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HHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 06a30BOro ypoBHs IJsi 0OY4YarOIIMXCS
10-11 xmaccoB pa3pabotana Ha ocHOBe DenepanbHOr0 rOCYIapCTBEHHOTO 00pa3oBaTEILHOTO
CTaHJIapTa CpeaHero ooOmero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBAaHUIA,
NPEIbSBIEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHHUIO, W TPAJAUIHUI POCCHICKOrO 0Opa3oBaHMUSL.
Peanuzanus nporpaMmmel 00ecriedrBaeT OBJIa/IeHuEe KII0YEBbIMUA KOMIETEHIUSIMHE, COCTABIISIOIIUMU
OCHOBY [UIS CAaMOpPa3BUTHS M HENPEPHIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOMIEKYJIbTYPHOTO,
JTUYHOCTHOTO Y TIO3HABATEILHOTO PAa3BUTHSI TUYHOCTH O0YYarOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOTO Kypca TEOMETpPHH Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS
00yCJIOBJIEHAa TPAKTUYECKON 3HAYMMOCTBHIO METANpEeJMETHBIX W TIPEJAMETHBIX PE3yIbTaTOB
oOyueHHUs] TEOMETPUU B HAMPABICHUH JIHYHOCTHOTO Pa3BUTH OO0y4arommuxcs, (opMUPOBaHUS
(YHKIIMOHATBHOW MAaTEMaTU4YeCKOW TIpPaMOTHOCTH, HW3YYEHHUS JPYrMX Y4EeOHBIX IUCIUIUIMH.
Pa3Butne y oOydaromuxcsi NpPaBUIBHBIX TPEJICTABICHUNH O CYIIHOCTH U TPOUCXOXKJICHUHU
TCOMETPHUYECKUX aOCTPaKIUi, COOTHOIICHUH pPEaThbHOTO0 M HJCATBHOTO, XapaKTepe OTPaKCHUS
MaTEeMaTHYeCKOH HAyKOW SBIEHUN M TPOIECCOB PEATbHOIO MHpa, MECTe T€OMETPUM B CHCTEME
HAyK 1 pOJIM MAaTECMATHUYCCKOIr0o MOACIIMPOBAHUA B HAYYHOM ITO3HAHUU WU B IIPAKTUKE CHOCO6CTByeT
(hOpMUPOBAHHIO HAYYHOTO MUPOBO33PEHHUS YUaITUXCS, & TAKKE Ka4eCTB MBIIIJICHHS, HEOOXOIMMbIX
JUTS aIaliTalliil B COBPEMEHHOM OOIIIeCTBE.

I'eomeTrpus sBisercs OIHUM U3 0a30BBIX MNPEAMETOB HA YPOBHE CpeIHEro oOLIero
o0pa3oBaHMs, TaK Kak oOecredyrnBaeT BO3MOXKHOCTh M3Y4EHHUS KaK IUCHMIUIMH €CTECTBEHHO-
Hay4YHOU HaIlpaBJIEHHOCTH, TAK ¥ TYMaHUTApHOM.

Jlornueckoe MblieHne, GopMupyeMoe pH U3YICHHH 00yYaIOIIMMHUCST TMTOHATHHHBIX OCHOB
T€OMETPUU M TIOCTPOCHUH IETIOYKH JIOTUYECKUX YTBEP)KICHHN B XOJI€ PEIICHUS TeOMETPUUECKHUX
3a/1a4y, yYMEHHUE BBIABUTATb M ONPOBEPraTb TUIOTE3bl HEMOCPEACTBEHHO MCMIOJIB3YIOTCS MpHU
peleHn  3a/1a4 €CTECTBEHHO-HAYYHOTO ITMKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYMIECTBEHHYIO POJIb BO BCEX OOJIACTSIX
JesITeIbHOCTH yenoBeka. OpHEHTAIMs YesloBeKa BO BPEMEHHM U IPOCTPAHCTBE — HEOOXOIUMOe
YCIIOBHE €T0 CONMAIBHOTO OBITHA, ()OPMa OTPAKEHMS OKPYKAIOIIET0 MHpPA, YCIOBHE YCIEUTHOTO
MO3HAHUS U aKTUBHOT'O NMPeoOpa3oBaHMs AEUCTBUTEIHLHOCTH. OneprpoBaHue MPOCTPAHCTBEHHBIMU
oOpa3zamMu 0OBEIMHSIET Pa3HbIe BHUIBI y4eOHON M TPYHOBOW IEATEIFHOCTH, SBISIETCS OTHUM W3
po(heCCHOHATBHO BAKHBIX KaueCTB, IOITOMY aKTyalbHa 3a7ada (popMHUpOBaHUS Y 00ydarOIMXCs
MPOCTPAHCTBEHHOTO MBIIUICHUS] KaK Pa3sHOBHIHOCTH OOPa3HOTO MBIIUICHHS — CYIIECTBEHHOT'O
KOMIIOHEHTA B TIOJITOTOBKE K MPAKTUYECKOM NEATEIHLHOCTH 110 MHOTHM HAIPABJICHUSM.



Ilens ocBoeHUsT TporpamMmbl yueOHOro Kypca «I'eomeTpus» Ha 0a30BOM YpOBHE OOydeHUS —
o0meoOpazoBaTelbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOyYaroOIIUXCs dYepe3 obOecleueHune
BO3MOXHOCTHU HpI/IO6peTeHI/I$I U HCIOJIb30BAHUA CUCTEMATUYCCKUX TI'COMCTPUUCCKHX 3HAaHUU U
JNCUCTBUH, CHEIU(PUUHBIX T€OMETPUHU, BOZMOKHOCTH YCIEIIHOTO MPOJOJDKEHHSI 00pa3oBaHUs MO
CIICHUAJIBHOCTAM, HC CBA3AHHBIM C MPUKJIAAHBIM UCIIOJIB30BAHUEM I'€COMCTPHHU.

[Tporpamma 1o reoMeTpun Ha 6a30BOM ypOBHE IpEAHA3HAUYCHA JJISI O0YYArOIIUXCS CpeIHeH
IIKOJIBI, HE WCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYJAHEHHH Ha YPOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUEe YMCHHUs, CBSI3aHHBIC CO CIEIU(UKON TeOMETpHH M HEOOXOMUMBIC ISl JKU3HH B
COBpeMeHHOM o0miectBe. Kpome 3TOro, OHH MMEIOT BO3MOXKHOCTh HM3YYUTh TI'€OMETPHIO Ooliee
ry0OKO, €Clii B JajbHEWIIeM BO3HUKHET HEOOXOIUMOCTh B TCOMETPHUYCCKMX 3HAHUAX B
npoeCCHOHATBHOMN 1A TETFHOCTH.

JlocTuxkeHue LeIM OCBOEHUS! IPOrpaMMbl 00ECTIEUMBACTCSI PEUICHHUEM COOTBETCTBYIOLIMX
3anad. [lpuopurernpiMu 3amayamMu ocBoeHus: Kypca «l'eomerpum» Ha 6azoBoM ypoBHe B 10—11
KJ1accax sIBJISIOTCS:

(dbopMHpoBaHUE NPEICTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOI KyJIbTYpbl U OCO3HAHUE
e€ B3aUMOCBSI3U C OKPY’KAIOLIUM MUPOM;

(dbopMHUpOBaHUE MPEJCTABICHUS O MHOIOIPDAaHHMKAX U TejaX BpalleHHs KaK O Ba)KHEMIIMX
MaTEMaTHYECKUX MOJIENSX, O3BOJISIOIIMX ONKUCHIBATh U U3y4YaTh Pa3HbIC SBJICHUS OKPYKAIOILEro
MUDa;

(dbopMHpOBaHME yMEHMs paclo3HaBaThb Ha dYepTexax, MOJENSIX U B peaJbHOM MHUPE
MHOTOTPaHHUKU U TeJla BPALICHUS;

OBJIAJICHME  METOJaMHU  pelIeHHs 3ajad Ha  I[OCTPOCHHUS HA  H300paKeHUsIX
IIPOCTPAHCTBEHHBIX (PUTYD;

(hopMHpOBaHHE YMEHUS ONIEPUPOBATh OCHOBHBIMHU MOHSATUSMU O MHOTOTpaHHMKAX U Teaax
BpAILIEHUS U UX OCHOBHBIMH CBOWCTBaMU;

OBJIaJICHHE aJTOPUTMAaMU pEIIEHUsT OCHOBHBIX THUIOB 3a/1ay; (OPMUPOBAHHUE YMEHMUS
IIPOBOJMTH HECIIOXKHBIE TOKA3aTEIbHBIE PACCYXKACHUS B XOA€E PELIECHUS CTEPEOMETPUUECKUX 3a/1a4
U 337124 C IPaKTHUYECKUM COJIEPKaHUEM;

pa3BUTHE  UHTEJUIEKTYyaJbHBIX W TBOPUECKHMX  cHocoOHocTedl  oOyuarommxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUI, KPUTUYHOCTH MBIIICHUS;

¢dopmupoBaHue (QYHKIMOHAIBHONH TI'PaMOTHOCTH, pPEJIEBAaHTHONH T'€OMETpUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CUTYAIMSIX U NMPU U3YUYEHUH JAPYTHX YUY€OHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEN
U 3aKOHOMEpHOCTEH, (OpMyIUpOBaTh MX Ha SI3bIKE T€OMETPUH U CO3/AaBaTb T'€OMETPUUYECKUE
MOJIENIM, TPUMEHATH OCBOCHHBIM TE€OMETPUYECKMI ammapar Uil pelIeHHs IPaKTHUKO-
OpPUEHTHUPOBAHHBIX 33/a4, HHTEPIPETUPOBATH U OLIEHUBATDH MOJYUEHHBIE PE3YIbTATHI.

OTnUyuTeNbHON OCOOEHHOCTHIO MPOrPaMMBI SIBJISIETCS BKIIIOUEHUE B KypC CTEPEOMETPHUH B
Hayajie ero M3y4eHHs 3a/ay, pelIaeMbIX Ha YPOBHE MHTYUTHBHOTO IMO3HAHUS, U ONPEAeIEHHBIM
o0pa3oM opraHu3zoBaHHas paOoTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U
IIPOCTPAHCTBEHHOT O MBIIUICHUS, CTUMYJIUPYET IPOTEKaHNE HHTYUTHBHBIX IIPOLIECCOB, MOTUBHPYET
K JaJbHEWIIEMY U3YUYEHHUIO NIPEAMETA.

[Ipennourenue oOTHAETCS HAMVIAJHO-KOHCTPYKTUBHOMY METOAY OOydeHHus, TO €ecTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOCM OCHOBE YYBCTBEHHOCTb IPEAMETHO-NPAKTHYECKOU
JeATeIbHOCTH. Pa3BuTHe NMPOCTPAHCTBEHHBIX MPEACTABICHUN Y YYAIUXCSA B Kypce CTEPEOMETPUH



MPOBOJUTCS 3a CYET pEIICHUs 3a7ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3a7ay Ha
OTIEpUPOBAaHUE TPOCTPAHCTBEHHBIMH oOOpazamu. Co3maHue oOpa3za MPOBOAUTCS C OMOPOW Ha
HarJis1IHOCTb, 4 OIICPUPOBAHUC 06pa30M — B YCJIOBHUAX OTBJICHYCHHA OT HArJISIAHOCTH, MBICJICHHOI'O
W3MEHEHHS €r0 HCXOJJHOTO COJICPKAHMSL.

OcHOBHBIE  coaepkaTelabHble JIMHUUM  Kypca «l'eomerpum» B 10-11  knaccax:
«MHororpanHuku», «lIpsMble U IUIOCKOCTH B IpocTpaHCTBE», «Tena BpameHus», «BexkTopsl u
KOOpJIUHATHl B MpocTpaHcTBe». DOpMUPOBAHUE JIOTHUECKUX YMEHHM paclpeiensercss He TOJIbKO
M0 COJAEpKATEIbHBIM JIMHUSM, HO W 1O TroJaM OOydYeHHUs Ha YPOBHE CpPETHEro oOIIero
o0Opa3oBaHus.

Copepxanuie 00pa3oBaHus, COOTBETCTBYIOIIEE TPEAMETHBIM pe3yibTaTaM OCBOCHHsS pabouei
MPOrpaMMBbI, paclpeAeNéHHBIM MO0 ToJaM OOYy4eHHs, CTPYKTYpUPOBAHO TakuM 00pa3oM, YTOOBI
OBJIaJICHUE TIC€OMETPUYECKMMU MOHATHSMH WU HABbIKAMHU OCYILECTBISIOCH IOCIEAOBATENbHO U
MOCTyNaTeNbHO, C COOTI0ICHUEM MTPUHIIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKIIFOUAIHCH
B OOIIYI0 CHCTEMY I'€OMETPUYECKUX MpPEJCTaBICHUN OOy4aroluxcs, paciiupsis U yriyomss eé,
00pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun orBoautcs 2 yaca B Henento B 10 kimacce u 1 yac B Hegenio B 11
KJIacce, BCETo 3a JiBa roja oOydenus - 102 yaeOHbIX Haca.

COOEPXAHUME YYEBHOIO KYPCa

11 KJIACC

Tena BpaleHnus

[unuHapudeckas TOBEPXHOCTh, O0Opasylolue IWIMHAPUYECKOH MOBEPXHOCTHU, OCh
HWIMHIPUYECKON moBepxHOCTU. [{umuHap: ocHoBaHMsI ¥ OOKOBasi MOBEPXHOCTh, 0Opasyromas u
0Ch; TUTOIIAh OOKOBOM W TTOJIHON TTOBEPXHOCTH.

KoHnueckass MmoBepxXHOCTb, 0Opa3yrolMe KOHMYECKOW IIOBEPXHOCTH, OCb W BEpUIMHA
KOHHYECKOW moBepxHOCTH. KoHyc: oCHOBaHME U BepIIMHA, 00pa3yomas U och; IUIOMAAb OOKOBOH



U TIOJIHOM TIOBEPXHOCTH. YCEU€HHBI KOHYC: 0Opa3ylollye M BBICOTA; OCHOBaHUS U OOKOBas
MTOBEPXHOCTb.

Chepa m map: ueHrp, paauyc, IuaMeTp; IUIOMIAAL MOBEpXHOCTU cdeprl. Bzaumuoe
pacriosioskeHue chepbl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N3o00paxkeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka mUiIuHApa ¥ KOHYCA.

Kom0Ounanmu ten BpalieHus 1 MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMHCAHHBII OKOJIO C(EpBI;
cdepa, BIMcaHHas B MHOTOTPAHHUK, U TEJIO BPAICHUSI.

[Tonsitne 00 o00BEMe. OcHOBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cieactsus u3 He€. O0béM nmmHapa, Konyca. O0bEM mmapa
Y TUTOMIA b CEPHI.

[lonobuble Tema B mnpocTpaHcTBE. COOTHOLIEHUS MEXIY IUIOLIAJASMHU ITOBEPXHOCTEH,
00bEMaMU MTOTOOHBIX TEII.

Ceuenuss mwmHApa (MapajuleIbHO W TMEPHEHIUKYISIPHO OCH), CEYeHHS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/Ilee Yepe3 BEPIIUHY), CEUCHUS 1apa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BexTop Ha miockocty U B npocTpaHcTBe. CI0KEHUE U BBIYMTAHHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3nokeHne BekTOpa IO TpEM HEKOMIUIAHApHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3aaay, CBSI3aHHBIX C MPUMEHEHUEM IpaBWII JIEUCTBUN C BEKTOPAMHU.
IIpsimoyronbHas cucreMa KoopAnHaT B mpoctpaHcTBe. KoopanHatel Bextopa. [Ipocreimune 3anaun
B KOOpJMHATax. YToJ Mexay Bekropamu. CkalspHoe Mpou3BeAeHUE BEKTOPOB. Briunciienue yrios
MEXNYy TpAMBIMH M  IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOA IpH  PEUICHUU
reOMEeTPUUYECKUX 3ajau.

IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3yNbTaThl OCBOGHMS IpOrpaMMbl ydeOHOTro mpeamera «MartemaTHKa»
XapaKTepU3yIOTCSL:

I'paxnanckoe BocnuTanue:

C(OPMHPOBAHHOCTBIO  TPAXKAAHCKOM MO3MLIMK  oOydaromierocs Kak akTHMBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUHCKOrO OOIIecTBa, MPEICTaBICHHEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUH, TNpOLENYp TpakIaHCKOro oOImiecTBa
(BBIOOpBI, OMpOCHIl M Tp.), YMEHHEM B3aUMOJIEHCTBOBATh C COLMAIBHBIMH HWHCTUTYTaAMHU B
COOTBETCTBHUH C MX QYHKIIMAMHU M Ha3HAUECHUEM.



HanHOTH‘leCKOC BOCIIMTAHHUC:

c(OPMHPOBAHHOCTHIO POCCUHCKON TPayKAAHCKON MACHTHYHOCTH, YBAXECHUS K MPOLUIOMY U
HACTOSIIIEMY POCCUHCKON MaTeMaTHUKH, IEHHOCTHBIM OTHOLIEHHUEM K JOCTHKECHHUSIM POCCHMCKHX
MAaTEMaTUKOB U POCCUMCKOM MaTEMAaTHYECKOM IIKOJIbI, K MCIOJb30BAHUIO ITUX JIOCTHKCHUN B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

OCO3HAaHMEM  JyXOBHBIX LIEHHOCTEHl  pPOCCHHCKOro  Hapoaa;  C(HOPMHUPOBAHHOCTBIO
HPaBCTBEHHOT'O CO3HAHUSI, 3TUYECKOTO IOBEJCHHUS, CBSI3aHHOTO C MPAKTHYECKHM INPHUMEHEHUEM
JTOCTIDKEHUM HAyKd M JIeATENIbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJAJa B IOCTPOCHUE
YCTOHYMBOTO OYIyLIETO.

JcTeTHYECKOe BOCIIUTAHHUE:

ICTCTUYCCKUM OTHOLICHUCM K MUPY, BKIIIOYAA 3CTCTUKY MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ,
O6’beKTOB, 3aja4, pemeHI/Iﬁ, paCCYH(ﬂeHHﬁ; BOCIIPUUMYHUBOCTBIO K MATCMATHYCCKHUM aCIICKTaM
Pa3JIMYHBIX BUAOB UCKYCCTBA.

duznuyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTeMAaTUYECKUE 3HAHUS B MHTEPECax 3I0pPOBOTO
u Oe3omacHOro obOpasa >KM3HM, OTBETCTBEHHOTO OTHOULIEHHS K CBOEMY 3/0pOBBIO (3710pOBOE
NUTaHUe, cOAJlaHCUPOBAHHBIN PEXXUM 3aHITUH U OTAbIXA, pPeryispHas Qu3anyeckas aKTUBHOCTD);
(U3MYECKOTO COBEPIICHCTBOBAHNUS, IPH 3aHATUAX CIOPTUBHO-03/I0POBUTENBHOM JESTEIbHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHMEM ILIEHHOCTH TPYIOJIOOUS; HMHTEPECOM K pazIU4YHbIM
chepam npodeccuoHaTbHON AEATENbHOCTH, CBSI3aHHBIM C MaTEeMAaTUKOH M €€ MPHIOKEHHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymiel mpodeccuu U pean30BbIBaTH COOCTBEHHBIE
KU3HEHHbIE IUIAHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHHIO U
caM000pa30BaHUIO Ha MPOTSKEHUU BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B PELLIEHUU
IIPaKTUYECKUX 3a]a4 MaTEMaTHUECKON HapaBIECHHOCTH.

IKOJOrHYecKoe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO JKOJOTUYECKOW KYNbTYphl, MOHUMAHHEM BIUSHUS COILUAIBHO-
SKOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHONM M COIMAIBHOW Cpelbl, OCO3HAHHUEM
I00ATHHOTO XapaKkTepa IKOJIOTHIECKUX MPoOIeM; OpueHTaIlel Ha TPUMEHEHNE MaTeMAaTHIECKUX
3HAHUU JJIs pelIeHHsl 3a/1a4 B 00JIaCTH OKPYKAIOIIEH cpenbl, IUIaHUPOBAHUS MOCTYIMKOB M OI[CHKU
WX BO3MOXHBIX TTOCJICICTBUM JIJIST OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOTO TO3HAHUS:
C(OPMHPOBAHHOCTHIO  MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO

pa3BUTH HAyKH M OOIIECTBEHHOW NPAaKTHKH, MOHMMAaHUEM MaTEeMaTHYeCKOH HayKu Kak chepsl
YEJIOBEUECKOU JESATENIbHOCTH, 3TAlOB €€ Pa3sBUTUA U 3HAYMMOCTH U Pa3BUTHUS LIMBWIM3ALUU;



OBJIAJICHUEM SI3BIKOM MAaTEMaTUKU M MAaTEMaTUYECKOM KyJIbTypOH KaK CPEICTBOM IIO3HAHUS MHUpA;
TOTOBHOCTBIO OCYIIECTBIIATEH IPOCKTHYIO U UCCIEAOBATENBCKYIO AEATEIbHOCTh HHANBUYAIBHO U B

rpyme.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ylbTaThl OCBOSHUSI MPOTPaMMBI y4eOHOro mpeaMmera «MaTtemaTtukay
XapaKTePU3YIOTCS OBJIAJECHUEM YHUBEPCATbHBIMU HO3HABAMEIbHBIMU OClICMBUIMU,
VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSIMU,  VHUBEPCANbHbIMU — pPecyasMUEHbLMU
oeticmeusamu.

1) Yuusepcanvuvie nosnasamenwuble oeticmeus, obecneuusaiom Gopmuposarie 6a306bix
KOCHUMUBHBIX NPOYECco8 00yuaoumuxcs (0coenue Memooo8 HO3HAHUSA OKPYICarowezo Mupd,
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuetr).

Ba3oBrle Jlornuyeckune aefcTBUA:

BBISIBJISITh W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXAY NOHATUAMU; (OPMYJINPOBATh ONPEACIICHUs MOHATHIA; yCTaHABINBATh
CYLIECTBEHHBIN MPU3HAK KIACCHU(UKALMU, OCHOBAaHUS NJs 00OOIIEHUS M CPAaBHEHUS, KPUTEPUHU
IIPOBOJMMOI0 aHAJIN3A;

BOCIPUHHUMATh, (OPMYIUPOBAaTH M MPeOOpPa3OBbIBATh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IUE; YCIOBHBIE;

BBISIBJISITh MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IMPOTUBOpEUMs B (haKTax,
JIAHHBIX, HAOMIOIEHUSIX U YTBEPXKACHUAX; MpeiaraTb KpUTEPUH [l BBISIBJICHUS 3aKOHOMEPHOCTEN
Y IIPOTHBOPEUML;

JeaTh BBIBOABLI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U HWHIYKTHBHBIX
YMO3aKIIIOUEHHH, YMO3AKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITETIFHO J1I0Ka3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKACHUN (IIpsIMbIE U OT
IIPOTUBHOIO), BBICTPAaWBaTh apryMEHTALlMIO, IPUBOAUTH IPUMEPBl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI,

BBIOMpATh CIOCO0 pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILLIECHUS,
BbIOMpPATh HanboJee MOIXOASIINHN ¢ Y4ETOM CaMOCTOSTENbHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ncciiegoBaTeLCKHeE JeliCTBUA:

HCIOJIb30BATh BOIMPOCH KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT MO3HAHUS; (HOpMYIHpPOBAThH
BONIPOCHL, (UKCHPYIOIIME MPOTUBOpEUYHE, MpolieMy, YCTaHaBIMBaThb MCKOMOE M JIaHHOE,
(bopMHpPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

IIPOBOAUTH  CAMOCTOSATENBHO  CIUIAHMPOBAHHBIA  DKCIEPUMEHT, HCCIENOBAHHE  IIO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObEKTa, SIBICHHS, MPOIECCa, BbISBICHUIO
3aBUCUMOCTEHN MEX 1y 00BEKTaMH, SIBIEHUSAMH, IPOLIECCAMH;



CaMOCTOSITENIbHO (hOPMYIHPOBaTh O0OOIIEHUSI M BBIBOJABI 10O pe3yiabTaTaM MpPOBEIEHHOTO
HAOJIIOCHNS, UCCIICAOBAHMS, OICHUBATH JOCTOBEPHOCTh IMOJYYCHHBIX PE3yJIbTATOB, BHIBOJAOB H
000011IeHMIT;

[IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAK)KE BBIABHIaTh MPEAIOI0KEHUS O
cro pa3BI/ITI/II/I B HOBBIX yCHOBHHX.

Pabora ¢ undopmanmeii:

BBISBJIATH ACPUIUTHI UH(DOPMALIUY, JTaHHBIX, HEOOXOAUMBIX JJIsi OTBETA HAa BOMPOC U IS
pelIeHUs 3a/1a4H;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHHKOB  pAa3jMYHBIX  THIIOB, aHAJIU3UPOBATh,
CUCTEeMATHU3WPOBaTh W  HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3IUYHBIX BUAOB U  GopMm
MIPEICTABIICHHSI,

CTPYKTYpPUPOBATh HHPOPMAIIHIO, TIPEICTABIATH €€ B Pa3TUIHBIX (OopMax, HILTIOCTPUPOBATH
rpadguvecKu;

OIICHUBATh HAAGKHOCTh WHPOPMAIUU IO  CAMOCTOSTEIBHO  CPOPMYITUPOBAHHBIM
KPUTEPHSIM.

2) Yuueepcanvrvie KOMMyHUKAMUGHbIE Oelicmausi,  obecneuusaiom  copmMupo8anHocno
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0uenne:

BOCIIpUHUMATb H q)OpMy.]'II/IpOBaTB CY)KACHUA B COOTBCTCTBHUU C YCIOBHAMHU H LCIAMH
O6HICHI/I5[; ACHO, TOYHO, I'PaMOTHO BbBIPpAXaTb CBOIO TOYKY 3PCHUA B YCTHBIX W IMHCbMCHHBIX
TEKCTax, 1aBaTh MOSICHEHHUS TI0 X0y PEIIeHUs 33a/Jau, KOMMEHTHUPOBATh MOJIYYEHHBIN pPe3yibTar;

B XO/ie OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOH TEMBbI, MPOOIEMBI,
pelaeMoil 3amaud, BBICKA3bIBATh HJIEW, HAIEJICHHbIE Ha TOWUCK PEUICHHS; COMOCTaBISTh CBOU
CYXJCHMSI C CYKICHHUSMHU JIPYyrUX YYaCTHUKOB JAMAaliora, OOHapyKHWBaTh pa3jlyue U CXOJICTBO
MO3UIUH; B KOPPEKTHOM (hopme HopMynHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

MNpEACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, OKCIICPHUMCEHTA, HCCIICAOBAHUA, ITIPOCKTA,
CaMOCTOSITENTLHO BBIOUPATh (pOpMAT BBICTYIICHUS C YYETOM 3a/lay MpPe3eHTAlUd U 0COOeHHOCTEH
ayTUTOPUH.

CoTpyaHnuecTBo:

MOHUMATh W HUCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIBbHON PabOTHI MpH
pPEIICHUHA y’—Ie6HBIX 3a1a4, npuHUMaTh 1ECJIb COBMECTHOU ACATCIIBHOCTH, IIJIAaHUPOBATH
OpraHM3aIMI0 COBMECTHOM pabOThI, paclpenensiTh BHUILI padOT, JAOrOBapUBATHCS, OOCYKIATh
MIPOIIECC U Pe3yabTaT pabOThI; 0000IaTh MHEHUS HECKOJIBKHUX JIFOICH;

y4acTBOBaTh B TPYMNNOBBIX (opmax padboTel (0OCykaeHus, oOOMEH MHEHUH, «MO3TOBBIE
LITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YacTh Pa0OTHI U KOOPJAUHUPOBATH CBOM JACHCTBUS C APYTUMU
YJieHaMd KOMAaHJbI; OIIEHHWBAaTh KAaueCTBO CBOEro BKJaga B OOMIMI TMPOAYKT MO KPUTEPHUSIM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) YVuueepcanvuvie pezynisamusnsle deiicmeus, 0b6ecneuusaiom QGOoOpMuUposanue CMbiClo8blX
VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTU.

Camoopranuszaums:



COCTABJIATH IJIaH, AITOPUTM PELICHU 3aJjauu, BBIOUPATh CIIOCO0 PEIIEHUs C y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOM HH(pOpMAaIIUK.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBBIKAMU [T03HABATEIBHOMN pe(ieKCUM KaK OCO3HAHMsI COBEpIIAEMbIX NEHCTBUN 1
MBICIMTEIBHBIX MPOLIECCOB, UX PE3YNIbTATOB; BIAJETh CIIOCO0AMH CAMONPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHs] MaTeMaTH4eCKON 3a/1a4H;

IIPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTIYT BO3HUKHYTh IPHU pPEIIEHUU 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, NAHHbBIX, HAWJEHHBIX OIIUOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa LEIU U YCIOBUSIM, OOBSICHATh MPUUUHBI TOCTUKEHUS
WIA HEJIOCTWKCHHS PE3YyIbTaTOB  JESATEIBHOCTH, HAXOAWTh OMMOKY, JaBaTh OICHKY
IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHBI

11 KJIACC

OnepupoBaTh MOHATUAMHU: LMJIMHAPUYECKAs MOBEPXHOCTb, 0Opa3yrolIfe LUIMHIPUYECKON
MOBEPXHOCTH; IWIMHJP;, KOHHUYECKAas IOBEPXHOCTb, 0OOpa3ylolle KOHUYECKOW IOBEPXHOCTH,
KOHYC; cpepruecKkasi TOBEpXHOCTb.

Pacnio3HaBath Tena BpameHus (LMIMHAP, KOHYC, cdepa u map).

OOBACHATH cIOCOOBI MOYYEHHUS TeJ BPAILlCHHUS.

KnaccudumnupoBaTs B3auMHOE pacnoyioxkeHue chephl U MIOCKOCTH.

OHepI/IpOBaTI) HIOHATHUSAMU HI&pOBOfI CEIrMCHT, OCHOBaHHC CETMCHTA, BBICOTAa CCIMCHTA,
I_Hap0BOI7I CJ'IOfI, OCHOBAHHEC HIApOBOI'0 CJIOA, BBICOTA IIAPOBOTO CJIIOA; map0B0171 CCKTOP.

Boruncnsate 00bEMBI M TUIOMIATU TMOBEPXHOCTEW TeN BpaIleHHs, T€OMETPUUECKUX Tel C
MpUMEeHEeHHEeM (HOPMYIL.

OnepupoBarh MOHATUSAMU: MHOTOTPAaHHUK, BIMCAHHBINA B chepy U OmMCcaHHBIN OKOJIO chephl;
cdepa, BiMcaHHas B MHOTOTPAHHUK UJIU TEJIO BpAIllEHHUS.

BBrauciaste COOTHOIIEHHS MEX Y TUIOMAASIMHU TMTOBEPXHOCTEH U 00bEMaMH MOJOOHBIX TEIl.

N3o00paxaTts u3yyaemble (UIyppl OT pPyKH M C TNPUMEHEHHMEM MPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.



BrimonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUL
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEI BPAIICHUSI.

W3Bnekatrb, MHTEPIPETHPOBATh U IPEOOPa3OBbIBATH MH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPeICTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBITIOSTHATE IEWCTBUS CIIOKEHHSI BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOXKECHHUSI BEKTOpa Ha
YUCJI0, O0OBICHATH, KAKMMHU CBOMCTBAMH OHH 00J1aJaio0T.

[IpumeHsTH paBUiIO NapasuIeIeIUIea.

OnepupoBaTh NOHATUSAMHU: JIEKAPTOBBI KOOPAMHATHl B IPOCTPAHCTBE, BEKTOpP, MOAYIb
BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YOI MEXKIAYy BEKTOPAMH, CKAJISIPHOE
[IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI.

HaXO,I[I/ITB CYMMY BCKTOPOB U HNPOU3BCACHUC BCKTOPA Ha YHCJIO, YIOJI MCKAY BCKTOpAMH,
CKaJIIpHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 110 JIBYM HCKOJIJIMHCAPHBIM BCKTOPAM.

3aI[aBaTI) IJIOCKOCTb YPAaBHCHHUEM B IIeKapTOBOI\/JI CUCTCMEC KOOpAWHAT.

[IpumensiTb  reomerpuyeckue (akTbl JUId  pPELIEHUS  CTEPEOMETPUYECKUX  3ajad,
MPEATIONAraloIMX HECKOJIBKO IIAaroB PEIIEHUs, €CIU YCIOBUSA INPUMEHEHHs 3aJaHbl B SBHOU

dbopme.

Pemate mpocteiinine reoMeTpuyecKre 3aJaud Ha NPUMEHEHUE BEKTOPHO-KOOPJIMHATHOIO
MeTo/1a.

Pemrats 3agadu  Ha JOKa3aTCJIbCTBO MAaTEMaTHUYCCKUX OTHOIIICHHUU H HaXO0XJICHUC
TeOMCTPHUICCKUX BCIUYHH II0 06pa3uaM W1 ajiroOpyuTMaM, IMPUMCEHSASA H3BCCTHBIC MCTOIbI IIPpU
PEIICHUU CTAHAAPTHBIX MAaTEMAaTUUCCKUX 3a/1a4.

[IpuMeHATH mpocCTEHIIME NPOrpaMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3aad.

[IpuBoguTe mNpUMEpBl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TIPUPOJE M KHU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

HpI/IMCHHTB MOJIYYCHHBIC 3HAHUSA Ha IIPAKTHUKE: aHAJIM3HUPOBATL PCAJIBHBIC CUTyallUW U
IIPHUMCHAITH HN3YUCHHBIC IIOHATHUA B mponecce ITIOHUCKa PEIICHUA MaTeMaTH4YCCKU
C(bOpMy.TIPIpOBB.HHOfI Hp06J'ICMBI, MOZACIIMPOBATE PCAJIBHBIC CHTYyallUM Ha A3BIKEC TI'COMCTPHU,
HCCIICA0BATh IMOCTPOCHHBIE MOJACIN C HCIIOJIB30BAHUEM TCOMETPHUYCCKUX MOHATUH U TEOPEM,
arrapara anre6pbl; peliaTh MPAKTUYCCKUC 3a]adu, CBA3AHHBIC C HAXOXICHUCM TI'COMETPUYCCKUX
BCJIMYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KVIIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumenoBanue
Ne a3/1eJIOB U TEM K 11 (undposrie)
. pasa Beero OHTPOJILHbIE PaKTHYeCKHEe o pPa30BaTEIbHEIE
nporpamMmel padoThI padoThI pecypee
1 Meron KoopauHar B 6 1 bu6nmoreka [JOK
npoctpaHcTBe.J[BrmkeHme https://m.edsoo.ru/7f415¢
bu6mmoreka [IOK
2 Humasp,Kouyc ,uiap 8 1 https://m.edsoo.ru/7f415¢
bu6mmorexa [IOK
3 Obnenmsr Tex 11 1 https://m.edso0.ru/7f415¢
bubmuorexa [JOK
4 Hosropenne 8 1 https://m.edso0.ru/7f415¢
OBHIEE KOJIMYECTBO 33 4 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e







IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
0
‘:;H Tema ypoka Beero Kourpoabuble IIpakTHyeckue i[:;:eﬂl/lﬂ :)Ig[?ai(();];fenbﬂme
padoThI padoThI pecypes:
1 [IpsimoyronbHas cucTeMa KOOpAUHAT B 1
npoctpanctse. KoopauHatel BeKTOpa
9 CBsi3b MEXTy KOOPIMHATAMH BEKTOPOB H 1
KOOpJIUHATAMH TOYCK
3 VYron mexay Bektopamu. CKansipHoe 1
MIPOU3BEICHNE BEKTOPOB
4 VYron mexay Bektopamu. CKanspHoe 1
MIPOU3BECHNE BEKTOPOB
5 Pemenue 3amau mo reme «CkansipHoe 1 bubnuorexa [JOK
MPOU3BEICHUE https://m.edsoo.ru/7f415e2e
KonTtpoabsnas padora Nel o reme
6 «IIpocreiimme 3a1a4u B KOOPANHATAX, 1 1
CkansipHOe MPOU3BEACHNE BEKTOPOB
7 [lonsTHe uuIUHIpa 1
bubnuorexa [JOK
8 Pemenwue 3anay mo teme «lunmunap» 1 httos://m.e dsogru (78415026
9 Konyc
10 Y cedeHHbI KOHYC
11 Cdepa. YpaBuenue chepsl 1
[Tnomans cheps
12 Pemenue 3a1a4 Ha MHOTOTrpaHHUKM, 1



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

LUJIMHIP, KOHYC U 1Iap

Pemenne 3a/la4 Ha MHOI'OI'paHHUKH,

13 1
MWIMHAP, KOHYC U IIap
14 KontpoabHas padora Ne2 o teme 1
«unmuuap, KoHyc, cdepa u map»
15 [Tonsatue o6bema. OOBEM MIPSAMOYTOJIBHOTO 1
napauiesienumne1a
16 O6beM mpsIMOYTOJIBHOTO Tapasliesenurea 1
17 O0beM uIHHIpA
bubnnoreka [JOK
18 Obbem wihpa 1 https://m.edsogru/7f415e2e
19 O0BeM TUpaMuIbI 1
20 O0bem nupamMust 1
21 O0Bem KoHyca 1
22 O6bem KoHyca 1
23 O06wem mapa. ITnomans chepsl 1
24 O6beMm mrapa. [Tnomans chepsr 1
KonTpoabnas padora Ne3 o Teme
25 «O0BbeM IUIUHAPA, KOHYCa, MUPaMUAbl U 1 bubmmorexa LIOK
https://m.edsoo.ru/7f415e2e
MIPU3MBI B IIIapay
26 Nogrotoska K Erd. O0beM HUIUHAPA 1
27 Nogrotoska Kk Erd. O0beM mupaMubl 1
28 MoaroToska K Erd. O6beM KoHyca 1
29 MoaroToska K Erd. O6beM 1mapa. 1
30 MoaroToBKa K Er3. 1
B MomoronkekErd ! pmetsoosuntitsez
32 WTorosbiit Tect 1



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

33 0606LWatoWwmii ypok 1

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* Maremaruka: anreOpa U Hayajia MaTEMaTUYECKOT0 aHanu3a, reometpus. ['eomerpusi, 10-11 knaccwl/ Atanacsu JI.C., Byryzos B.®., Kagomues C.b. u

npyrue, AkunonepHoe ob6mectBo «M3natenscrBo «IIpocBenienue»
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