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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWW, TMPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEIMETHBIX PE3yJabTaTOB OOY4YEHHUS T€OMETPHH B HAIPABICHUU JHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOLICHHUH pPEaTbHOTO0 W HACATBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HaHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCHMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJIb3YIOTCA MPH PEHICHUH 3a]1ad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIUalbHOrO ObITHA, (opMa
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBIISIETCS OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3ajaya (POpMUpPOBaHUS y OOYUYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilens ocBoeHus mporpaMMbl ydyeOHOro kypca «l'eomeTrpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4depe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHELM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJIOJIKEHHUST 00pa30BaHUs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C PUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOTO 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaromiygecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMUs, CBS3aHHBIC
CO crneuu@uKod TeoMeTpUH M HEOOXOAMMBIE JUIsl KU3HU B COBPEMEHHOM
oOmecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3YYUTh T'€OMETpPHUIO Oolee
IyOOKO, €CM B JajJbHEWIIEM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3ajgay. [lpuopuTeTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax gBISIFOTCS:

e (opMHpOBaHHE NPEJICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHHE MpPEICTaBICHUS O MHOIOIPAaHHHMKAX M TejaxX BpallleHus
KaK O BOKHEHIINX MAaTEeMAaTHUECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4aTh pa3HbI€ ABJICHUS OKPY>KAIOUIEr0 MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJAJCHUE METOAAMM PEIICHMs 3a/lady Ha MOCTPOCHUS Ha M300paKEeHUSX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHpOBaHWE  yYMEHHUS  MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCyXJIeHUs B XOJIe¢ PEILICHUs CTEPEOMETPUYECKUX 3a7ady W 3a1ad C
IPAKTUUECKUM COJIEP)KAHUEM;

e pa3BUTUE  MHTEIUIGKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyJarolmuxcs, IO3HABAaTEIbHOM  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIILICHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE pPACloO3HaBaTh IPOSBIECHUS TIE€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHAas paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  MPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoOBHbBIE cozepikaTelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYUIECTBIISUIOCH MOCEA0BATENLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielbHble W CKpeumuBaromuecs mnpsMele. [lapamienbHOCTh NPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TTIOCKOCTH; CBOKMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MMApPAJUICIbHBIE W TEPIEHIUKYJISPHbIE K IJIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUAE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAaHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa; NpaBUIbHAs TPEYrojibHash MNHUpaMuAa W TPaBUIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMHUAax, Mapajulesenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTH NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[HunmuHapuyeckas MMOBEPXHOCTb, oOpazyroriue HWIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepXHOCTU. KOHyC: OCHOBaHME U BEpIIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mockoctu U B mpocTpaHcTBe. CI0KeHUE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IIJTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUI,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUYHOCTHU, YBAKCHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIPUUMYHUBOCTBIO K MATEMaTHYECKUM acleKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

du3znyeckoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIICHHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U

OT/bIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEATEIBHOCTBIO.

Tpynosoe Bocnuranue:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU NIPAKTUYECKUX 33/1a4 MaTEMaTUYECKON HAPABIECHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
CpeIpl, OCO3HaHHEM TJ00adbHOTO  XapakTepa HSKOJOTHYECKUX  MpodieM;
OpHUEHTAlMe Ha NPUMEHEHUE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

LleHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeéMaTUKM W MAaTeMaTUYECKOW KyJNbTYpOHW KaK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JIESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYHCAWe20  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemsiaraTh  KPpUTEPUH Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUA:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITHIO, MHECHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

BBISIBIIAATH JIepUIUTHI UHPOpPMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

C@OpMUpO@ClHHOCWlb COUYUAIbHbIX HABBIKOB 06)/1[61}01/141/1)66’}1.

OO01menue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyY€HHbBIN pe3yibTar;

B X0/ 00CYKJEHHs 3a7]aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poOJIEMBI, peIIaeMO 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MTOUCK
peuIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMyue U CXOJCTBO IMO3HIIMHA; B
KOPPEKTHOM opme GpopMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHs  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEW ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CY X IATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHWBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a]1auM, BIOUPATh CIOCO0 pereHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:



e BIIQJETh HABBIKAMU TIO3HABATEIHLHON pediIeKcHr KaKk OCO3HAHHS
COBEPIIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CcHoco0aMH  CaMOIPOBEPKH, CAMOKOHTPOJISI TIpolecca U
pe3yibTaTa pelieHus MaTeMaTUYeCcKon 3a/1auu;

e TMpPEABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUHU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJICHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHSIM, OOBICHITH
NPUYUHBI TOCTUKEHUS WIM HEJOCTHXKEHUSI PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

OnepupoBath NOHATUAMU: TOUKA, IPSIMAasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAaCHOJIOKEHUE TMPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
peOpo IBYTpaHHOTO yria; JMHEWHBIM Yroj ABYIPaHHOTO YIJIa; IpalycHas Mmepa
JBYTPAHHOTO yrija.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBat ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanmy  (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, MPABUIIbHBIC
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNeabl).

OnepupoBaTh MOHATUSMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/I CJIEIOB.

CtpouTh ceYeHUsT MHOTOIPAHHUKOB METOJOM  CJI€AOB, BBIMOJIHAThH
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJApTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCIEHUE PACCTOSHUNA MEXIY IBYMS



TOYKAaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS TIPSMBIMHU.

PemaTte 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEIIMUWH IO 00pasIiam Wiu
QITOPUTMaM, TPUMCHSS HW3BCCTHBIC aHAJTUTHYCCKUE METOABI IPU PCIICHHH
CTaHJAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXKIY
CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Berauciste 00bEMBI U TIOMIAAN TTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpH3Ma,
ngpamMuga) ¢ TOpuUMEHEHHeM (OpMYJ; BBIYHCIATH COOTHOIICHHUS  MEXKIY
TUIOMIAASIMHU TTOBEPXHOCTEH, 00hEMaMU TI0IO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBBIBaTh M HHTEPIPETHPOBATH HHOpMAIMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MpeJCTAaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumeHsaTh TeoMeTpudeckue (AaKThI I PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOararoiuX HECKOJIbKO MAaroB PEIICHHS, €CITH YCIOBHS TPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHsAT,  MpoOCTEHIIMEe MpPOrpaMMHBIE  CpPEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoMTH TIPUMEPHI MATEMATHYCCKHUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKW3HH, PacliO3HABATh MIPOSBJICHUE 3aKOHOB T'€OMETPHUU B UCKYCCTBE.

[IpuMeHATh TMOJTyYCHHBIC 3HAHMS Ha MPAKTHUKE: aHAJIU3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B TMPOIECCE ITOMCKA PEIICHHS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallu Ha S3bIKE TEOMETPHUH, WCCIEIOBAaTh IIOCTPOCHHBIE MOJCIH C
HCIIOJIb30BaHUEM I'eOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a9H, CBI3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITUYHH.

11 KJIACC

OnepupoBaTh TOHATHSIMH: LWIUHAPUYECKAs TOBEPXHOCTh, OOpPA3yIOIIHE
WIMHAPUYECKON  TIOBEPXHOCTH;  IIWJIMHIAP;,  KOHWUYECKas  IMOBEPXHOCTD,
oOpa3yrolrue KOHNIECKON TOBEPXHOCTH, KOHYC; c(hepruueckasi mOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTh B3auMHOE pacioiokeHue chepbl U IOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIIapOBOM CJIOM, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.



Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WIH TEJO
BpAILLCHHUS.

Bb4uchsTe COOTHOLICHUSI MEXIY IUIOMAIASMHU MOBEPXHOCTEH M 00bEMaMu
10TOOHBIX TEJI.

N300paxaTh u3yyaeMble (PUIypbl OT PYKH U C HPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JIEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSTh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IpuMeHATH TPaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJspHOE IIPOM3BEICHUE, PpACKIAAbIBaTh BEKTOpP 1O JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTs reomeTpuueckue (HaKTbl Uil PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocremme reoMeTpuyecKUe 3a1add Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha J10Ka3aTesIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HaXO0XJIEHWE FeOMETPUUECKUX BEJIMYMH MO0 00pa3laM WiH aJropuT™MaM, MPUMEHsS
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedle IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOaMTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.



[IpuMEHATh MOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh W3YYCHHBIE MOHATUS B MPOLECCE IOUCKA PELICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallud Ha $A3bIKE TEOMETPUM, MCCIEA0BATH IIOCTPOCHHBIE MOJEIH C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE

(undposbie)
o0pa3oBaTeIbHbI
e pecypchbl

Ne HaumenoBanue
n/  pasiesioB U TeM Bcer  Kourpoabubl  IlpakTtuyecku
1| MporpamMmbl 0 e padoThl e padoTsl

Bsenenue B
CTEPEOMETPHUIO

IIpsimMble 1
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapaniensHOCTH
MPSIMBIX U

12 1

IUIOCKOCTEi
[lepnenauKynsipHOCT

3 b TIPSIMBIX U 12
IUIOCKOCTEM

Vel MeXIDy
4 HPSIMBIMU U 10 1
IUIOCKOCTSIMHU

) MHororpaHHUKN 11 1

O0BEMBI
MHOTOTPaHHHKOB

IToBTOpEHME:
7 CEUYCHUSI, PACCTOSTHUS 4 1
U YTJIBI

OBIIEE KOJIMYECTBO
YACOB 10 68 5 0
[TPOI'PAMME




11 KITACC

Ne
n/
n

HaumenoBann
€ pa3/iejioB U
TeM
NPOrpamMMbl

KoaunuecTBO 4acoB

Bcer
0

KonTpoabHbl
e padoThl

IIpakTHYecku
e padoThI

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/bHbI
e pecypchbl

Tena BpameHus

O0BEMEBI TENT

12

Bexrops! n
KOOPJIMHATHI B
IIPOCTPAHCTBE

10

IToBTOpEHME,
000011IEHNE,
cucTeMaTu3anu
s1 3HAHU I

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME
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