBIe (IUPPOBHIC)
TEM HPOrPAMMBI Beero| Komtpormbibre TpakTHHeckue 00pa3oBaTeNbHbBIC PECYpPChI
paboThI paboThI
L |Tena spamenus ER | | |
2 |OGnéms ten L5 | 1 | | |
3 Bekrops! u koopauHathel B|| 10 1
MPOCTPAHCTBE
4 [ToBTrOpenue, oboOmIeHNUE,|| 1
cUCTeMaTU3alus 3HaHUI
‘I[O63BI/ITI> CTPOKY
OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOIT'PAMME

YYEBHO-METOJIMYECKOE OBECINEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHAJIBI 1151 YYEHUKA

Bri0epute yueOHble MaTepualibl
Beenaure cBoii BapuaHT

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YYUTEJIA

BBenute nmaHHbIe

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

BBenure nanaeie



