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HOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma yuebHOTO Kypca «I'eomerpusi» 6azoBoro ypoBHs ans obyuatomuxcs 10 —11
KJaccoB paspaboraHa Ha ocHoBe denepasibHOTO TOCYAApPCTBEHHOTO 0Opa30BaTENBHOTO CTaHIApTa
cpenHero oOrmiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH, MPEABSIBIAEMBIX K
MaTeMaTu4ecKoMy OOpa30BaHUIO, M TPAIUIUN POCCUIICKOTO OoOpa3oBaHus. Peanusaius mporpaMmmsl
o0ecrieunBaeT OBJIAJICHUE KIIFOYEBBIMU KOMIICTCHIIUSMHE, COCTABJISIFOIMMU OCHOBY JUISI CAMOPA3BHUTHSI U
HETPEPHIBHOTO 00pa30BaHMs, IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JHUYHOCTHOTO U IO3HABATEIBHOIO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca T€OMETpUM Ha YPOBHE CpeaHEero ooimiero oOpa3oBaHHUs 00yCIOBJIEHA
MPaKTUYECKOH 3HAYMMOCTBIO METAaNpEeIMETHBIX U IMPEIMETHBIX pPe3ylbTaTOB OOy4eHUS T€OMETpUU B
HampaBJICHUH  JIMYHOCTHOIO  pa3BUTHUS  oOywarommxcs,  (opmupoBaHus  (QYyHKIHOHAJIbHOU
MaTeMaTH4YeCKOH T'PaMOTHOCTH, M3Y4YEHMs IPYruX y4eOHBIX AUCUUIUIMH. Pa3Butue y o0ydarommxcs
MPaBWIBHBIX TPEJCTABIEHUH O CYHHOCTM M IPOUCXOXKJEHUU TEOMETPUYECKUX aOCTpaKIMid,
COOTHOIIEHUHU PEATBHOIO0 W HJICATBHOIO, XapaKTepe OTPAKEHUsS MATEMaTUUYECKON HAyKOH SIBICHHU WU
MPOLIECCOB PEaJbHOrO0 MHpa, MECT€ TE€OMETPUM B CHCTEME€ HayK M pOJIM MaTeMaTH4eCKOro
MOJIETUPOBAaHUS B HAyYHOM IMO3HAHUM U B IPAKTUKE CHOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOIO
MHPOBO33PEHHUS YUALTUXCS, a TAK)KE KaUeCTB MBILIJICHHS, HEOOXOAUMBIX JJISl aJanTalluid B COBPEMEHHOM
oOmiecTBe.

I'eomeTpust sBIsIETCSI OJHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CpPEAHEro OO0IIero oOpa3oBaHMs,
TaK Kak o0ecrneunBaeT BO3MOXKHOCTb M3Y4eHHs KaK JUCIMUILINH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH,
TaK ¥ TYMaHUTAPHOM.

Jlornueckoe MebllUIEHHE, (OPMHUPYEMOE MPH HU3YYEHHU OOY4YalOIIMMUCS IOHSITUHHBIX OCHOB
T€OMETPUH U NTOCTPOEHHUHU LIETIOYKH JIOTHYECKUX YTBEPKIACHUHN B XOJ€ PEIIECHHUs T€OMETPHUECKUX 3a/1ad,
YMEHHUE BBIBUraThb W OMNPOBEPIaTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCA IPU PEIIEHUM 3a7ad
€CTECTBEHHO-HAYYHOT'0 LIMKJIA, B YACTHOCTH U3 Kypca (PU3MKH.

VYMeHHne OpUEeHTHPOBATHCS B INPOCTPAHCTBE MIPAET CYLIECTBEHHYIO pOJIb BO BCEeX OOJIACTIX
JeATeNbHOCTH YenoBeka. OpHeHTalHs YeJI0OBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE
€ro COLMAIBHOro ObITHA, (popMa OTPAKEHUS OKPYKAIOIIEr0 MHpA, YCIOBUE YCHELIHOTO IO3HAHWS U
aKTMBHOTO IpeoOpa3oBaHUs JAEHCTBUTEIbHOCTH. OrepupoBaHUE MPOCTPAHCTBEHHBIMH OOpa3amu
00beIMHSAET pa3Hble BUAbI YIeOHON U TPYJOBOM AEATEIBHOCTH, SABJISIETCS OJHUM M3 NPO(ECCHOHAIBHO
BaXXHBIX KauyecTB, MO3TOMY aKTyallbHa 3a7aya (OPMHUPOBAHUSA y OOY4alOIIMXCS MPOCTPAHCTBEHHOI'O
MBIIIUIEHUS] KaK Pa3HOBUIHOCTH 0OPA3HOTO MBIIIJIEHHUS — CYIIECTBEHHOI'O KOMIIOHEHTA B MOATOTOBKE K
IIPAKTUYECKOHN AEATEIILHOCTU 10 MHOTUM HalpaBJICHUSIM.

Ilenb ocBoeHust mporpaMmbl yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM ypoBHE OOydeHHUs —
o01m1eo0pa3oBaTebHOE U OOLIEKYIbTYPHOE Pa3BUTHE OOYyYarOLIUXCs yepe3 oOecreueHue BO3MOKHOCTH
IpUOOPETEHHUS U UCIIOJIb30BAHUS CUCTEMATHUECKUX T€OMETPHUECKUX 3HAaHUHN U JeHCTBUH, crieupUUHBIX
reOMETPUH, BOZMOKHOCTH YCIIELUIHOTO IPOI0JDKEHUsT 00pa30BaHus 10 CHELUATbHOCTSM, HE CBSI3aHHBIM C
IIPUKIJIAIHBIM MCIIOJIB30BAHUEM IT'€OMETPHH.

IIporpamma mo reomerpuu Ha 0a30BOM YpPOBHE IMpeaHa3HaueHa MJIs OOydYaroLIMXCsl CpeqHen
IIKOJIbI, HE MCHBITHIBABIIMX 3HAYMTENbHBIX 3aTPYAHEHUH Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMSL.
Taxum oOpa3zom, oOyyaromuecs: Ha 6a30BOM YpOBHE JOJKHBI OCBOMThH OOIIME MaTeMaTHUYECKUE YMEHUS,
CBSI3aHHBIE CO CHENM(UKON reoMeTpun U HEOOXOAUMBbIE JUISl )KU3HU B COBpeMeHHOM obmiectBe. Kpome
3TOTr0, OHU MMEIOT BO3MOYKHOCTh M3YyYMTh F€OMETpPHUIO OoJjiee IIyOOKO, €Clid B AajJbHEWIIeM BO3HUKHET
HE00X0AMMOCTh B TEOMETPUUYECKHX 3HAHUAX B MPOPECCHOHATBHON 1A TEIbHOCTH.



JIoCTIDKEHHE eI OCBOCHUS MPOrpaMMBbl 00ECIICUNBACTCS PEIICHUEM COOTBETCTBYIOIIMX 3ajady.
[TpuopureTHbIMH 3aauaMu OCBOeHHsS Kypca «['eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kimaccax
SBIISIFOTCSI:

e (opMupoBaHHE MPEACTABICHUS O TEOMETPHH KaK YacTH MHUPOBOHM KYJIbTYPHI U OCO3HAHHUE €&

B3aMMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opMupOBaHHE MPEACTABICHUSA O MHOTOTPAHHUKAX M TENaX BpAIICHUS KaK O BaKHEHIINX
MaTeMaTUYEeCKUX MOJICNIAX, TO3BOJSIIOIIMX ONUCHIBAaTh W HM3Yy4aThb pasHbIC  SIBICHHS
OKPYKaIOIIEro MHpa;

e (opMupoBaHHE YMEHHsS pAacClO3HaBaTb Ha YepPTEXKaxX, MOJEIAX W B pEATbHOM MHpE
MHOTOT'PaHHUKH U TeJla BPAIICHUS;

® OBJIAJICHWE METOJAMH PEUICHHS 33734 Ha MOCTPOCHHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
duryp;

e (opMupOBaHHE YMEHHs OINEPUPOBATH OCHOBHBIMHU IOHATHSAMH O MHOTOTPAaHHHKAX M Telax
BpaIlleHNs ¥ X OCHOBHBIMH CBOMCTBaMU;

® OBJIAJICHHE ATOPUTMAMH PELICHUS OCHOBHBIX THIIOB 3a7a4; (OpMHpPOBaHUE YMEHUS TIPOBOIUTH
HECJIOXKHBIE JIOKa3aTeJIbHbIE PACCYXICHHS B XOJI€ PEIIEHHs CTEPEOMETPHUECKHX 3a/1ad U 3a7a4
C TMIPaKTHYECKUM COJICPIKAaHUEM;

® Da3BUTHE HMHTEIUICKTYAJBHBIX M TBOPYECKHX CHOCOOHOCTEH OOYyJaromuxcs, MO3HABATEIBHOM
AKTHBHOCTH, UCCIIEIOBATEIILCKUX YMEHHUH, KPUTHYHOCTH MBIIIUICHUS;

e (opmupoBanne (QYHKIMOHAIFHOW TPAMOTHOCTH, pPEJICBAHTHOW TI'E€OMETPUHU: yMCHHE
pacrio3HaBaTh TPOSIBICHUS TEOMETPHUECKMX MOHITHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peambHBIX KU3HEHHBIX CUTYAIUSIX M MPH U3YUYECHUH IPYTUX y4eOHBIX MPEIMETOB, TIPOSIBICHUS
3aBUCHMOCTEHl M 3aKOHOMEPHOCTEH, (OPMYIMPOBaTh MX Ha S3bIKE T'€OMETPUH M CO3JaBaTh
reOMETPUYECKHEe MOJENH, HMPUMEHATh OCBOCHHBIM T'€OMETPUYECKHI ammapaTr Uil perieHus
NPaKTHKO-OPHEHTHPOBAHHBIX ~ 3aJad, WHTEPIPETUPOBATH M  OICHUBATH  IIOJyYEHHBIC
PE3yNbTaTHI.

OtnnunTensHONW 0COOCHHOCTBIO POTPAMMEI SIBIISIETCS] BKIIOUCHNE B KypC CTEPEOMETPUH B HaJaje
ero M3y4eHWs 33/a4, peIlaeMblX Ha YpPOBHE HHTYWTHBHOTO MO3HAHWS, W ONPEACIEHHBIM 00pa3oM
OpraHM30BaHHAs paboOTa HAJ HUMH, YTO CHOCOOCTBYIOT PAa3BHTHIO JIOTMYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHPYET TNPOTEKaHWE HWHTYUTHBHBIX IIPOLIECCOB, MOTHUBHPYET K JalbHEHUIIEMY
U3y4YCHUIO TpeIMeTa.

[TpeanouTenne oTaaéTCs HATIIATHO-KOHCTPYKTHBHOMY METOJy OOY4eHHUs, TO €CTh TEOPETHYECKUE
3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TPAKTHUYECKOH JesTenbHOCTH. Pa3Butne
IPOCTPAHCTBEHHBIX MPEACTABICHUN Y yJalIlUXcs B Kypce CTEPEOMETPHH IMPOBOAMTCS 3a CUET PEIICHHS
3a7a4 Ha CO3JaHME NPOCTPAHCTBEHHBIX 0O0pa3oB M 33Ja4 Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMH
oOpazamu. CozmaHue oOpasa IPOBOJUTCS C ONOPOH Ha HArjsAHOCTb, a ONEpUpOBaHHE 00pa3oM — B
YCIIOBUSIX OTBJICYEHHS OT HATJIAHOCTH, MBICIICHHOTO U3MEHEHHSI €r0 UCXOJHOTO COJICP KaHUSL.

OcHOBHBIE cozepKaTeibHble JMHUN Kypca «['eomerpum» B 10—11 kmaccax: «MHOTOrpaHHUKHNY,
«[IpssMple ¥ TUIOCKOCTH B mpocTpaHcTBe», «Tema BpamieHus», «BeKTOpsl W KOOPAMHATHI B
npocTpancTBe». PopMUPOBAHUE JIOTHYECKUX YMEHHUI pacrpenessieTcsl He TOJBKO MO COJep KaTeIbHBIM
JIMHUSM, HO ¥ IO T0/1aM 00y4eHHUS Ha YpOBHE CPEIAHEro 00IIero oopa3oBaHusL.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOLIEE IPEIAMETHBIM pe3yJbTaTaM OCBOCHHUS paboueit
IpPOrpaMMBbl, paclpesieN€éHHbIM 10 TrojaM oO0y4eHHus, CTPYKTYpUPOBAaHO TaKUM o0O0Opa3oM, 4YTOObI
OBJIAZICHUE TE€OMETPUYECKUMHU TMOHATUSAMH U HaBBIKAMU OCYILECTBIIJIOCH IOCJIEIOBAaTENIbHO U
MOCTYMATENbHO, C COOJIOAEHUEM NPUHIMIA MPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYAINCH B
oOIIyI0 CHCTEMY N€OMETPUUYECKHX MPEACTaBICHUN 00ydaromuxcs, pacumpss U yrayonss e€, obpasys
MIPOYHbIE MHOYKECTBEHHBIE CBSI3H.



MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

Ha usydyenue reomerpun orBoaurcs 2 daca B Heaento B 10 knacce u 1 wac B Henenmto B 11 kiacce,
Bcero 3a JiBa roja ooyuenus - 102 yaeOHBIX daca.

COJEPKAHUE YYEBHOT'O KYPCA
10 KJIACC

I[IpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIC TIOHATHS CcTepeoMeTpur. Toduka, mpsMasi, IIOCKOCTh, MpOCTpaHCTBO. [loHsTHE 00
AKCMOMAaTHYE€CKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsIMbIX B MPOCTPAHCTBE: IMEPECEKAIOIIHMECs, MapajieIbHbIE U
CKpemmBaronmecs npsameie. [lapamneabHOCTh TPSMBIX U IUIOCKOCTENM B MPOCTPAHCTBE: NapajlielIbHbIC
MpsAMBbIE B POCTPAHCTBE; MAPAIIIETBHOCTD TPEX MPSAMBIX; MAPAIIETBHOCTh NIPSMOM U TJIOCKOCTH. YTJIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YIOJ MEXKAY MPSAMBIMU B MpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEM:
MapajiedbHble MUIOCKOCTH; CBOMCTBA MapaJIENbHBIX IIOCKOCTel. Ilpocreiimme mpoCcTpaHCTBEHHBIE
(urypsl Ha TUIOCKOCTHU: TETpadp, KyO, mapauiesenuIe]l; TOCTPOSHNUE CEUCHH.

[TepieHAMKYIAPHOCTh MPSIMON W TIJIOCKOCTU: MNEPHEHIUKYISPHBIE MPAMBbIE B MPOCTPAHCTBE,
NpsAMBIE MAPAJUIETbHBIE U MEPIECHANKYJISAPHbIE K IUIOCKOCTH, MPU3HAK MEPIECHANKYISIPHOCTH NPSIMOU U
IJTIOCKOCTH, T€OpEMa O MPSAMOW MEPHNEHIUKYIIPHON IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YroOJ MEXKIY
NpsIMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI, JUHEWHBIM YroJl AByrpaHHoro yria. [leprneHmukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSMOUM 10 TUIOCKOCTH, MPOEKIUA
¢urypel Ha TIOCKOCTh. [lepneHAMKYISIpHOCTh TUIOCKOCTEH: MpPH3HAK MEPHEHANKYIIPHOCTH JIBYX
mrockocteil. Teopema 0 TpEX MeprEeHIUKYIIIpaX.

MHoOrorpaHHMKH

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIC 3JEMEHTbl MHOTOTPAHHUKA, BBINYKJIbIE W HEBBITYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHUKA. [Ipu3Ma: N-yroapHas nmpusma; rpaHd U OCHOBAHUSI TIPU3MBI;
mpsiMasi W HAKJIOHHAas TpHU3Mbl; OOKOBas MW TIOJIHAas TOBEPXHOCTh mpu3Mbl. [lapamnenenumnen,
NPSAMOYTOJIbHBIN Tapajuienenunen W ero cBoWcTBa. [lupamupa: N-yrosnbHas nupamMuza, TpaHd U
OCHOBAHHUE MUPaMUJIbl; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMHU/IBI; IPABUIIbHAS U yCeUEHHAs THpaMu/Ia.
DJIEeMEHTHI TPU3MBbI U TupaMuibl. [IpaBuiIbHbIE MHOTOTPAHHUKH: TOHATHUE MPABUIBHOIO MHOTOTPAHHUKA;
NpaBWibHas NpU3Ma W MpaBUIbHAs NUPaAMKA; NpaBWIbHAs TPEYrojibHasg NUpaMUlla U MPaBUIbHbBIN
terpadap; ky6. IlpencraBineHue O NMpaBWIBHBIX MHOTOTPAHHHKAX: OKTadp, JOJCKAdAp M HKOCadIP.
CedeHust MpU3MbI U TUPAMHU/IBI.

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM, MIOCKOCTH. DJIEMEHTHI
CHUMMETPHUH B MUpaMUIaX, Napauiesenuneaax, NpaBuabHbIX MHOIOTpaHHHUKAX.

Borunicnenue 5J€eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, AuaroHanu, yriael. Ilmomans OokoBOiA
MMOBEPXHOCTH M TIOJIHOH IMOBEPXHOCTH MPSIMOM IMPU3MBI, TUIONIAJb OCHOBAHHH, TeopeMa O OOKOBOH
MMOBEPXHOCTH TpsAMOW mpu3Mbl. [lmomranme OOKOBOW TOBEPXHOCTH U IMOBEPXHOCTH IPABUIIBHOM
MUpaMHIbl, Teopema O Iulomann yceu€HHoil mnupamuibl. [lonstue 06 o06béMe. OO0bEM HUpPAMUIBL,
MIPU3MBI.

[TogoGHble Tena B mpocTpancTBe. COOTHONIICHHUS MEXAY IUIOMIAIIMU MOBEPXHOCTEH, 00bEMaMu
IMOJIOOHBIX TEII.



11 KJIACC

Tena ppamenust

HunuHapuyeckas  NOBEPXHOCTb,  00pasylollMe€  IIMHAPUYECKONM  IOBEPXHOCTH,  OChb
MWIMHAPUIECKON TOoBepXHOCTH. LIMmuHIp: ocHOBaHUS M OOKOBask MOBEPXHOCTh, 0Opa3yromias U OCh;
TUTOIIA b OOKOBOM M MOJHOM MOBEPXHOCTH.

Konnueckass noBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON
noBepxHocTH. KOHYC: OCHOBaHWME W BepIIMHA, oOpa3yromias W OCh;, IUION[aJb OOKOBOW W TIOJTHOMH
MIOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3ylolliMe U BbICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, TuameTp; TUIOMaab MOBEPXHOCTH chepsl. B3anMHoe pacmonioxenue
cdepsl U TIOCKOCTH;, KacaTelbHasl INIOCKOCTH K cepe; mIomanb chepsl.

N300paxkenue Ten BpaleHus Ha III0CKOCTU. Pa3BépTka nuauHApa 1 KOHyca.

KoMOuHamuu Ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOIOrpaHHUK, OINHCAaHHBIA OKOJO cdepsl;
cdepa, BMcaHHasi B MHOTOTPaHHUK, UJTM TEJIO BPAILIEHUS.

[Tonsitne 06 o6véMe. OcHOBHBIE cBOMCTBA 00bEMOB Ten. Teopema 006 00bEME MPAMOYTOJIBLHOTO
napajuiefnenunesaa u caeacTsus u3 He€. O0bEM HWIMHIIpa, KoHyca. OO0BEM M1apa U MIomaab CPepsl.

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOIIEHMSI MEXAY IUIOLIAASIMH MOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TEJ.

Ceuenust nunuHApa (MapajieibHO M TMEPHEHIUKYISIPHO OCH), CEYEHMs KOHyca (MapaienbHOe
OCHOBAHUIO U MPOXOsIlee Yepe3 BEPILINHY), CeUeHuUs I1apa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockoctu U B nipocTpancTBe. Cll0)KeHHE U BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha yucio. Pasznokenue BekTopa mo TpE€M HEKOMIUIaHApHBIM BekTopaM. llpaBuiio mapanienenunena.
Pemenue 3amay, CBSI3aHHBIX ¢ MPUMEHEHUEM TPaBUII IEUCTBUN ¢ BekTopamu. [IpsmoyrosibHas cucrema
KoopauHat B npoctpanctBe. Koopaunatel BekTopa. [IpocTeiimme 3agaum B KOOpAMHATAX. YTOJI MEXIY
BekTopamu. CKansipHOE MPOU3BEICHHE BEKTOPOB. BhIunciaeHne yrioB Mex1y IpSIMbIMU U MIIOCKOCTSAMHU.
KoopauHaTHO-BEKTOPHBIN METO/ NP PEHICHUH T€OMETPUUECKUX 3a/1ad.

IINIAHUPYEMMBIE PE3YJIbTATBI

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE  pe3yabTaThl OCBOEHHUS MpPOrpaMMbl  y4deOHOro mpeamera «MaTemaTHkay
XapaKTepU3YIOTCS:

I'paxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON MO3HUIMU O0OYy4YaOIIErocss KaK aKTUBHOTO M OTBETCTBEHHOIO
YJieHa POCCHUIMCKOro OOIIecTBa, MPEACTABICHHEM O MaTEeMaTHUYECKUX OCHOBaxX (YHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHUI, IPOLEAYp TPaKIAHCKOTO 001IecTBa (BEIOOPHI, OIIPOCHL U TP.), YMEHUEM
B3aMMO/ICHCTBOBATh C COIMATbHBIMU HHCTUTYTAMH B COOTBETCTBUHU C UX (DYHKIUSIMU U Ha3HAUCHUEM.

IlaTpuoTnyeckoe BocIUTAHHE:

c(OPMUPOBAHHOCTHIO POCCUICKON TpakJIaHCKOW HMIECHTUYHOCTH, YBOXKEHHUS K NPOILIOMY U
HACTOSIIEMY POCCHIICKOM MaTE€MaTHWKH, LEHHOCTHBIM OTHOUIEHHWEM K JOCTHIKEHUSIM POCCUHUCKHUX
MAaT€MaTHKOB M POCCUMCKON MAaTeMAaTHUYECKOMW MIKOJIBI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHHM B APYTHUX
HayKaX, TEXHOJIOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEW POCCHICKOrO Hapojaa; cOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUs, 3TUYECKOTO IMOBEJIEHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM IOCTHKEHUM HAyKH U
NeATeIbHOCTBIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIaa B MOCTPOEHUE YCTOMUMBOTO OYAYILEro.



JcTeTHYecKoe BOCIIUTAHHUe:

ACTETUYECKUM OTHOIIEHHEM K MUpY, BKJIIOYas ACTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a7ay, pEIIeHUH, pPacCyXIEHUH; BOCIPUUMYMBOCTBIO K MAaTEMaTHYECKUM acCHeKTaM
Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3znyeckoe BOCIIMTAHME:

c(OPMHUPOBAHHOCTHIO yYMEHHS NMPUMEHSATh MaTeMaTW4YeCKHe 3HAaHUS B HMHTEpecax 3J0pPOBOTO U
0e3omacHOTO 00pasa KH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO (370pOBOE MHUTAHUE,
cOaaHCHPOBAHHBIA PEXKUM 3aHATUU W OTHbIXa, PErysipHas (U3WUecKas aKTUBHOCTH); (H3UIECKOTO
COBEPLICHCTBOBAHNUS, IPU 3aHATUSX CIIOPTUBHO-0310POBUTEIBHON JESITENBHOCTHIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TpPY[Ay, OCO3HAaHHEM ILIEHHOCTH TPYIOJIOOWS; MHTEPECOM K DPa3IMYHBIM chepam
poQecCHOHAIbHON JESATENIbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€ NpUIOKEHUSMHU, YMEHHEM
COBEpINIaTh OCO3HAHHBIA BHIOOp Oymyiei mpodeccud U peaTn30BBIBATH COOCTBEHHBIE >KM3HEHHBIC
IUIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa30BaHUIO U €aMOOOpa30BaHMIO Ha
MPOTSHKEHUM BCEH JKM3HU; TOTOBHOCTHIO K AKTMBHOMY YYacTHUIO B PEIICHUHM TMPAKTHUYECKUX 3a/1a4
MaTeMaTH4eCKON HalpaBJI€HHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHE:

cOPMUPOBAHHOCTHIO ~ DKOJIOTUYECKOW  KyJAbTYphl, NOHMMAHHUEM  BIMSHHUS  COIMAJIBHO-
SKOHOMMUYECKUX TMPOIIECCOB HA COCTOSIHME MPHUPOJHON M COIMAIBHOMN Cpelbl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa 3KOJIOTMYECKUX MpoOsieM; OpHeHTalueld Ha NpUMEHEHHE MaTeMaTU4YeCKUX 3HaHUM s
pelieHns 3ajad B 00JaCTH OKpY)Karollel cpeipbl, MIaHUPOBAaHUS MOCTYIKOB M OLIEHKH HUX BO3MOKHBIX
MOCJIEICTBUM ISl OKPYXKAIOIIEH CPEIBI.

ILleHHOCTH HAYYHOI' O MO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKH U OOLIECTBEHHOW MPAKTHUKK, NMOHMMaHUEM MAaTeMaTH4YeCKOM Hayku Kak cepbl yeloBedecKOon
NEeSITEeNIbHOCTH, JTaroB €€ pa3BUTUS M 3HAUMMOCTU JUISl Pa3BUTHS LIMBUJIU3AILMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKd W MaTeMaTH4YeCKOW KyIbTYpOW Kak CpEACTBOM T[O3HAHUS MHpPA; TOTOBHOCTHIO
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeqMeTHbIE pe3yJbTaThl OCBOCHHS NPOrpaMMbl ydeOHOro mpenmera «MareMaTHKa
XapaKTePU3YIOTCS OBJIQJICHUEM YHUBEPCAIbHBIMH HO3HABAMEIbHBIMU OCUCMBUIMU, YHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCUICIBUSIMU, YHUBEPCATIbHLIMU Pe2YIAMUBHBIMU OeUCMEUAMU.
1) Vuusepcanvuvie nosnasamenvuvie Oeiicmsus, obecnewusaiom Gopmuposanue H6a306bIX
KOZHUMUBHbIX NPOYecco8 o0yuarnwuxcsa (0ceoenue Memooo8 NOHAHUS OKpYJcaoujeco Mupa,
npUMeHeHUe T02UUeCKUX, UCCAeO08AMEeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuet).
Ba3oBble Joruveckne aeficTBUA:
® BBIIBJIATh U XapaKTEPH30BATh CYIICCTBCHHbIC MPU3HAKA MATEMaTHYECKHX OOBEKTOB, MOHSATHH,
OTHOIIECHUH MEXIY TMOHATHUAME, (OPMYIUPOBATH OIPEACICHUSI TOHSATUN; YCTaHABJIMBAThH
CYIIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIMH, OCHOBAHUS il 000OIICHUS U CPAaBHCHUS, KPUTCPHH
MIPOBOJMMOTO aHAIN3A;
e BOCIPHUHUMATH, (OPMYIHPOBATE U TPeoOpPa3oBBIBATh CYXKACHUS: YyTBEPAUTEIbHBIE W
OTpUIaTeNbHbIE, €MHIUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U TMPOTUBOpeuYusi B (hakrTax,
JTAHHBIX, HaONIOJIEHUSX W yTBEPXKICHUSAX; TMpesiaraTb KPUTEPUHM Ui  BBISBJICHUA
3aKOHOMEPHOCTEN 1 MPOTUBOPEUUI;

e JlenaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTHUKH, JEAYKTUBHBIX M WHIYKTUBHBIX

YMO3aKTIOYeHUH, YMO3aKIFOUEHHUH 110 aHAJIOTUH;



IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMATHUYECKUX YTBEPKIACHHUM (IIpsIMbIE M OT
IIPOTUBHOI0), BBICTpauBaTh AapryMEHTAlMI0, IPUBOJUTH NPUMEPHl U KOHTPIPUMEPHL;
000CHOBBIBAaTh COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBI;

BBIOMpATh Croco0 perieHus y4eOHOHM 3amaun (CpaBHHUBATh HECKOJBKO BAapHUAHTOB peEIICHUS,
BBIOMpATh HanOOJIee MOIXOAAINHI ¢ YIETOM CaMOCTOSITETIHHO BBIJCTICHHBIX KPUTEPHEB).

ba3oBble nccienoBareibcKue AeiicTBHS:

WCIOJBb30BaTh BONPOCH KaK MCCIENOBATEIbCKHH HMHCTPYMEHT IO3HAHHS, (OPMYIUPOBATH
BOIPOCHI, (UKCUPYIONINE MPOTUBOPEUNE, MPOOJIIEMy, yCTaHABIMBATH HMCKOMOE W JIaHHOE,
(bopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, MCCIIEIOBAHUE IO YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBIICHUS, IMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH
MEXy 00BEKTaMHU, SBJICHHUSIMU, MPOIECCAMU;

CaMOCTOSITEIIBHO  (DOPMYJTUPOBaTh OOOOMIEHWS W BBIBOJBI IO pPE3ylIbTaTaM IMPOBEACHHOTO
HaOJIO/ICHUS, UCCIICJIOBAHMSI, OICHIUBATH JIOCTOBEPHOCTh IMOJTYUEHHBIX PE3YJIBTATOB, BEIBOJIOB U
000011IeHHI];

HpOFHO?:I/IpOBaTI:v BO3MOXHOC paSBI/ITI/Ie HpOHGCCﬂ, a TAK)XEC BBIIBHUTAThb HpeI[HOJ'IO)KeHI/ISI 0 €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Patora ¢ undopmanmueii:

2)

BBISABJIATH He(bI/IIII/ITI)I I/IH(bOpMaHI/II/I, JaHHBbIX, HeO6XOJII/IMI)IX IJid OTB€TAa Ha BOIIPOC WU A

peweHus 3a1auu;

BbIOMpaTh  MH(OpPMANMIO W3  HCTOYHMKOB  PA3IMYHBIX  THUIIOB,  AHAJIU3UPOBATh,

CUCTeMaTU3UpPOBaTh M MHTEPHPETUPOBATH HHPOPMALMIO pPa3IMYHBIX BUAOB U  (GopM

MPEICTaBIICHHS,

CTPYKTYpUpPOBaTh HH(MOPMAIIMIO, TPEACTABIATh €€ B PA3IUYHBIX (POpMax, WILTIOCTPUPOBATH

rpaguvecKu;

OIICHUBATh HAAEKHOCTh HH(DOPMAIIHH MO CAMOCTOSTEILHO CHOPMYIMPOBAHHBIM KPHUTEPHSIM.
Vuueepcanvhvie KOMMYyHUKaGmMue@Hvle Oelicmsus, o0Oecneuusarom copmuposaHHoCmy

COYUATILHBIX HABBIKOB 0OYUAOUJUXCAL.
OO0menue:

BOCIIPUHUMATh U GOPMYIUPOBATH CYXACHUS B COOTBETCTBHH C YCIOBHUSIMU U LIETSIMU OOIIECHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHUCHhMEHHBIX TEKCTaXx,
JaBaTh MOSCHEHUS MO X0y PELIEeHUs 3aJa4l, KOMMEHTHPOBATh MOJTYUYECHHBII pe3ylbTaT;

B XOJe OOCYXIEeHHUS 3aJaBaThb BOIIPOCHI IO CYIIECTBY OOCYXJaeMOil TeMbl, MPOOJIEMBI,
pelaeMoit 3a1a4yn, BbICKa3bIBaTh WJEH, HalleJIeHHbIe Ha MOUCK PELIEHUs; COTOCTABISATh CBOU
CYXKJCHHUS C CY)KJICHUSIMU JPYTrUX YYaCTHHUKOB Juajora, oOHapyKMBaTh pa3inyuve U CXOICTBO
MO3UIIMI; B KOPPEKTHOU popme popMylnnpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;
MIPEJICTaBIATh PpE3yAbTaThl pELICHUS 3aJayd, OKCIEPUMEHTa, KCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITENILHO  BBIOMpaTh (QopMar BBICTYIUIGHHS C Y4€TOM 3a/Jad MpEe3eHTAluu U
0COOCHHOCTEH ayAUTOPHH.

Corpyannuecrso:

MOHMMaTh M UCIOJIb30BaTh MNPEUMYIECTBA KOMAaHJIHOW M MHIMBHUIyalbHOH pPabOTHl NpHU
peleHnr Y4eOHbIX 3aja4; NPUHUMATh LeJdb COBMECTHOM JEATEeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMI0 COBMECTHOM paloThl, pacmpenensTh BHIbI paboT, TOroBapUBaThCs, 00CYKIAaTh
IpoIecC U pe3yabTaT paboThl; 00001I1aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B TIpyNHoBbIX (opmax paboTbl (0OCykaeHusi, OOMEH MHEHHH, «MO3TOBBIE
LITYPMBI» U HUHBIE); BBINOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATh CBOU JEHCTBUS C
JIPYrUMH YJI€HAMHM KOMaHbI; OIIEHMBAaTh KadyeCTBO CBOErO BKJIaJa B OOLIMI MPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.



3) Vuusepcanvnvie pecynamuenwie Oeilicmsus, obecneuugaiom Gopmuposanue CMbiCI08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOS TUYHOCTIU.

Camoopranmsanms:

® COCTaBJATH IUIAH, QAJITOPUTM pEIIeHHUs 3aJadd, BBIOMpPATh CHOCOO pemIeHuss ¢ y4E€ToM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapHAHTHI PEUICHU C YYETOM HOBOM WH(pOPMAIIHH.

CaMOKOHTPOJIb:

® BJIAJICTh HABbIKAMHU I103HABATEIbHON pe(IEeKCUM KaK OCO3HAHMs COBEpIIAEMbIX ACHCTBUM U
MBICTUTEIIBHBIX ~ IMPOIECCOB, WX pe3yJbTaTOB; BIAAETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yiIbTaTa PElIeHUs] MATEMaTHIECKOM 3aauu;

® IpeABHJAETh TPYAHOCTH, KOTOpPblE MOTYT BO3HUKHYTH IpU pEIIEHUH 3aJadyd, BHOCHTH
KOPPEKTUBBI B I€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlIEHHBIX OLINOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OILIEHUBATh COOTBETCTBUE PE3Y/IbTATA LIETU U YCIOBUSAM, OOBSICHATH IPUUYUHBI JOCTHXKEHUS WU
HEJOCTHMKEHHSI  pe3yJabTaToB  JAESTEIbHOCTH, HAXOIUTh  OMMOKY, JaBaThb  OLEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATDBI
10 KJTIACC

OnepupoBath MOHATHAMH: TOYKA, MPAMasi, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX MPU PEIICHAH I'€OMETPHUICCKHX 3a/1a4.

OmnepupoBaTh MOHATUSMHE: MTAPATUICTBHOCTD U TIEPIICHIUKYISIPHOCTD TPSMBIX H TIOCKOCTEH.

KnaccugunuposaTh B3aMMHOE PACIIOIOKEHHUE PSIMBIX M IUIOCKOCTEH B TPOCTPAHCTBE.

OmnepupoBaTh MOHATHIMU: JBYIPAaHHBIN yrojl, TPaHU JBYIPAHHOTO yIiia, peOpo JABYrpaHHOTO YTJa,
JMHEWHBIA yroJl IBYrPaHHOTO yIJia; TpajycHasl Mepa JABYTPaHHOTO yIJa.

OmnepupoBaTh MOHSATHSIMH: MHOTOTPAHHUK, BBITYKIIBI M HEBBITYKJIBIH MHOTOTPAaHHHK, 3JIEMEHTHI
MHOTOT'paHHHKA, TPABUIIBHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHIIBI MHOTOTPAaHHUKOB (TMMpaMuIa, NpPU3MA, MPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccugunupoBaTth MHOTOTPaHHUKH, BBIOMpAasi OCHOBAaHHS Ui KJIAcCH(PHUKAIUU (BBITYKIbIC U
HEBBINYKJIBIC MHOTOTPAaHHHWKH, TPABHJIbHBIE MHOTOTPAaHHUKH; TPSMbIE M HAKIOHHBIC IPH3MBI,
napajuIeIICUIIe bl ).

OnepupoBaTh MOHATUSAMH: CEKYILasi TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSCHSTD MPHHITUIIBI TIOCTPOCHUSI CEUYCHHI, UCIIOJIb3YS METO/ CIIC/IOB.

CTpouTh CEYCHUs] MHOTOI'PAaHHUKOB METOJIOM CJIC/IOB, BBIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEIKU
U3 PUCYHKOB MPOCTBIX 00BEMHBIX (UTYDP: BHJI CBEPXY, COOKY, CHHU3Y.

Pemrate 3amaun Ha HaxXOXJICHUE TEOMETPUYECKHX BEJIMYMH IO OO0paslaM WM aJrOpUTMaM,
MPUMEHSSl U3BECTHBIC aHAIUTHYECKUE METObI MPU PEIICHUU CTAaHIAPTHBIX MAaTEMATHYSCKHX 3a]a4 Ha
BBIUMCIICHUE PACCTOSHUI MEXK/Y ABYMSI TOUKaMH, OT TOYKH JIO TPSMOU, OT TOYKH JIO TUIOCKOCTH, MEXKY
CKPEIMBAIOIIUMHUCS MTPSIMBIMU.

Pemarp 3amaun Ha HaxOXXIEHHE TE€OMETPHUYECKHX BEIUYMH MO 00pasliaM WU alropuTMam,
MIPUMEHSS] U3BECTHBIC aHATUTUYECKUE METOJBI MPH PEIIEHUU CTAaHAAPTHBIX MaTEMaTHUYECKHUX 3aJad Ha
BBIYHCIICHUE YIJIOB MEXAY CKPEHIMBAIONIUMUCS MPSMBIMH, MEXIY MNPSAMONW M TUJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMU, IBYTPaHHBIX YTIIOB.

Boruncnate 00BEMBI M TUIOMIANM TMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MHUpaMHIa) C
MpUMEHEHHEeM (OPMYN; BBIUUCIATH COOTHOIICHHS] MEXIy IUIOMAIIMU TOBEPXHOCTEH, 00bEMaMu
MO0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUSAMH: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCb U IUIOCKOCTb CHMMETPHH;
LEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaxX U PUCYHKAX.

[TpumensTh reomMeTpudeckue (PakThl AJsl PEIICHUS] CTEPEOMETPUUECKUX 3a/1ad, MPEAoIararInx
HECKOJIbKO LIAaroB PELEHUs], €CJIU YCIOBUS IPUMEHEHNUS 3a/1aHbl B IBHOU (opMe.

[IpuMeHATh IpOCTEHIINE NMPOTPAMMHBIE CPEIACTBA M JIEKTPOHHO-KOMMYHUKAIIHOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBOoUTE IIpUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE W KU3HU, PACIIO3HABAThH
IIPOSIBJIEHUE 3aKOHOB I'€OMETPHUU B UCKYCCTBE.

[IpuMeHATH NOTy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEAJIBHBIE CUTYallud U IIPUMEHSITh
M3YYEHHbIE TOHSTHSA B IpoOIlecce MOMCKA pPEUIeHUs MaTeMaTHU4ecKH c(QOpMYIHpPOBAHHOW NpOOIEeMBI,
MOJIEIMPOBATh pEalIbHBIE CHUTYyallMM Ha S3bIKE TIE€OMETPHUH, HCCIEN0BaTh MOCTPOCHHBIE MOJEIN C
WCIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHATUH M TEOopeM, ammapara aiareOpbl; pemaTb HTPaKTHYeCKHe
3a/1a4y, CBA3aHHBIE C HAXO0KICHUEM I€OMETPUYECKUX BEJINYHUH.

11 KJIACC

OnepupoBaTh TOHATUSMH: I[HJIUHJAPUYECKAs TIOBEPXHOCTh, OOpa3yromue HIMHAPHICCKON
MMOBEPXHOCTH; IHJIMHJIP; KOHUYECKas TOBEPXHOCTh, OOpa3yroliue KOHWYECKOW IMOBEPXHOCTH, KOHYC;
chepuveckas MoBepXHOCTb.

Pacmo3naBate Tena Bpamenust (MUIMHAP, KOHYC, cdepa u map).

OOBICHATH CITOCOOBI TIOJTYUYCHHUSI TEJT BPAIIEHHUS.

KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSAMM: IIAPOBOM CEIMEHT, OCHOBAaHMWE CErMEHTA, BHICOTAa CETMEHTA; IIapOBOM
CJIOM, OCHOBaHME IAPOBOTO CJIOSI, BBICOTA IIAPOBOIO CJIOS; IAPOBOM CEKTOP.

Boruncnate 00bEMBI M IUIOHIAAM TOBEPXHOCTEH TEN BpAlllEHUS, T'€OMETPUYECKHUX Tel C
MpUMEHEHHEM (POpPMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHMK, BIUCAHHBIA B cepy M ONHMCAHHBIM OKOIO cdepbl;
cdepa, BiMcaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BbIyncnsaTh COOTHOLICHHS MEXKTY TUIOLIAASIMU MTOBEPXHOCTEN U 00bEMaMU MOI0OHBIX TEJl.

N3006paxats u3ydaemble GUTYPHl OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoInoyiHATE (BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX UTYp: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTh CEUEHUs Tell BPaIlCHHUS.

W3Bnekarb, WHTEPIPETHUPOBATH M MPeoOpa3oBbIBATH HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInoyHATE EHCTBUS CIIOKEHUS BEKTOPOB, BBHIUMTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHU 00JIa1aIo0T.

[TpuMeHsTh npaBUiIO Napasuieenunena.

OnepupoBaTh MOHIATUAMH: ACKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIYy BEKTOpaMHU, CKalsipHOE MPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBHI.

Haxoauth cyMMy BEKTOPOB W TPOH3BEIACHHME BEKTOpAa HAa YHUCIO, YTOJd MEXAYy BEKTOpamH,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBath MIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT.

[TpumeHsaTh TeOMeTpuYeckie (akThl AT PEIICHUS CTEPEOMETPUUYECKUX 3a/1ad, MPearoaaraonmux
HECKOJIBKO IIaroB PeIlIeHus], €CITU YCIOBUS MPUMEHEHUS 3a/IaHbl B IBHOU Gopme.

Pemath mpocreiinie reoMeTpuuecKre 3a/1a4 Ha MPUMEHEHHE BEKTOPHO -KOOPAMHATHOTO METOA.



Pemrars 3aaun Ha JOKa3aTEIbCTBO MAaTEMAaTUYECKUX OTHOLICHUM M HAXOXKACHUE N€OMETPUUYECKUX
BEJIMYMH 110 00pasliaM WM alropuTMaM, IPUMEHSsS U3BECTHbIE METOJbI IIPU PELIEHUM CTaHIAPTHBIX
MaTeMaTHUYECKUX 3a/1a4.

IIpuMeHATH IpOCTEHIINE MPOTPAMMHBIE CPEICTBA M IEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4.

[IpuBouTE IIpUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B NPHUPOJAE M KU3HHU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I'€OMETPHUU B UCKYCCTBE.

[IpuMeHATH MOTy4YeHHBIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATh PEAJBHBIE CUTYallUd U IIPUMEHSATH
W3yYeHHBIC TIOHATHS B IPOLECCE MOMCKA PEHICHHS MaTeMaTW4ecKu C(HOPMYIHPOBAHHOW IMPOOIIEMBI,
MOJIEIMPOBATh pEalIbHBIC CUTYyallMM Ha S3bIKE TIE€OMETPHUH, HCCIEA0BAaTh IMOCTPOCHHBIE MOJEIN C
HCI0JIb30BAHUEM T'€OMETPUUYECKUX IMOHATUA M TEOpeM, ammapara aiareOpbl; pemarb MpaKTUYECKHUe
3a/1auy, CBA3aHHBIE C HAXO0KICHHEM I€OMETPUYECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N I KoJumnuecTBo yacos 5 Moayanb
[ [y
Ve et oo | oot (800m)  pocmarenod
cero
poIp padoThI P pecyp NMporpamMmbl
https://resh.edu.ru/ Henb sHanuit;
1 Brenenue B CTECPCOMETPUIO 4 Jens nporpammucta B Poccun;
MextyHapoaHbIH A€Hb MHPA;
9 [TpsiMbIe ¥ TUTOCKOCTH B MPOCTPAHCTBE. 16 1 https://resh.edu.ru/ BeemupHbiit 1enb ynbiOku; 115
[MapamienbHOCTh MPSAMBIX M IIOCKOCTEH et €0 /A poxeHms Cepres
JIsBoBHua CoboieBa,
[eprieHAUKYIAPHOCTD MPSAMBIX U https://resh.edu.ru/ BCeMHpHBIit JIgHb TOPOJIOB;
3 IDIOCKOCTel 11 MextyHapoAHBIH JEHb 3alUThI
h llresh.ed / nHpopmarmy,
./resn. I
4 VYTibl MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 ttps://resh.edu.ru 125 et co Jpisl poRTISHIA
Beironckuii Mapk SlkoBnesuy;
. YPOK KO AHIO poccUiCKON
5 MHOTOrpaHHHKH 13 1 https://resh.edu.ru/ HayKu: )
MexIyHapOAHBIN JeHb YHCIa
. «Tm;
6 OO6BEMBI MHOTOTPAHHUKOB 10 1 https://resh.edu.ru/ Henenst matemaruky,
BceemupHblii IeHb MaTeMaTHKHY;
https://resh.edu.ru/ HNuremnekryanbabie IHTEpHET-
. KOHKYpCHI (Yuu.py u z1p.)
7 HOBTOpCHI/IC. CCUCHU, paCCTOAHUS U 4 1 JleHb KOCMOHABTHKH.
YTJIBL lNarapunckuii ypok «Kocmoc-3to
MBI».
OBUIEE KOJIMYECTBO YACOB I10 63 5
[TPOTPAMME
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11 KJIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Moayab
BOCIIUTATEbHOMN
NporpamMmbl

Tena BpaieHus

13

https://resh.edu.ru/

OO0OBEMBI TEN

8

https://resh.edu.ru/

BexTopsl 1 KOOpAHHATHI B
MIPOCTPAHCTBE

10

https://resh.edu.ru/

[ToBTOpEeHuE, 0600IICHNE,
CHUCTEMAaTH3al|sl 3HAHHUH

https://resh.edu.ru/

JleHb 3HaHMI;
Jens nporpammucra B Poccuu;
MextyHapoaHBIH A€Hb MHPA;
Beemuphslit nens yib10ku; 115
net co aHs poxaeHus Ceprest
JIsBoBHua CoboreBa,
BcemupHhslii 1eHb TOposioB;
MextyHapoAHBIi JEHb 3alUThI
uHpopMaLmy,
125 ner co aHS poKAEHHS
Beironckuiit Mapk SlkoBneBuy;
YPOK KO AHIO poccUiCKOM
HayKU;
MexayHaponHbIl J1eHb YHcIia
«Im;
Henens maremaruku;
BceemupHblii IeHb MaTeMaTHKHY;
WnrennexryanbHble HTEpHET-
KOHKYpcCHI (Yuu.py u ap.)
JleHb KOCMOHABTHKH.
lNarapunckuii ypok «Kocmoc-3To
MBD».

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34
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YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEEHBIE MATEPHAJIBI /151 YYEHUKA

e MaremaTuka: anredpa ¥ Hayajga MaTeMaTHYECKOTO aHAJIM3a, TeoMeTpHsL. I eomerpus,
10-11 xmaccel/ Aranacsn JI.C., Bbyryzor B.®., Kamomumes C.b. u napyrwue,
AxunonepHoe obmectBo «M3narensbcTBo «lIpocsemienne»

METOJAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJISA
e MartemaTuka: anreOpa ¥ Hayaga MaTeMaTHYECKOTO aHAJIM3a, TeoMeTpHsL. I eomerpus,
10-11 xmaccel/ Aranacsn JI.C., Byryzor B.®., Kamommes C.b. u npyrwue,

AxmmonepHoe obmectBo «M3narenscTBo «IIpocBerienue

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

e Poccwuiickas 3mekTponHas mkoia https://resh.edu.ru/
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