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INOACHUTEJIbBHAS 3AIINCKA

PaGouvast mporpamma yue6HOTrO Kypca «I'eomerpusi» 6a30BOro ypoBHS JUIsi 00YYarOIHXCS
10 —11 wiaccoB pa3paboTaHa Ha ocHOBe DelepabHOrO rocyIapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpexHero oomero odpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIUIUI POCCHUIICKOrO 0Opa3oBaHMUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJICHUC KJIIFOUCBBIMH KOMIICTCHIIUSMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHS W HEIPEPHIBHOIO 0Opa30BaHUs, IEJIOCTHOCTb
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH 06yqa}om1/1xcsi.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeoOMETpUM Ha YpPOBHE CpEAHEro o0Iero ooOpa3zoBaHMs
00ycJIOBJI€Ha MNPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M IPEIMETHBIX Ppe3yJ]bTaToB
00y4eHHUsl T€OMETPUU B HAIPABJIEHUU JIMYHOCTHOIO Pa3BUTHUs OOydaroumuxcs, GopMHUpOBaHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3Butne y oOyuaromuxcsi HOpaBWIBHBIX MPEACTABICHUN O CYIIHOCTH M IPOUCXOXKIECHHUU
reoMEeTpUYECKUX aOCTpaKLUii, COOTHOIIECHUH PEabHOIO U UJEaIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK W pOJIM MAaT€MaTU4YeCKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
crocoOcTByeT (POPMHPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS YYalllUXCs, a TaKXKe KauecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBiseTCS OJHMUM M3 0a30BbIX IPEIMETOB HA YPOBHE CpEIHEro OOIIero
o0Opa3oBaHMs, TaKk Kak 00ECHeYrMBAET BO3MOXKHOCTb M3YYEHHS KaK AMCIUIUINH €CTECTBEHHO-
Hay4YHOH HalpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlornueckoe MblluleHHE, (opMHUpyeMoOe MpHU H3Yy4EHUH OOYYaIOUIMMUCS HOHSATUHHBIX
OCHOB TEOMETPUM M IIOCTPOECHUHM LIECMNOYKU JIOTUYECKHX YTBEPXKIECHUH B XOJE€ pEIICHUS
F€OMETPUYECKUX 3a/1ad, YMEHHE BBIIBUraTb U OIPOBEPraTb T'MIIOTE3bl HENOCPEICTBEHHO
UCIIONB3YIOTCS IPH PEIICHUH 3a7ad €CTECTBEHHO-HAy4YHOro LUKJIA, B 4aCTHOCTH M3 Kypca
bu3uku.

YMeHue opueHTHpPOBaTHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIAaCTAX
NeSITebHOCTH denoBeka. OpUeHTalus YyeloBeka BO BpEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUANBbHOIO OBITHS, (hOpMa OTPAKEHUSI OKPYKAIOLIET0 MUPA, YCIOBHE YCIEIIHOTO
MO3HAHU " aKTUBHOTO npeoOpa3oBaHus JENCTBUTEIIBHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIUHSET pa3Hble BUJIbI yU€OHON U TPYIOBOM AESITEIBHOCTH,
SBISICTCA OJHMM M3 NPOPECCHOHATBHO BAXKHBIX KauyecTB, IOITOMY aKTyalbHa 3ajayda
dbopMupoOBaHUS y 00yUaIOLUXCS TPOCTPAHCTBEHHOTO MBIIIIEHHSI KaK Pa3HOBUIHOCTH 00pa3HOTro
MBIIIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTA B MOJTOTOBKE K MPAKTUYECKOH NEATEIbHOCTH IO
MHOTUM HampaBlI€HUSIM.

Ilens ocBoeHUsT mporpaMmMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE 00ydEHUS
— o0meoOpazoBaTebHOE M OOIIEKYJIBTYpPHOE pPa3BUTHE OOYyYaloIUMXcs udepe3 obecreueHue
BO3MOXHOCTHU HpI/IO6peTeHI/I$[ N HUCIOJB30BAHUSA CHCTEMATHYCCKUX T'€COMETPUUCCKHUX 3HAaHUU U



JecTBUH, crienu(UIHBIX T€OMETPUU, BO3SMOXKHOCTH YCIICIIHOTO MPOI0JDKEHHs 00pa30oBaHus 1o
CIELUAILHOCTAM, HE CBA3aHHBIM C IIPUKIIAIHBIM UCII0JIb30BAaHUEM I€OMETPHUH.

[Tporpamma 1o reoMeTpun Ha 6a30BOM YpOBHE ITpeIHa3HAUCHA 1JIsl 00 YUAIOIIMXCS CPEIHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyJHEHUNH Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpazom, oOydarommecs Ha 0a30BOM ypOBHE JIODKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHHUS, CBSI3aHHBIC CO CIENU(UKON TEOMETPUH U HEOOXOAMMBIE IS )KU3HH B
COBPEMEHHOM 001ecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YYHUTh '€OMETPHUIO OoJiee
rIyOOKO, €Clii B JAJbHEWINEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHUSX B
poeCCUOHATILHOMN IeATEILHOCTH.

JlocTHKEeHHE LIeJIM OCBOEHHUS IIPOTrPaMMBbl 00€CIIEUNBAETCS PELIEHHEM COOTBETCTBYIOIINX
3aga4. [IpropuTteTHBIMU 3aa9aMi OCBOCHHUS Kypca «l eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sBJISIOTCS:

dbopMHUpOBaHKUE MPECTABICHUS O TEOMETPUH KaK YacTH MHUPOBOM KyJbTYpbl U OCO3HaHHUE €&
B3aMMOCBA3U C OKPY’KAarOIIIUM MUPOM;

q)OpMI/II)OBaHI/IG NpeaACTaBJICHHUA O MHOI'OIpaHHHMKAX W TCJIaX BpallCHUSA KakK O BaKHEUIILINX
MaTEeMAaTUYCCKUX MOACIIAX, ITO3BOJIAIOMNINX OIMMCHIBATD U U3YUATh PA3HBIC ABJICHUA OKPYKAIOIICTO
MHpA;

q)OpMI/IpOBaHI/Ie YMCHHA pacClio3HaBaTb Ha YCPTE)KaAX, MOACIAX W B PpPCAJIbHOM MHUPC
MHOTI'OI'paHHUKHA U TCJIa BPALLICHUA,

OBJIaACHUEC MCTOJaMH PCIICHHUA 3ada4d Ha ITOCTPOCHHUA Ha I/I306pa)KeHI/I$[X MMPOCTPAaHCTBCHHBIX
duryp;

q)OpMI/IpOBaHI/Ie YMCHHA OIICPUPOBATH OCHOBHBIMHU IIOHATHAMH O MHOI'OIpAHHHUKAX M TEJIaX
BpalCcHuA U UX OCHOBHBIMUA CBOﬁCTBaMH;

OBJIAACHUC AJITOpUTMAaMH PCIICHUS OCHOBHLIX THIIOB 34144, (1)OpMI/Ip0BaHI/Ie YMCHHA NPOBOAUTH
HCCJIIOXKHBIC JOKA3aTCIIbHBIC PACCYKACHHA B XOA€ PCIICHUA CTCPCOMECTPUUCCKHUX 3a/lad U 3aaa4 €
MMPAKTUYICCKUM COACPIKAHUCM

pPa3BUTHE WHTEJUIEKTYaJbHbIX U TBOPYECKUX CIIOCOOHOCTEH O00ydaroluxcs, 03HABATEIbHOU
AKTUBHOCTH, UCCIICIOBATCIbCKHUX YMeHHﬁ, KPUTUYHOCTHU MBIIJICHUA

dbopmupoBanre  (GYHKIHUOHATIHHOM  TPaMOTHOCTH, PEJIEBAaHTHOW  TE€OMETPUH: yMEHUE
pacrno3HaBaThb NPOABJICHUA TCOMETPUUCCKUX HOHHTHfI, 00BLEKTOB U 3aKOHOMepHOCTeI>'I B PCAJIbHBIX
JKU3HEHHBIX CUTyallUsIX W TpPU H3YYEHUHM JIPYyrUX Y4YeOHBbIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN U SaKOHOMepHOCTeP’I, (bOpMYHHpOBaTL HUX Ha SA3BIKC TCOMCTpHUU K CO310aBaThb
TCOMETPHUICCKUEC MOIACINU, MNPUMCHATH OCBOEHHEIN FGOMCTpI/I‘ICCKI/If/'I amnrmapar 1jd pCeHICHUs
MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4, HHTCPIPCTUPOBATL U OLICHUBATL IMMOJIYYCHHBIC PE3YJIbTATHI.

OTINYNTETBHOH 0COOEHHOCTHIO IporpaMMBbI ABJIACTCA BKIFOUCHUC B KYPC CTCPCOMCTPUHN B
Ha4daJIC €ro M3YUCHUA 3aa4Y, pCIIaCMbIX Ha YPOBHC MHTYUTUBHOI'O ITO3HAHUs, U OHpeI[eJ'IéHHBIM
06pa30M OpraHnu30BaHHasA pa60Ta Haa HHMH, 4YTO CHOCO6CTBYIOT Pa3BUTHUIO JIOTHUYCCKOI'0 H
MMPOCTPAHCTBCHHOI'0  MBINIJICHUSA, CTUMYJIHUPYCT MPOTCKAHUC HHTYUTUBHBIX MPOLECCCOB,
MOTHUBUPYET K )Ia.]'IBHeI\/’IH_IeMy HU3YUCHUIO ITPEAMCTA.

[Ipenmourenue otTHaércss HArIAAHO-KOHCTPYKTUBHOMY METONYy OOY4YeHMs, TO €cCTb
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
JIeATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Y YUAIIUXCS B KYpCE CTEPEOMETPUHN
NPOBOJUTCS 3a CUET pelIeHMs 3ajady Ha CO3[aHHe MPOCTPAHCTBEHHBIX O0Opa3oB M 3ajay Ha
OlepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Coznanue obpaza MPOBOAUTCA C ONOPOM Ha
HarJsIHOCTh, @ ONIEpUPOBaHHE 00pa30M — B YCIOBUAX OTBJICUYEHUS OT HAIJISTHOCTH, MBICIEHHOTO
WU3MEHEHHS €r0 HCXOJHOTO CO/ICPKaHMS.



OcHOBHBIE  coJepkaTeabHble JHUHUU Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpaleHus», «BekTopsl u
KOOPJIMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN pacipeielisieTcs He TOIbKO
[0 COJIepP)KaTeNbHBIM JIMHUSM, HO W MO rojaM oOOy4YeHHs Ha YpPOBHE CpEIHEro OOIIero
o0OpazoBaHusl.

Conepxannie 00pa30BaHUs, COOTBETCTBYIOLIEE NPEAMETHBIM pE3yJIbTaTaM OCBOCHUS
paboueii MporpaMMbl, pacpeeIEHHBIM 110 ToAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl  OBJAJEHHWE T'COMETPHUYECCKHMMH TIOHATHUSIMU H  HABBIKAMH  OCYIIECTBISUIOCH
MOCIE0BATEIbHO M IMOCTYHAaTeNbHO, C COOJIIOJIEHUEM TPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I'€OMETPUYECKUX MPEACTABICHNUN 00yJaromuxcs,
pacuupsis 1 yriuy0ssis e€, 00pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenue reomerpun otBoautcs 2 yaca B Heaenmo B 10 kitacce u 1 yac B Hexento B 11
KJIacce, BCEro 3a JBa rojaa ooyueHnus - 102 yaeOHBIX Yaca.
COJAEPXAHUE YYEBHOI'O KYPCA

10 KUIACC

HpﬂMI)Ie U IIJIOCKOCTH B MTPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeoMeTpun. Touka, IpsMasi, MI0CKOCTh, MpOocTpaHCTBO. [ToHsTHE
00 aKCMOMaTUYECKOM MOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3auMHoOe pacrnosioxkeHue mpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MapaieIbHbIE U
CKpeuuBawmuecss npsamsie. llapannenbHOCTh MNPAMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
napaujiCIbHbIC TPAMBIC B MPOCTPAHCTBE; IMApalJICJIbHOCTDH TpéX MpAMBIX; MTapaJlJICJIbHOCTD
OpsIMOM M TJIOCKOCTH. YTJbl C COHANPAaBICHHBIMH CTOPOHAMH; Yrojl MEXKIY HIpsIMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IJIOCKOCTEW:  MapajuledbHbIE  IUIOCKOCTH;  CBOMCTBa
napaJuieNbHBIX TUIocKkocTe. [IpocTeiiume mpocTpaHCcTBEHHBIE PUTYPHI HA MIIOCKOCTH: TETPAdIP,
KyO, mapajuiesienunes; NoCTpOeHUE CeUCHUN.

[lepneHquKyISIpPHOCTD NPSMOU U IIJIOCKOCTH: MTEPIEHAUKYIISIPHBIE ITPSIMBIE B IPOCTPAHCTBE,
IpsIMBIE MAapaUICNIbHBIE U NEPHEHAUKYJIAPHBIE K IIOCKOCTH, NPU3HAK IMEPHNEHIUKYISAPHOCTU
MPSAMOM U IJIIOCKOCTH, TEOPEMA O IIPSIMON NMTEPIEHANKYIISIPHON TUIOCKOCTH. Y TJIbI B IPOCTPAHCTBE:
Yo MEXAY IPSMON U IUIOCKOCTBIO; ABYIPAHHBIM YIoOJI, JTUHEHUHBIM YroJl JBYI'PAaHHOIO YIJIA.
IlepneHUKyIsIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIHS (UTypbl Ha IUIOCKOCTh. llepneHIuKyIsIpHOCTh IMJIOCKOCTEH: MpH3HAK
NEePIEHAUKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpEX MeprneHuKyspax.

MHoOrorpaHHuKHu



[TonsiTie MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHThl MHOTOTPAaHHUKA, BBIIYKIbIE U
HEBBIIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas npusma; rpaHu
Y OCHOBAHUS NPU3MBI; MIPsIMasi U HAKJIOHHAs MPU3MBbI; OOKOBAsi U MOJIHASL TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN Napajuiesenunen u ero cpoicrtBa. [lupamuaa: N-yromnpHas
nUpaMuia, TPAaHU W OCHOBAaHUE NHUPAMUIbI, OOKOBas W TOJIHAS IOBEPXHOCTh IMHUPAMHUJIBI;
npaBWbHAsg M yceu€HHas MNHpaMuAa. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOIPAHHUKHU: TOHSITHE MPAaBUIBHOTO MHOTOIPAHHUKA; MpPaBWJIbHAS MPU3Ma U MPaBUIIbHAS
NUpaMK/JIa; IpaBUJIbHAs TPEYToJIbHASI TUPAMU/Ia U IPaBUIIBHBIN TeTpadap; Ky0. [IpeacraBienue o
MPaBUJIbHBIX MHOTOIMPAHHUKAX: OKTAdIP, OACKasAp U ukoca’ap. CedeHust Ipu3Mbl U TUPaMUJIbL.

CI/IMMeTpI/IH B IMPOCTPAHCTBC: CHUMMCTPUA OTHOCUTCIIbBHO TOYKH, HpSIMOfI, IIJIOCKOCTH.
DeMEHTHI CUMMCETpPHUH B ITMpaMuJax, mapaliCICnuIicaax, rpaBujIbHbIX MHOT'OI'PaAaHHHUKAX.

Bprunciienre »1eMeHTOB MHOTOTPAaHHHUKOB: péOpa, auaroHanu, yribl. [Lmomans 60KoBoM
MOBEPXHOCTHU U TIOJIHOM MOBEPXHOCTH MPSMOU MPU3MBI, IIOIIA1b OCHOBaHU, TeopeMa 0 O0KOBOM
MOBEPXHOCTU MPpsIMOM Tipu3Mbl. [1ommaae 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABHIIBHON
MMpaMUIbI, TEOpEMa O TUIOIAAN YceuEHHOM nupamusl. [Tonstue 06 06pEme. O0BEM nupamMuabl,
MIPU3MBI.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAIIMU MOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEIN.

11 KJIIACC

Tesa BpaumeHus

[{unuHapuyeckas MOBEPXHOCTh, OOpa3ywooIlue IMIMHIPUYECKON TMOBEPXHOCTH, OCh
HUATUHAPUYECKONU TTOBEepXHOCTH. L{umuHap: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 00pa3yromas u
0Cb; TIOMIaAh OOKOBOI U TIOJTHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTb, 0Opa3yrolle KOHHYECKOH IMOBEpPXHOCTH, OChb W BEpUIMHA
KOHMUYecKoi moBepxHocTH. KoOHyc: OocHOBaHME M BepuUIMHA, oOpa3yroomas MW OCh; IJIONIAIb
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylollMe U BBICOTA; OCHOBAHUS M
OOKOBast MOBEPXHOCTD.

Cdepa m map: neHtp, paguyc, OUaMeTp; IUIOMIAAb MOBEpPXHOCTH cdepbl. B3anmHoe
pacroJjiokeHue cepbl U MI0CKOCTH; KacaTellbHas IJII0CKOCTh K cdepe; Mmioanb chepsl.

N306paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka HUIMHApa U KOHYCA.

KoMmOuHammu Ten BpaieHWs W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIA OKOJIO
cthepsr; chepa, BOIUcCaHHAs B MHOTOTPaHHUK, WJTH TEJIO BPAIIICHHS.

[Tonsitue 00 o00béMe. OcHOBHBIE CBOicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO MapalieNienumneaa u ciueacTsus u3 He€. O0bpéM nunuuapa, konyca. O0bEM mapa
Y TUI0IAa6 ChEephl.



[TogoGubie Tema B mpocTpaHcTBE. COOTHONMICHHS MEXIY IUIOMAIIMUA TOBEPXHOCTEH,
00BéMaMHU ITONOOHBIX TEI.

Ceuenuss mwmHApa (MapaielbHO W NEPIEHIUKYISAPHO OCH), CEYEeHHUS KOHyca
(mapaenbHOE OCHOBAHUIO U IPOXO/SIIEE YEpPE3 BEPILIMHY), CEUEHUS 111apa.

BeKTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE

BexTop Ha m1ockocT U B mpocTpancTBe. ClI0)KEHNE U BBIYMTAHNUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4MciIo. PasnokeHue BekTOpa IO TpEM HEKOMIUIAHAPHBIM BekTOopam. lIpaBuio
napajuienenunena. Penienue 3anad, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPABWII JEMCTBHUI C BEKTOPaMHU.
IIpsmoyronbHas cucremMa KoopauHar B IpoctpaHcrBe. Koopaunarsl Bekropa. IIpocreimue
3aJa4d B KOOpIMHATaxXx. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEINCHHE BEKTOPOB.
Bpluncnenue yrioB MexIy HPSMBIMU U IIIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IIPU
pEILIEHUN T€OMETPUYECKUX 3a/1ay.

INIVIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPE3ybTaThl OCBOEHHUS IPOrpaMMbl y4yeOHOro mnpeamera «MaremaTukar
XapaKTEePU3YIOTCA:

Fpamancxoe BOCIIMTAHMC:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UMLUU 00ydarollerocs Kak aKTUBHOIO M
OTBETCTBEHHOT'O YJICHa POCCHUICKOro OOIIECTBA, MPEICTABIEHUEM O MaTEMaTUYECKHX OCHOBaX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, MpoIenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U TMp.), YMEHMEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMu B
COOTBETCTBUU C UX (PYHKIMSAMHU U Ha3HAYCHUEM.

HanI/IOTI/I‘{eCKOQ BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO POCCUICKOM I'paskJaHCKON UJCHTUYHOCTH, YBAKEHUS K ITPOIIIOMY U
HAaCTOSIIIEMY POCCUMCKON MAaTEMATHKH, IEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHUSAM POCCUICKHUX
MaTE€MaTUKOB U POCCUMCKON MaTeMaTHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO OTUX JOCTHKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHWEM JYXOBHBIX IEHHOCTEH pOCCHICKOro Hapoaa; c(hopMHUpPOBAaHHOCTHIO
HPABCTBCHHOI'O CO3HAHUA, OTUYCCKOI'0 MOBEACHHA, CBA3AHHOI'0 C MPAKTHYCCKUM IMTPUMCHCHUEM
JOCTHKEHUN HayKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOCHHE

YCTOMYMUBOTO OYIYIIETO.

JcTeTHYecKoe BOCIIUTAHHUE:



ACTETHUYECKUM  OTHOIIEHWEM K MHpPY, BKIIOYas OCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBCKTOB, 3a7ad, pPEIICHUH, PACCYXKACHUN; BOCHPUMMYHUBOCTHIO K
MAaTCMAaTUYCCKUM aCIICKTaM Pa3JIMYHbIX BUIO0B UCKYCCTBA.

dusznyeckoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHUS IPUMEHATH MAaTEMaTHUECKUE 3HAHUS B HHTEPECax 3/10pOBOTO
u Oe3onacHoro odpasa >KU3HU, OTBETCTBEHHOT'O OTHOILEHHS K CBOEMY 370pPOBBIO (310pOBOE
nUTaHue, cOAIAHCHPOBAHHBIN PEKUM 3aHATHI U OTIbIXA, PeTyNsipHas (Gu3nyecKast akTHBHOCTD);
bu3nueckoro COBEPILIECHCTBOBAHMA, pu 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIBLHOU
JESTCIIBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHMEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUYHbIM
chepam mpohecCHOHATLHON ACSITENLHOCTH, CBS3aHHBIM C MAaTEMAaTUKON M €€ MPHIIOKECHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBII BBHIOOP OyayIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUI0 Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MAaTEMATUYECKOW HAPABIEHHOCTH.

IKo0rnYecKoe BOCIUTAHNE:

c(OpPMUPOBAHHOCTBIO HIKOJIOTMUECKON KYJIbTYpbl, IOHUMAHUEM BIMSHUS COLUAIBHO-
HDKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHONM M COLMAIBHOM CpeAbl, OCO3HAHUEM
rJ100aNbHOTO  XapakTepa SKOJOIMUYECKMX  IpoOJieM; OpHEeHTaluuel Ha  [pUMEHEHHUe
MaTeMaTUYECKUX 3HAHUW NI pellleHUs 3a/4ad B 00JIACTH OKPYXArolIe cpelbl, MJIaHUPOBaHUS
IIOCTYIIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMI JJI OKPYKAIOILEH CPEJIbI.

HeHHOCTI/I HAYYHOI'O INIO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOLIECTBEHHON MPAaKTUKH, TOHMMAHUEM MaTeMaTUYeCKON HayKu Kak chepsl
YEJIOBEYECKOU JIEATEIbHOCTH, 3TAOB €€ Pa3sBUTUA U 3HAYMMOCTH Ui Pa3BUTHUA LIMBUIIN3ALUMY;
OBJIQJICHUEM SI3IKOM MAaTEMAaTUKHU U MAaTEMaTUYECKOMN KYJIbTYpOH KaK CpPEJCTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBJIATH IPOEKTHYIO U UCCIIEA0BATEIBCKYIO IE€ATEIbHOCTh UHAUBUYAIBHO

U B IpymIe.

METANPEIMETHBIE PE3YJIBTATHI

MerTanpeaMeTHbIe pe3yIbTaThl OCBOCHHSI TIPOTPaMMBI Y4eOHOTO TIpeaMeTa «MaTeMaTHKa
XapaKTePU3YIOTCS OBJIAJICHUEM VHHUBEPCATHHBIMUA HO3HAGAM ESIbHBIMU OeliCEUsIMLU,
VHUBEPCANLHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU,  VHUBEPCATbHLIMU — PecyIsimU8HbIMU
oelicmeusmu.



1) YVuueepcanvuvie nosnasamenvuble oeticmsus, obecneuusarom gopmuposanue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00VHAIOWUXCS (0CBOEHUE MemO0008 NO3HAHUS OKPYIICAIoWe20 Mupd,
npUMeHeHUe 102UYEeCKUX, UCCAe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble JJoruueckue geiicTBUA:

BBISBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMATUYECKUX OOBEKTOB, MOHATHIA,
OTHOIIEHUH MEXAy NOHATUAMH; (GOPMYIUPOBATh ONpEAEICHUs IOHITUH; YCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS JJIs1 0000LICHUS U CPABHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (OpPMYyIHpOBaTh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0IIKE; YCIOBHBIE;

BBISBIISITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHBIX,
HaOJIIOACHUAX M YTBEP)KACHUAX; MpeAjaraTb KPUTEPUM JJsl BBISIBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JieJIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIFO4YEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIILHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKIEHUU (MPsSMbIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, TPUBOAUTH MPUMEPbl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATh CIOCOO pemieHus: y4eOHOW 3ajadd (CpaBHHMBATh HECKOJIBKO BapHUAaHTOB PEIICHHS,
BbIOMpATh HanOoJIee NOAXOAAIIMM ¢ Y4ETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).

Ba3oBble ucciie10BaTeJIbCKHE AeHCTBHUA:

UCIIOJIB30BaTh BOIPOCHI KaK HCCIEAOBATCILCKUH HHCTPYMEHT IO3HAHUS; (OPMYIHPOBATH
BOIPOCHI, (UKCUPYIOIIME NTPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
(GbopMUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULIMIO, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIM SKCIICPUMEHT, HCCIICOBAHUE 110 YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHHS, MPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;

CaMOCTOSITENILHO (POPMYyITUPOBaTh O0OOMIEHUS W BBIBOABI 1O pPE3yJabTaTaM IPOBEAEHHOTO
HAOIIO/IEHUS, UCCIIeIOBAaHUS, OIICHHBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHHNI];

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOIlEcca, a TaKKe BBIIBUTaTh MPEATOIOKEHUS O €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIAITh AeUINTH WH(POpPMAIMK, TaHHBIX, HEOOXOMUMBIX IJIsi OTBETa HAa BOMPOC W IS
pelLeHHs 3a/1auu;

BBIOMPATh HH()OPMAIIHIO U3 UICTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATh, CHCTEMATH3HPOBAThH
U MHTEPIIPETHPOBATh HH(OPMALIHIO pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;
CTPYKTYPHUPOBaTh WH(POPMAILIMIO, MPEICTABIATh €€ B pa3IMyHBIX (OpPMax, HIUTFOCTPHPOBATH
rpaduvecKku;

OILIEHUBATh HAAEKHOCTH HH(OPMAIIHH MO CAMOCTOSATEIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAmMUBHbIE Oeliicmeusl, 00eCneyusarm coopMupo8aHHoCms
COYUANBHBIX HABBLIKOB 00YYAIOUUXCA.

OO01menue:



BOCIPUHUMATh U (DOPMYJIUPOBATH CYXJIEHHS B COOTBETCTBUU C YCIOBHUSIMH U LIETSIMU OOILIEHUS;
SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh
MOJACHCHUA 110 X0y pCIICHHA 3aJa4i, KOMMCHTUPOBATDb HOJIy‘-IGHHBIfI pE3yiIbTaT,
B X07ie 00CY>KJICHHSI 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYkK/1aeMO TeMbI, MPOOJIEMBI, pelIaeMoi
3ala4yM, BBICKAa3bIBaTb UACHU, HALCJICHHBIC HA IMOUCK PCHICHUSA,; COIMMOCTABIATL CBOU CYXJICHUA C
CYXKICHUSIMHU JIPYTHX YYaCTHHKOB JUAJOra, oOHapyKMBaTh pa3jivuude M CXOJCTBO IMO3UIUI; B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,
NPEJCTaBIATh PE3ylbTaThl pPELICHUS 3aJadyd, OKCIEPUMEHTa, MHCCIEeIOBaHUS, IPOEKTa;
CaMOCTOSITEIILHO BBIOMPATh ()OPMAT BBICTYIICHUS ¢ YUETOM 33724 IPE3CHTAIIMHA U OCOOSHHOCTEH
ayJIUTOPUH.

CoTpyaHunuecTBo:

NOHUMATh M HCII0JIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIAMBHTyaTIbHON pabOThI IPH PELICHUN
y4eOHBbIX 3ajjay; MPUHUMATH II€JIb COBMECTHOH JEeSATEeNbHOCTH, IUIAHUPOBATh OpPraHHU3allUIo
COBMECTHOH paboOThl, paclpenensTb BuAbl pabdOT, IOroBapHBaThCS, OOCYXXIAaTh IpoLecC U
pe3yibTatr paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B IPYMIIOBBIX (popmax paboTel (00CykIeHHsI, 0OMEH MHEHHI, «MO3TOBBIE IITYPMBI»
U MHBIE); BBIMOIHAT CBOIO YacTh paOOThl U KOOPIMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJICHAMU
KOMAaHJIpl; OLEHMBATh KA4eCTBO CBOEro BKJIaga B OOMMH MTPOAYKT MO KPHUTEPHSIM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Yuueepcanvnvie pecynamuenvie deiicmausi, obecnewusaom GopmuposaHue cmulCi08bIx
YCMAHOBOK U IHCUSHEHHbIX HABbLIKOS TUYHOCIU.

Camoopranusauus:

COCTAaBJIATH IUIaH, AJITOPUTM PELICHHS 33Ja4H, BBIOUPATh CIIOCO0 peleHHs C y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHHH C Y4ETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

BJIa/IETh HABbIKAMHU IO3HABATEJIbHOM peQIEKCMH KaK OCO3HAHHS COBEpLIAEMBbIX JEHCTBUN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB; BJIAAETh CIIOCOOAMHU CAMOIPOBEPKU, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara pelleHusl MaTeMaTHYeCKON 3ajaui;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTB ITPH PEIIEHUH 33Ja4H, BHOCUTb KOPPEKTHBBI
B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAWJAEHHBIX OIINOOK, BBISBIEHHBIX
TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUSAM, OOBACHATH IPUYMHBI JOCTHXKEHUS WIN
HEJIOCTHKEHUS Pe3yJbTaToOB JIeATeIbHOCTH, HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY PHOOPETEHHOMY
OTIBITY.

HHPEAMETHBIE PE3YJIbTATHI

10 KJIACC



OnepupoBaTh MOHATUSAMU: TOUKA, IPSIMasi, MIIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IIPU PELICHUU I€OMETPUYECKUX
3az1ay.

OnepupoBaTh MOHATHAMH: TAPALICIBHOCTh W TNEPHEHIUKYISIPHOCTh TPSMBIX U
IJIOCKOCTEH.

KnaccugumpoBars B3auMHOE pacHoI0KEHNUE MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MNOHATHSIMM: JBYTPAHHBIN yroy, TpaHH ABYTPaHHOTO yria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBINA yroJl ABYrPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OHGpI/IpOBaTb MOHATUAMU: MHOI'OI'PpaHHUK, BBIHyKHBIﬁ u HGBBIHYKJILIf/'I MHOTI'OI'paHHUK,
OJIEMCHTEI MHOI'OI'paHHUKa, HpaBHJ’IBHBIfI MHOTI'OI'paHHHK.

Pacrnio3HaBaTh OCHOBHBIC BHUJIBI MHOTOTPDAaHHHKOB (ITUpaMuia; MpPU3Ma, MPSIMOYTOJIbHBIN
napasuienenunesn, Kyo).

KnaccudunupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS JJs  Kjiaccuukanuu
(BBITTYKJIBIE W HEBBITYKIBIC MHOTOTPAHHWKH; TPABUIBHBIC MHOTOTPAaHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeIeIUIICIbI).

OHepI/IpOBaTb IMOHATHUAMU: CCKYIIad IJIOCKOCThb, CCUCHUEC MHOI'OI'PAHHUKOB.
OOBSICHATD IMIPUHIUIIBI IIOCTPOCHUS CequHﬁ, HCIIOJIB3Y: MCTOH CJIICHOB.

CTpouth CEYEHHS] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBHITIOJIHATH (BBIHOCHBIC) IJIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Peniate 3a1a41 Ha HAXOKIACHUC TCOMECTPUICCKUX BCIIMYUH I10 o6pa3uaM HJIN aJIrOpUTMaM,
MPUMCHAA MU3BCCTHBIC AHAIIMTHYCCKUC MCTOABLI NPHU PCIICHHU CTAaHAAPTHBIX MATCMATHYCCKUX
3aaa4 Ha BBIYMCIICHHUC paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH O HpHMOﬁ, OT TOYKH 10
IMJIOCKOCTHU, MEKAY CKPCIIUBAOITUMUCA ITPAMBIMHU.

Pemats 3agaun Ha HaX0XKJIEHUE TEOMETPUUYECKUX BEJIMYMH 110 o0pa3aM Win alropuTMam,
IIPUMEHSST U3BECTHBIE AaHAIMTHYECKUE METObl MPHU PEIICHUH CTaHAAPTHBIX MAaTEMaTUYECKHX
3a7lad HAa BBIUYKCIEHUE YIVIOB MEXKAY CKPCLIMBAIOIIUMUCA MNPAMBIMH, MEXKIY IPAMON U
IJIOCKOCTBI0, MEXAY IVIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruucasate 00bEMBI U TUIONIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUPAMHIA) C
MpUMEeHEeHHEeM (GOpPMYIT; BBIYUCIATH COOTHOIICHHS MEXKY MJIOMAAsIMK TOBEPXHOCTEN, 00bEMaMu
MO00HBIX MHOTOTPAHHUKOB.

OHepI/IPOBaTI) INOHATUAMU:. CUMMECTPHA B IMIPOCTPAHCTBC, LCHTP, OCb H IIJIOCKOCTH
CUMMCTpPUH; HCHTP, OCh U INIOCKOCTh CUMMCTpPHUU (I)I/Il“ypbl.

I/IBBJ'ICKaTB, Hp606pa30BBIBaTB U UHTCPIPCTUPOBATH I/IH(bOpMaI_II/IIO O IMPOCTPAHCTBCHHBIX
TCOMETPHUICCKUX (I)I/Il"yan, MPEACTAaBJICHHYIO HAa UCPTCIKAX U PUCYHKAX.



[IpumensaTh reomeTrpuueckue (akThl [ pPELIEHUS CTePEeOMETPUYECKHX  3ajad,
MPEOJIaraloliuX HECKOJbKO IIaroB PEUICHHs, €CU YCIOBUS NMPUMEHEHHS 3aJaHbl B SIBHOMN

dopme.

IIpuMeHATh NpOCTEHIINME NPOTPAMMHBIE CPEICTBA MU 3JIEKTPOHHO-KOMMYHMKALMOHHBIE
CUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECKUX 3a1a4.

HpI/IBO,Z[I/ITB IpUMEPBI MATEMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpupoac W IKHU3HH,
paciio3HaBaTh IMMPOABJICHUEC 3aKOHOB '€COMCTPHUU B UCKYCCTBC.

[TpuMeHsTh IOJIyYE€HHBIE 3HAHUS Ha IPAKTUKE: aHAJIW3UPOBAaTh pEAlbHbIE CUTYallUU U
IPUMEHATh  M3YYEHHBIE TIOHATHUS B  IIPOLECCE IOMCKA PELIEHUS  MaTeMaTU4YeCKH
chopMyIUpOBaHHON MPOOJIEMBbl, MOAEIUPOBATh pPEajbHbIE CHUTYallMd Ha S3bIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJEIU C MCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATUN U TEOpEM,

alrrapara aJ'Il"e6pr; pelaTh MPAKTUYCCKUEC 3aaa4u, CBA3aHHBIC C HAXOXICHUEM I'COMETPUUCCKHUX
BCJIIMYHH.

11 KUIIACC

OnepupoBaTh NOHATUSAMU: LMJIMHAPUYECKAs IOBEPXHOCTh, 00pa3yIOIINe IIHINHAPHUECKON
IOBEPXHOCTH; LMWIMHJP; KOHUYECKas IOBEPXHOCTh, 0Opa3yrollMe KOHUYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi IoBEpXHOCTb.

PacniosnaBars Tena BpaieHus (IWIMHAP, KOHYC, cdepa u 1map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccudumupoBars B3auMHOE pactofioskeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHUSAMH: LIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBHICOTA CErMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boeraucnsate 00bEMBI M IUIOMAAN TIOBEPXHOCTEH TEN BpAICHUS, TEOMETPUUYCCKUX TE C
npuMeHeHueM Gpopmyi.

OnepupoBaTh MOHATHUSMHU: MHOTOIPAaHHUK, BIMCAaHHBIM B cepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpaIeHUs.

BrIunCaaTh COOTHOLIEHUS MCKAY IUIOIAaasIMU HOBCpXHOCTCfI 1 00bEMaMH HOI[06HLIX TCII.

N300paxkaTh M3ydyaeMble (UTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHHMsI TEJI BpALCHUSI.



W3Briekatb, HHTEPIPETUPOBATh M MPEOOPa30BbIBATh UMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeicTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE IEHCTBUSI CII0YKEHUS BEKTOPOB, BEIYUTAHKS BEKTOPOB M YMHOKEHHUSI BEKTOpa HA
YHCJI0, 00BACHATH, KAKMMH CBOMCTBAMU OHH 00J1aJalo0T.

IIpuMeHATh paBUIIO NapaJuIeICIUIIEIA.

OHGpI/IpOBaTI) IOHATHUAMUA: AOCKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBEC, BEKTOP, MOIAYIIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOPA, YTOJ MCKAY BCKTOPaMH, CKaJIAPHOC
IMPOU3BCACHUC BEKTOPOB, KOJIJIMHCAPHBIC U KOMILIIAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BEKTOPOB H IIPOU3BCACHHUE BCKTOPA HA YHUCIIO, YI'OJ MEXKIAY BECKTOPAMMU,
CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BECKTOpPAM.

BaIlaBaTb IIJIOCKOCTH YPABHCHHUEM B I[CK&pTOBOﬁ CUCTCMEC KOOpAWHAT.

HpI/IMeHHTb T'COMCTPHUUCCKUC (I)aKTLI 1 pCHICHUA  CTCPCOMCTPHUUCCKUX  3aadd,
npeamojgararomux HECKOJbKO IAaroB pClICHHA, €CJIM YCJIOBHA NMPUMCHCHUA 3aJlaHbl B SIBHOU

dbopwme.

Pematn HpOCTCﬁHIHG TCOMCTPHUUCCKUC 3alaY HA IIPUMCHCHUC BCKTOPHO-KOOPAUWHATHOI'O
METOoJa.

Pemate 3aJa4d Ha J0Kas3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIICHUN H HaXO0XJICHUC
TCOMECTPHUICCKUX BCIWYHH I10 o6pa3uaM WM ajJIroOpuT™MaM, MpUMCEHAA M3BCCTHBIC MCTOAbI IIPU
PCHICHUH CTAHAAPTHBIX MAaTCMATHYCCKUX 3aj/lav.

[TpuMeHATh MpocCTEHIIME NPOrpaMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1a4.

HpI/IBOI[I/ITI) NpUMEPbl MATCMATHYCCKUX 3aKOHOM€pHOCTeI\/'I B TIMpUpoaC H IKXU3HHU,
pacro3HaBaTh MPOABJICHUEC 3aKOHOB I'€OMCTPHUU B HCKYCCTBC.

IIprMeHATh MOJyYEHHBIE 3HAHUSA HA IPAKTUKE: AHAIU3UPOBATh PEAJbHBIE CUTYallUd W
IPUMEHATh  HU3YYEHHBIE TIOHATHUS B  IIPOLECCE IIOMCKA  PEIICHUsS  MaTEeMaTHUYECKHU
chopMyTUpPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh pEATbHBIE CUTyallUd Ha SI3bIKE TC€OMETPHH,
HCCIIEIOBATh IMOCTPOEHHBIE MOJEIU C UCIOJIb30BAHUEM TIE€OMETPUUYECKUX ITOHATHM U TEOPEM,
amnmapara aJreOpbl; penaTh IPaKTUIECKUE 3a/1a4d, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX
BEJINYMH.



TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
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n/m Bcero| KonrposnbHbie [IpakTHyeckue PeCYpCBI

paboThI paboThI
|1 HBBG,I[GHI/IG B CTEPEOMETPHUIO H 10 H 0 H 0 Hhttps://www.yaklass.ru/p/geometria |
2 [IpsiMble U TIOCKOCTH B TPOCTPAHCTBE. 12 1 0 https://www.yaklass.ru/p/geometria
[MapannenpbHOCTh NPSAMBIX H IIOCKOCTEH

|3 HHepHeHIII/IKYJU[pHOCTI) HPSIMBIX U ITIOCKOCTEH H 12 H 0 H 0 Hhttps://www.yaklass.ru/ p/geometria |
|4 HyFJ'IbI MEXy TIPSIMBIMH U TUTOCKOCTSIMH H 10 H 1 H 0 Hhttps://www.yaklass.ru/p/geometria |
5 [Muororpaunmku | 11 | 1 I 0 Inttps:/Awww.yaklass.ru/p/geometria |
6 |O6bEMbI MHOTOrpanHHKOB | 9 | 1 [ 0 Inttps:/Awww.yaklass.ru/p/geometria ]
|7 HHOBTOpeHI/IeZ CCUCHHUS, PACCTOSHUS M YTJIBI H 4 H 1 H 0 Hhttps://www.yaklass.ru/p/geometria ’
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 5 [ 0 [ |
11 KIIACC

Ne || HaumeHoBaHue pa3/iejioB U TEM MPOTPAMMBbI ‘ KonuuecTBo uacoB ‘ DnekTpoHHbIe (U POBHIE) 00pa30BaTEILHBIE

n/m Bcero|  KonrposbHbie [IpakTryecKue peCypChI

paboThI paboTsI
1 |Tena Bpauenus | 12 | | Inttps:/iwww.yaklass.ru/p/geometria
2 |O6BémE Ten | 5 | 1 [ Inttps:/Awww.yaklass.ru/p/geometria
|3 HBGKTOpBI ¥ KOOPJIMHATHI B IPOCTPAHCTBE H 10 H 1 H Hhttps://www.yaklass.ru/p/geometria
4 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3AIHS 7 1 https://www.yaklass.ru/p/geometria
3HAHWI

OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anreOpa U Havyajla MaTEMaTHYECKOTro aHanu3a, reometpus. ['eomerpus, 10-11 xnaccel/ Aranacsu JI.C., bByry3zos B.®., Kanomues C.b.

u apyrue, AkinonepHoe oomectBo «M3narenscTBo «IIpocBemienne»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

- JI. C. Aranacsu, B.®. byty3os, C.b. Kanomiesa u np. ['eomerpus. YueOnuk mis 10-11 kimaccoB o61eoOpa3oBaTenbHbIX yupekaeHuil. bazoBblit u
npo¢uibHbIA ypoBeHb. MockBa. IIpocsemenue.2023r.

- b.I'. 3uB. [Ilnpaxktuyeckue marepuaisl no reomerpun 1 10 knacca. Mocksa. [Ipocsemenne.2017

- b.I'. 3uB. /Ilnpaxktuyeckue marepuaisl no reomerpun A 11 knacca. Mocksa. IIpocsemenne.2021r.

- C.M. Caaksn, B.®. byry3os. U3yuenune reomerpun B 10-11 knaccax. Knura s yunrens. Mocksa. [Ipocsemenne.2017

- B.A. fIposenko IToypounsie pa3paboTku 1o reometpuu. uddepeHpoBanHbIi

moaxon, 10 ximacc. MockBa. «BAKO». 2019

- B.A. fposenxo IToypounsie pa3paboTku no reometpun. JuddepeHpoBanHblii

noaxon, 11 knacc. MockBa. «BAKO». 2022

- E.M. PabunoBnuy Martemaruka. 3a1a4u Ha TOTOBBIX uepTexax. ['eomerpus. 10-11



knaccesl. MockBa. MJIEKCA. 2018
- A.Il. EpmioBa, B.B. I'ono60opoasko. MaTtemaTtrka. Y CTHbIE TPOBEPOYHBIC U

3auétHble paboThl. ¥YcTHas reomerpus. 10-11 kmaccesl. MockBa. MJIEKCA. 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. UndopmaninoHHO-TOMCKOBAs cucTeMa caMmooOpa3oBanusi- Pexxum nocrymna http://uztest.ru

2. UudopmannoHHO-TIOMCKOBast cucteMa 3agauu — Pexxum poctymna —http://zadachi.mccme.ru
3. Maremaruka /i HOCTYHAIOIIKX B By3bl. — Pexxum goctyna http://www/matematika.agava.ru
4. "Cetb TBOpUECKUX yuuTesel" www.it-n.ru.

5. MaTepakTuBHOE 00yueHHE Ha YpOKax MaTeMaTUKH [ DIEeKTPOHHBIN pecypc]. http://pedsovet.org/component/option.



