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NOACHUTEJBbHASA 3ATIMCKA

PaGouas mporpamma ydueGHoro kKypca «I'eomeTprsa» 06a3oBOro YpOBHS I
obywaronmuxcs 10 —11 kmaccoB paspaborama mHa ocHoBe (denepanbHOro
rOCYIapPCTBEHHOTO 06pa30BaTEbHOO CTaHAapTa CpefHero obmero o6pasoBaHus,
C y48TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMi, IPEABSBIAEMBIX K
MaTeMaTHdecKoMy OOpa3oBaHUIO, W TPaIMIUM poccHicKoro 00pa3oBaHMs.
Peanuzaryst mporpaMMbl 00€CIIeYUBAET OBJI4JEHNE KIIFOYEBBIMUA KOMIICTEHIUAMHY,
COCTABJIIOIIAMU OCHOBY IJIsS CaMOpPAas3BUTHsS ¥ HEIPEPHIBHOIO 00pa3soBaHWMs,
I[€JIOCTHOCTh OOIIEeKyJIETYpHOTO, JIMYHOCTHOIO U II03HABATEJNIFHOTO Pa3BUTHUA
JIMIHOCTH 00yJaroImuXes.

HEJUA U3YYEHUSA YYEBHOI'O KYPCA

BaXHOCTh y4eOHOTO Kypca TE€OMETPHH Ha YPOBHE CPEJHEro OOIIEro
o0paszoBanuss OOYCIIOBIEHA IPAaKTUYECKOH 3HAYMMOCTBIO METAallpeAMETHBIX H
IPEIMETHBIX PE3YIbTaTOB OOydYeHHs IeOMETPHU B HAIPaBIEHHU JIMIHOCTHOTO
pa3BuTHs o0ydaronmxcs, (GOpMUPOBAaHMS (YHKIMOHAILHOW MaTeMaTHIeCKOH
IPAMOTHOCTH, U3YYEHHUsI APYTHX yIeOHBIX AUCIUILIMH. Pazputre y 00ydaromnmxcs
NPABUIILHLIX MPECTABICHUI O CYIIHOCTH M HPOUCXOXKIEHUH TI€OMETPUYSCKUX
abCTpakiuii, COOTHOIICHHM pEeabHOTO M HIEAIbHOI0, XapakTepe OTpaXKeHUL
MaTeMaTWYecKO HayKod sBIEHMM M IPOLECCOB peaJbHOro0 MHpa, MeCTe
reOMEeTpPHHM B CHCTEME HAYK W POJIM MaTeMaTHYECKOTO MOAEIMPOBAHUS B HAyYHOM
[O3HAHMH ¥ B IIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYIHOIO MUPOBO33PEHHUSL
yYaluxcs, a TakKe KadeCTB MBIIIIEHMS, HEOOXOOMMBIX [UIS aJalTallid B
COBPEMEHHOM O0IIECTBE.

I'eoMeTpusi SABIAETCS OMHUM K3 0a30BBIX NPEAMETOB HA YPOBHE CPEIHEro
ob6mero 00pa3oBaHUs, TaKk Kak o0OecIIeYrBaeT BO3MOKHOCTh HM3Y4YCHUS Kak
IUCLUIUIAH €CTECTBEHHO-HAYYHON HAIIPaBICHHOCTH, TaK U I'yMaHHTAPHOM.

Jlormueckoe MBIIUIEHHE, (OPMHUPYEMOE IIPU H3YyUSHUH OOyYarOIIAMUCS
MIOHSTUHHBIX OCHOB T€OMETPHH U TIOCTPOCHUH LIETIOUKH JIOTUIECKHX YTBEPKIECHUN
B XOJle DEIIEHHs TEOMETPHYECKMX 3aJad, yMEHHE BBIABHIATh K OIPOBEPraTh
IUIIOTE3Bl HEMOCPEACTBEHHO HCIONB3YIOTCS IIPH PELICHMM 3a7a4 €CTeCTBEHHO-
HAYYHOTO [UKJIA, B JACTHOCTH U3 Kypca (QU3HKH.

VMeHHe OpUEHTHPOBATECS B IPOCTPAHCTBE UIPAeT CYLIECTBEHHYIO POJIb BO
BCceX 00JIacTAX HesTenbHOCTH uenmoBeka. OpreHTalds 4eloBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOAMMOE YCIIOBHE €ro COLHAaIbHOro ObITHS, (GopMma
OTpaXKE€HMsI OKPYKAIOLIEr0 MHpa, YCIOBHE YCIIEHIHOIO ITO3HAHWSA M aAKTHBHOTO
npeoOpa3oBaHus  JeWCTBATENbHOCTH.  OIEPHPOBAaHHE  MPOCTPAHCTBEHHBIMU
obpasamu OObEOUHSAET pa3Hble BUABI y4eOHOW H TPyNOBOH JIESATENBHOCTH,



SBJISCTCS. ONHUM W3 IPO(YECCHOHAIBHO BAaXKHBIX KauyecTB, MO3TOMY akTyajbHa
3amada GOpMUpOBaHUS y OOYy4arOIUXCs IIPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHIHOCTH O0Opa3HOrO MBIIUIEHWS — CYLIECTBEHHOI'0 KOMIIOHEHTa B
[TOATOTOBKE K IMPAKTUICCKON AESITETEHOCTH [10 MHOTUM HAIIPaBICHUM.

Ilens ocBoeHmst mporpaMMmsbl ydeOHOTO Kypca «['eomerpus» Ha 6a3oBoM
ypoBHE 0O0ydeHus — 00IeoOpazoBaTeNlbHOE U OOLIEKYJIbTYPHOE Ppa3BUTHE
ofyvaromuxcsi  4epe3  obecliedeHWE  BO3MOXXHOCTH  IPUOOpETeHHs |
HCITONIb30BAHMS CHUCTEMAaTUYECKAX TE€OMETPUYECKAX 3HAHWUM U [EHCTBUH,
crielu(UIHBEIX TEOMETPHM, BO3MOXKHOCTH YCIIEITHOTO IPOOJDKEHUs 00pa3oBaHus
10 CIEIHAIBHOCTSIM, HE CBA3aHHBIM C IPUKIAJIHBIM HUCIIONb30BaHUEM IEOMETPHH.

[TporpamMmma 1m0 TreoMmeTpud Ha 0a30BOM ypOBHEe IIpeJHa3HaueHa Ui
00yYaroIMXCs CpeIHeH MIKOJBI, HE UCIBITHIBABIINX 3HAUYUTEIILHBIX 3aTPy IHEHUM
Ha YpOBHE OCHOBHOTO 00Imero obpasoBanms. Takum oOpazoM, oOydaromuecs Ha
6a30BOM ypOBHE JOJDKHBEI OCBOUTEH OOIIHE MaTeMaTH4YeCKHEe YMEHHs, CBA3aHHEIE
co crenuduUKod TeoMeTpuH U HeoOXOoIWMble Ui JXU3HA B COBPEMEHHOM
oburectse. KpoMe 3TOTO, OHM MMEIOT BO3MOXXHOCTh M3YUUTh I'€OMETpHIO Oornee
ri1y0oKo, eci B JajbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B I'€OMETPHYECKHX
3HAHUSX B MIPo(PecCUOHATBEHON IeITENbHOCTH.

JlocTiKeHre IIeTH OCBOEHHS IPOTpaMMBI  0OecredmBaeTcs pelIeHUeM
COOTBETCTBYIOIMMX 3adad. I[IpUOpPUTETHBIMM 3aJadaMd OCBOEHMs  Kypca
«I"'eometpumn» Ha 6az0BoM ypoBHe B 10—11 xitaccax sABIAIOTCS:

o (dopmupoBaHME TIPEACTABICHUS O TEOMETpUM KaK 4YacTH MHUPOBOH

KyJBTYPHI M OCO3HAHUE €€ B3aUMOCBSI3HU C OKPY KAIOIUM MUAPOM;

e (dopmupoBaHHUE MPEACTABICHUS O MHOTOTPAaHHMKAX U TeNlaX BPAIEHUSI
KaK 0 BXHEHININX MaTeMaTHYeCKUX MOJEISIX, II03BOJAIOIINX OIUCHIBATD
U U3y4YaTh Pa3HEIC SBICHUAS OKPYIKAIOIIEro MUpa;

o (GopMHpOBaHHWE YMEHHs paclo3HaBaThb Ha dYepTeXaX, MOJIEIIX H B
peaIbHOM MHUPE MHOTOTPAaHHUKY U Tejla BPAIleHNUs;

e OBIIAJICHHE METOJNAMH PEIIeHHs 3amad Ha MTOCTPOSHHs Ha HU300paKeHUIX
MIPOCTPAHCTBEHHBIX QUTYD;

e (GopMHUpPOBaHHE YMEHHS OIEPUPOBATh OCHOBHBIMHM IIOHATHSAMU O
MHOTOTpaHHHUKAX ¥ TeJlaX BPAIleHNs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHWE  QIrOPUTMaMH  pEIIEHUS  OCHOBHBIX  THIIOB  3a[ad;
dbopMupoBaHHE yYMEHHUS IIPOBOAUTH  HECJIOXHBIE JOKa3aTENIbHEIE
pacCykIeHUS B XOJ¢ PEIIeHHS CTEPeOMETPHUYSCKHMX 3aJad M 3a1ad ¢
IIPaKTUYECKUM CONEPKAHNEM;

e pa3BUTHE  WHTEIUIGKTYQJIBHBIX U  TBOPYECKHX criocoOHOCTEH
o0ydJaromuxcsl, [MO3HABaTeJILHOM  aKTWBHOCTH,  HCCIIEOBATEIbCKUX
YMEHUN, KpUTUIHOCTH MBIIIUICHMUS;



e (dopmupoBaHUE (byHKITMOHAIBHOU IPaMOTHOCTH, pereBaHTHON
rEeOMETPUU: YMEHHE PpacllO3HaBaTh IPOSBIECHUA I'€OMETPHYECKUX
MOHSITHNW, OOBEKTOB M 3aKOHOMEPHOCTEH B pEallbHBIX JKH3HEHHBIX
CUTYallWsIX W TIPU M3YYEeHUHM APYTMX Y4eOHBIX IIPEAMETOB, IIPOSBICHUS
3a8BUCHMOCTEH W 3aKOHOMepHOCTeH, (OopMyIMpoBaTh WX Ha SA3BIKE
reOMETPHHM U CO3/1aBaTh F€OMETPUUYECKUE MOAEIH, IPUMEHATh OCBOCHHBIN
reOMeTPUYEeCKUil ammapaT il pelleHus IIPaKTUKO-OPHUEHTHPOBAHHBIX
3a/1a4, AHTePIIPETUPOBaTh U OLEHUBATH II0Iy4YEHHBIE PE3YILTATEL.

OTIHYUTETFHON OCOOSHHOCTBHIO TPOTPaMMBl SBIISETCS BKIIIOYEHHE B KypC
CTEpEOMETPUM B Hayajle €ero W3y4YeHus 3a7ad, pelIaeMbIX Ha YpPOBHE
WHTYWTHUBHOTO IO3HAHFS, ¥ OTIpeIeIEHHEIM 00pa3oM OpraHW30BaHHAsA paboTa Haj
HUMH, 9YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOIO M IIPOCTPAHCTBEHHOTO
MBIIIJIEHUS], CTUMYJIUPYET IMPOTEKaHWEe MHTYUTHUBHBIX IIPOLECCOB, MOTHBHPYET K
JanbHEeNIIeMy U3y4eHHUIO IIpeIMeTa.

[peamouTenne OTHAETCSA HATIISIHO-KOHCTPYKTHBHOMY METOIy OOydeHHs, TO
€CTh TEOpPETHUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH IIPEIMETHO-
MIPaKTUYECKOU AeSTeThHOCTH. Pa3BUTHE IIPOCTPAaHCTBEHHBIX IIPENCTaBICHUHA ¥y
yJalmxcsi B Kypce CTEPEeOMETpHUM IIPOBOAUTCS 3a CUYET pelIeHusd 33134 Ha
CO3aHMe  TPOCTPAHCTBEHHBIX 00pa3oB W  3amad Ha  ONEPUPOBAHUE
IIPOCTPaHCTBEHHBIMU oOpazamu. Co3maHre oOpas3a IPOBOLUTCS C OIOPOW Ha
HarJIIHOCTh, @ OIepUpoBaHHME 00pa3oM — B YCIOBHAX OTBJIEYEHHS OT
HarJISITHOCTH, MBICIIEHHOTO U3MEHEHHS €r0 UCXOIHOI0 COMEPIKaHUA.

OcHOBHBIE cofepxKaTelbHble TUHUU Kypca «l'eomerpum» B 10-11 xmaccax:
«MuororpanHukny, «IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBEY, « Tena BpalleHus»,
«BeKTophl © KOOpAUHATEI B IPOCTPaHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUN
pacmpenensieTcs He TOJBKO IO COAepXKaTeNbHBIM JIMHHSAM, HO M II0 IoJaM
00y4eHus Ha ypoBHE cpesiHero ofmmero o6pazoBaHus. '

Conepxanme 00pa3oBaHUs, COOTBETCTBYIOINEE IPEAMETHBIM pe3yIbTaTaM
OCBOEHHs paboyell TPOrpaMMbI, paclIpefelI€HHbBIM II0 romaM OoO0ydeHwud,
CTPYKTypHPOBaHO TakuM 00pa3oM, 4YTOOBI OBIaJE€HHE TI'EOMETPHYECKUMH
IOHATHAMU W HaBBIKAMH OCYIIECTBIAJIOCH ITOCIEN0BATEIFHO U IIOCTYIIATENbHO, C
coOJTF0/IeHNEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUA BKIIIOYAIIUACH B
O0IIyr0 CHCTEMy TI'€OMETPUUYECKMX IpelCTaBleHUH 00ydaroImuxcs, paciiupssl H
yry0nsis e€, 06pazys MpoUHble MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usydenue reomerpun oTBOANTCA 2 daca B Hezemo B 10 kiacce 1 1 4ac B
Hezenmo B 11 kiracce, Bcero 3a Aiga roga o0yueHus - 102 yueOHBIX yaca.



COJEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MJIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpud. Touka, mOpsMas, IIIIOCKOCTS,
mpocTpaHcTBO. [loHsATHE 00 aKCMOMAaTUYeCKOM IIOCTPOEHWM CTEPEOMETPHU:
AKCHUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HHUX.

B3anmHOe pacmonoxkeHue IMpsAMBIX B IIPOCTPAHCTBE: II€PECEKArOIIUEC,
mapaJUleNIbHbIe W CKpeluBarolruecss Inpsmble. [lapannenbHOCTs MNPAMEIX U
IUTOCKOCTEH B IIPOCTPAaHCTBE: IapajlIebHbIe IpsIMBlE B IIPOCTPAHCTBE,
MapajjIelbHOCTh TPEX MPSMBIX; MapajUIeIbHOCTh NPSMOU U IUIOCKOCTH. YTJIBI C
COHAIIPaBJIICHHBIMA CTOPOHAaMH; YIOJI MEXIAy IpsAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEH: napajuieabHbIe IUIOCKOCTH; CBOMCTBa
TapajUleNbHbIX  IUTocKocTed. [lpocTeiimue IpocTpaHCTBEHHBIE (UIYypHl HA
IUTOCKOCTH: TeTPadAp, Ky0, mapasuieenurie]]; IOCTPOSHUE CEYeHUH.

[lepneHAUKYASAPHOCTh IPSIMOU U IUIOCKOCTH: IEPIIEHIUKYJISPHBIE IIPSIMBIE B
MIPOCTPaHCTBE, MpsSMBIE [apajulellbHble U IEPHEHAUKYIApPHBIE K IITIOCKOCTH,
MPU3HAK TIEPIEHANKYJISIPHOCTH IIPSIMONM M IUIOCKOCTH, TEOpeMa O IpsAMOHU
TIEPIIEHIUKYJISIPHON TUIOCKOCTH. YTJbI B IIPOCTPAHCTBE: YroJI MEXIy IpsMON U
IJIOCKOCTBIO;  ABYTPaHHBIA  YroJ, JIMHEWHBIM yrojdl JBYIPaHHOroO  yIJia.
[lepnieHaUKyIAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSHHUE
OT TpAMOH [0  IUIOCKOCTH,  TPOEKIUs  (QUIypel HA  IIOCKOCTE.
[leprieHIUKYIAPHOCTh  IUIOCKOCTEH: IPHU3HAK  IEPHEHIMKYISPHOCTH  ABYX
tockocteil. TeopeMa o TpEX MepreHauKyIIpax.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJIEMEHTBl MHOTOI'PaHHHKA, BBIITYKIIBIE
U HEBBIIIYKJIbIE MHOTOTPaHHUKH, pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yromnpHas
IpM3Ma; TPAHH ¥ OCHOBAHMS TPU3MEI, IpsiMasi U HAKJIOHHAS NIPU3MBI; O0KOBas U
MoJIHas IIOBEPXHOCTH MIPUA3MBI. [Tapamnenenunen, MIPSIMOYTOJIBHBIN
napajUleNienuner] U ero cBoiicrBa. Ilupamupa: n-yroipHas NUpamuia, I'PDaHA H
OCHOBaHHE MUPaMHU/Ibl, O0KOBas U MOJTHAs IOBEPXHOCTh MMPAMHU/IBI; IPABUIILHAS
yceu€HHas TNHpaMpAma. OJIEMEHTbl Ipu3Mbl X nupaMunabl. IIpaBuiabHble
MHOTOIPaHHUKH: TIOHITHE TIPABWJIBHOTO MHOIOIPAaHHUKA; IIpaBUIIbHAS IIpU3Ma H
[paBWIbHAS THPaMU/a; [paBUIIbHAs TPEYToJbHAsS NHpaMH[a M IPaBHIBHBIA
teTpasap; KyO. IlpeacraBmeHume O MNPaBHIBHBIX MHOIOIPaHHHMKaX: OKTasmp,
noaexasp u ukocasap. CeueHus MPU3MBL U MAPAMHULEI.

CuMMeTpHUsT B TIPOCTPAHCTBE: CHMMETPHUS OTHOCUTENBHO TOYKH, IPSMOMH,
IJIOCKOCTH. OJJNEMEHTHl CHUMMETPUM B IHpaMUIax, IapajlieNenuIeaax,
MPaBUIbHBIX MHOTOTPaHHUKAX.



BrlunciieHde 3JEMEHTOB MHOTOTPaHHUKOB: pEOpa, OWaroHaay, YIVIBL
[Tnomans GOKOBOH IOBEPXHOCTH ¥ TIOJHOW ITOBEPXHOCTH IPSIMOW IIPH3MEL
IUIOINANb OCHOBAaHHM, TeopeMa O OOKOBOW TIOBEPXHOCTH IIPSIMOM INPU3MBEL.
[Tnomans GOKOBOM ITOBEPXHOCTH ¥ IIOBEPXHOCTH MPaBWILHOW IHpaMUIEL,
TeopeMa O IUIOMmand yceuéHHO# mupamunsl. [lomstie 06 o6wvéme. OOBEM
THPAMHU/IBI, TIPA3MBL.

[TogoGusie Tema B mpocTpaHcTBe. COOTHOINEHUS MEXITY IUIOMIansIMU
TIOBEPXHOCTEH, 00BEMaMu TTOMOOHBIX Tel.

11 KJIACC

Tena Bpamenus

[unwHIprYecKast TTIOBEPXHOCTB, obpazyrormue IATAHAPUIECKON
TIOBEPXHOCTH, OCh IWIMHAPUYECKOM IMOBEPXHOCTU. ILIMIMHIAP: OCHOBAaHHUA WU
OoKOBas IOBEPXHOCTh, OOpasyromias © O0Ch, IUIOManb OOKOBOM M IIOJHOM
TTOBEPXHOCTH.

Konnueckas IOBEPXHOCTh, 00pa3yrolie KOHUYECKON IOBEPXHOCTH, OCh U
BepIIMHA KOHHYECKO# moBepxHocTH. KoHyc: oOCHOBaHUe U BepIINHA, 00pasyromas
M OCh, IUIOINanb OOKOBOM U TIOJHOM TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasyrolue U BEICOTa; OCHOBAHMS U O0KOBas IIOBEPXHOCTE.

Coepa u miap: IEHTp, pagwyc, AAAMETp; IUIOIaab IIOBEPXHOCTH COEPHL
BsauMHoe pacnoioxeHne cepsl ¥ IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe;
TI0Maab chepsl.

W3o0pakeHue Tes BpallleHns Ha IIOCKOCTH. Pa3BépTka IUIUHIPA U KOHYCa.

KomOuHamuu Ten BpalleHus ¢ MHOTOTPaHHUKOB. MHOIOIpaHHUK,
ONKMCAaHHBIN OKO0JO cdepsl; cdepa, BOUCAHHAs B MHOTOTPAHHMK, HIH TEIO
BpalleHus.

[Toustue 06 066éMe. OcHOBHEIE CBOMCTBA 00bEMOB Tell. Teopema 00 06bEMe
[IPSMOYTOJIBHOTO Tapajuienenunena u ciencTsus u3 Hed. OO0BEM IMIHHIDA,
koHyca. O0BEM IIapa u momanb chepsl.

ITomoOubsre Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXIY IUIOIIAISIMU
MOBEpXHOCTeH, 00bEMaMy OJOOHBIX TeIl.

Ceuennss 1nuHApa (MapajuielbHO W TEePHeHIWKYISIPHO OCH), CEUeHHS
KoHyca (mapaieJbHOe OCHOBAaHUIO W IPOXOJAINEe uUepe3 BEPIIHHY), CEUCHHs
mapa.

BeKTOpBI H KOOPAHHATHI B MPOCTPAHCTBE

Bekrop Ha mrockocTd u B mpocTpaHcTse. Clio)keHNe U BEIUUTaHHAE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 9rcio. Pa3noxkeHne BeKTOpa 0 TPEM HEKOMIUIAHAPHEIM
BekTOopaMm. [lpaBwio mapamnenenunena. Pemenude 3agad, CBA3AHHBEIX C
[IpYMEHEHHEM TIpaBWI MOeWCTBUMH ¢ BekTopamu. IIpsaMoyronepHas cucreMa



KoopauHAT B mpoctpaHcTBe. Koopaunatel BekTopa. IIpocreiimme 3amaum B
KOOpA¥MHATaX. YTOT MexIy BekTopamu. CKalfipHOe NPOM3BEIEHHE BEKTOPOB.
BrIuncienne yriioB MeXIy HPSMBIMU U IJIOCKOCTAMH. KoOpIMHATHO-BEKTOPHBIN
METOJI TIPY PEIIeHUH T€OMETPUIECKUX 3aa4.



ILJIAHUPYEMBIE PE3YJBTATDBI
JJUMYHOCTHBIE PE3YJBbTATbBI

JIMYHOCTHEIE pe3yJbTAaThl OCBOEHHS IIPOrpaMMBl y4eOHOro IpenMera
«MaremaTrKay XapaKTepU3yrTCs:

I'pasknanckoe BocUTaHHE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOH MO3UIMH 00yJaroIerocs Kak akTUBHOTO
U OTBETCTBEHHOI0 UJEeHa pPOCCHHCKOr0 OO0INecTBa, IPEACTaBICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHWPOBAHUS PA3HUYHBIX CTPYKTYD, SIBICHUH,
IpOLENyp TpaXmaHCKOTo oOrmecTBa (BBIOOPHEI, OMNPOCHI M Ip.), YMEHHEM
B3aMMOJENACTBOBATE C COLMAIBHBIMA HHCTHTYTAMH B COOTBETCTBHH C UX
GYHKIUAMY U Ha3HAUCHUEM.

IMaTpuoTHYecKOe BOCIHTAHHE:

cOPMHUPOBAHHOCTHIO POCCUHCKON IpaXkIaHCKON HASHTUYHOCTH, YBAXKEHHSA K
IPOIIIOMY U HACTOSIIEMY POCCUIMCKONW MaTeMaTHKH, [IEHHOCTHBIM OTHOIIEHHUEM K
IDOCTYDKEHHUAM POCCHMCKAX MaTEeMaTHKOB M POCCHICKON MaTeMaTHIeCKOH MIKOJIbI,
K WCIIOIB30BAHUIO DTUX JOCTIDKEHHM B APYTrHX HayKax, TEXHOIOTHSX, cdepax
HKOHOMUKH.

JlyX0BHO-HPaBCTBEHHOI'0 BOCIIHTAHUS:

0CO3HaHHEM TYXOBHBIX IIEHHOCTeH POCCHUCKOTO Hapo/a,
ChOPMHPOBAHHOCTEIO ~ HPABCTBEHHOTO  CO3HAHUA, OSTUYECKOrO  IIOBEJCHHI,
CBSI3aHHOTO ¢ IIPaKTHISCKUM MIPUMEHEHUEM TOCTIKEHUN HayKd U IeATeIbHOCTBIO
yuEHOT0; OCO3HAHUEM JIMYHOTO BKJIa[a B IOCTPOCHHE yCTOHIUBOr0O OyAyIIero.

JcTeTHYecKoe BOCIHTAHUE:

SCTETHYECKAM OTHOIIEHHEM K MHPY, BKIFOYas HCTETHKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pEIIeHUH, paccyXIeHU;
BOCIPHMUMYHMBOCTBIO K MATEMATHIECKUM aclIeKTaM pa3jInuHbIX BUIOB HCKYCCTBA.

du3znyecKoe BOCHHTAHHE:

cOpPMHUPOBAHHOCTEIO yMEHHS MPUMEHSITh MaTeMaTHdeCKHe 3HaHHA B
HHTEpecax 3I0pOBOro U Ge30macHoro obpasa KHU3HH, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3I0pOBBIO (3MOpOBOE MUTAaHWE, COANTaHCHPOBAHHBIM PEXUM 3aHATUH H

OT[IBIXA, peryisipHast buznyeckas aKTHBHOCTD ); (hr3UIECcKOro
COBEPLICHCTBOBAHHU, npu 3aHSTUAX CIIOPTHBHO-03/10POBUTEIBHON
JIeSITeTTbHOCTBIO.

TpynoBoe BocnuTaHme:

FOTOBHOCTBIO K TPY[Ay, OCO3HAHHEM LIEHHOCTH TPYIOTIOOHS; MHTEPECOM K
pasnuyHBIM  chepaM  IPOPECCUOHANBHOM  JEeATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOM M €8 NPUIIOKEHHMSIMU, YMEHHEM COBEepIIaTh OCO3HAHHBIH BHIOOD
Oymymeit mpodeccHut ¥ peau30BLIBATE COOCTBEHHBIE JKU3HEHHBIE ILIAHEL,



pom,

FOTOBHOCTBIO ¥  CIOCOOHOCTBIO K  MareMaTHdeckoMy o0pa3oBaHUIO U
caMo00pa30BaHNI0 Ha IPOTSHDKEHUM BCEH JKHU3HH; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIIEHIH IPaKTUIECKHUX 3a1ad MaTeMaTHYeCKOM HAIIPABICHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHE: ’

COPMHUPOBAHHOCTEIO HKOJIOTHUECKON KYJBTYpEl, IOHMMAHHUEM BIIHMSHHS
COIMATbHO-3KOHOMHYECKUX MPOLIECCOB Ha COCTOSHUE IIPUPONHON M COILUAIBHON
Cpelsl, OCO3HaHWEM TITO00aJbHOIO XapakTepa OKOJOTHYECKHX IpoliseM;
OpHEHTaIlel Ha NMpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U1 pelleHHs 3a1ady B
o0yacTd OKpyXarolledl cpefpl, IUIAHWPOBAaHUS IIOCTYIIKOB M OLEHKH HX
BO3MOJKHBIX IIOCIEICTBUN JJIs1 OKPYIKAOIIEH Cpebl.

IlenHOCTH HAY4YHOIrO MO3HAHMA:

c(hOpPMUPOBAHHOCTEI0O MHUPOBO33PEHHUs], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKd U  OOIIECTBEHHOH INpaKTHKH, IIOHHUMaHHUEM
MaTeMaTHYecKoil HayKu Kak cgepbl 4YeIOBEYECKON MAEATENBbHOCTH, JTalloB €€
pPa3BUTUS W 3HAYUMOCTH [UIS DA3BUTUSA I[MBHIM3AIMH, OBIJCHHEM SI3BIKOM
MaTeMaTHKAd M MaTeMaTH4ecKOM KyJBTypOM KakK CpeICcTBOM IIO3HAHHA MHpa,
IFOTOBHOCTBIO OCYIIECTBIATH IIPOCKTHYIO U MCCIENOBATEIBCKYIO IESITEILHOCTh
WHJUBUyaIbHO U B IPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

MeTanpenMeTHbIE PE3yJIBTAThl OCBOEHUS MPOrpaMMBbl yIeOHOTo IpeaMeTa
«MaremaTuka XapaKTepU3yOTCS OBIIaJIeHUEM - YyHUBEPCAJIbHBIMU
NO3HABAMEIbHbIMU — OCUCMBUAMY,  VHUBEPCANLHOIMU — KOMMYHUKAMUEHOIMU
0eUCmBUIMU, YHUBEPCATbHBIMU PeSyNaMUBHbIMU OUCHBULMU.

1)  Vwhusepcanvnvie  nosnasamenvHple  Oeticmeus,  obecneuusarom
Qopmuposanue 6az06bix KOSHUMUBHBIX Npoyeccoé obyuaroujuxca (oceoeHue
Memoo08  NO3HAHUS — OKPYICAIOWe20  MUpa;  NpUMEHeHue  N02UYECKUX,
Uccned08amenbCKux onepayull, ymenui pabomamo ¢ uHgopmayuer).

Ba3zoBble loruueckne geiicTBUS:

e BEIIBJISTH U XapaKTePU30BATh CYIECTBEHHbIE IPU3HAKUA MaTeMaTHYECKUX
00BEKTOB, TOHATHH, OTHOIIEHWH MEXIY MOHATUAME; (HOPMYyIHPOBATH
ONpelneNeHus]  MOHSTHUN; yCTaHABIMBATh CYIIECTBEHHBIM IpU3HAK
KJTAaCCU(UKAIIWN, OCHOBaHUSA I OOOOIIEeHWs W CpaBHEHHUS, KPUTEPUU
MIPOBOIMMOTr0 aHAJIH3a,

e BOCIpHWHUMATh, (OPMYyIUpOBaTH U IIPeoOpPa3OBBIBATH  CYKIACHHA:
YTBEPAWTENbHEIE U OTPULATENbHBIC, CIMHWYHEBIE, YacTHbIE U oOIue;
YCIIOBHEIE;

e BEBIMBIATL  MaTeMaTHUYeCKHWEe  3aKOHOMEpPHOCTH,  B3aWMOCBS3H U
nmpoTuBopeurss B (akTaxX, NaHHBIX, HAONIONEGHUAX U YTBEPXKICHUAX;



npeiaraTh ~ KpATEpPUM  JJI1  BBIABIGHHMA  3aKOHOMEDHOCTEH |
IIPOTUBOPEUN;

JIeNIaTh BBIBOABI C KCIIOJIL30BAHMEM 3aKOHOB JIOTMKH, AEIYKTHBHBIX H
WH/TYKTABHBIX YMO3aK/IFOUEHUH, YMO3aK/IIOUEHUH I10 aHAJIOIHH;
IIPOBOJIUTE CaMOCTOATENIbHO JI0Ka3aTelbCTBa MaTeMaTUIECKUX
YTBEpXKIeHUH (IIpsSMBbIe W OT TPOTUBHOTO), BEICTPAMBATL apryMEHTAIHIO,
MIPUBOJIUTE TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CY KJI€HUS U BBIBOJBI;

BEIOMpaTh CIIOCO0 perneHUs y4ueOHOW 3amadd (CpaBHUBATH HECKOJBKO
BAapMaHTOB peIleHMs, BBIOMpaTh Hambolee MONXOASAIMUN C y4ETOM
CaMOCTOSTENIFHO BLIIEIEHHBIX KPUTEPHUEB).

ba3oBble Hcelle0BaTEALCKHE 1€CTBUSA:

MCIIOJTb30BaTh BOMPOCH! KaK HMCCIEAOBATEIbCKUNA MHCTPYMEHT [O3HAHWS,
(GopMynHpOBaTH BOIPOCH], (UKCUPYIOIUE IIPOTHBOpEUYHe, NpobieMy,
yCTaHaBIMBaTh KWCKOMO€ U  JaHHOe, (OpMHpOBaTh  THUIOTE3Y,
apryMEeHTHUPOBATh CBOKO TIO3UIIUIO, MHEHHE,

IIPOBO/IUTH CaMOCTOSITEIBHO CIUTAaHUPOBAHHBIN 9KCIIEPUMEHT,
WCCIIEJIOBAaHWE II0 YCTAHOBIEHUIO OCOOEHHOCTEW MaTeMaTU4ecKOTo
0o0beKTa, SBIEHMSA, IIpoIlecca, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEeKTaMHu, SBICHUSIMHU, IPOIIECCAMU;

CaMOCTOSITEHEHO (HOPMYyIUPOBATH 000OIIEHNS M BRIBOAEI IO Pe3yIbTaTaM
IIPOBEIEHHOI0 HaOIIOJEHNUs, UCCIIEeIOBaHUs, OLEHUBATh JOCTOBEPHOCTH
MIOJTyYEeHHBIX PE3yIbTaTOB, BEIBOJIOB M 00O0OIICHHUI;

IIPOTHO3UPOBATH BO3MOXKHOE pa3BHUTHE IIpoIlecca, a TaKXKe BBIJIBUTATH
IIPEIIONIOKEHHUS O €TI0 Pa3BUTUHU B HOBBIX YCIOBHUSX.

PaGora ¢ uaopmanueii:

2)

BBISBJIATh JeOUIUTH WHOOPMAIIMK, TaHHBIX, HEOOXOIMMEIX JUIS OTBETA
Ha BOIIPOC U /IS pelleHus 3aaul;
BEIOMpaTh  WHQOPMAITMIO W3  HCTOYHHKOB  Pa3jMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIIPETUPOBATh MH(DOPMAIIHIO
Pa3IUYHBIX BUAOB U (GOPM IIpEICTABICHNUS;
CTPYKTYpHPOBATh WHGOPMAITHIO, MPEACTABIATE €€ B PA3INIHBIX (hopMax,
HJUTIOCTPUPOBATH IPapUIeCcK;
OLIEHUBATh HaEKHOCTD HHpOPMAITIH o CaMOCTOSITEIIHHO
chOpMyJIUPOBaHHBIM KPUTEPHUSIM.

Vuusepcanvnvle KOMMYHUKAmugHovle Oetlicmeus, obecneuusarom

c@hopmMuUpoBaHHOCMb COYUATILHBIX HABLIKO8 0OYYAIOUJUXCSL.
Oo6menue:



BOCIIPUHMMAaTh ¥ (QOpPMYIHUpOBaTh CYXAEHHA B COOTBETCTBHH C
YCTIOBHUSIME U LEISIMU OOIIEHHSI; SICHO, TOYHO, IPAMOTHO BBIPAXXATh CBOIO
TOYKY 3PCHHS B YCTHBIX W IMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS IIO
XOJIy pellleHus 3aJa4uu, KOMMEHTHPOBATH IIOJIyYEHHBIN PE3yIIbTaT,

B XOZle 00CYX/IEHUS 3a1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYykKIaeMOi TEMBI,
po0JieMBl, pelaeMoi 3a1auy, BEICKa3bIBaTh U/IeH, HAIIEIEHHEIE HaA IIOUCK
pEIlIeHUs; COIOCTAaBISITH CBOM CYXKAEHHS C CYXICHMSIMH JpPYTUX
YYACTHUKOB JWaliora, oOHapyKUBaTh Pa3IWdde U CXOACTBO IO3WIIWH, B
KOppeKTHO# hopMe HopMyIHPOBATH PA3HOIIACKS, CBOM BO3PAKEHHS,
MpEeNCTABIATE  pe3yibTaTbhl  peIleHMsA  3aJaud,  OKCIIEPUMEHTa,
HCCIeOBaHKA,  IIPOEKTa;  CaMOCTOSATENBHO  BEIOMpaTh  (opmat
BEICTYIUIEHHS C YUETOM 3a/1a4 IPEe3eHTAlld U 0OCOOEHHOCTEN ay IUTOPHUH.

.CoTpyAHHYECTBO:

3)

[IOHAMaThb ¥  HCIOJB30BaTh  IIPEMMyIIecTBa  KOMAHIHOM  H
HUHIVBUIYATBHON paboTHI IIPY PelIeHN: Y4eOHBIX 3a/1a4; IPUHUMATD 1IE]Th
COBMECTHOM [€ATeNbHOCTH, IUTAHAPOBAaTh OPIraHU3aIHMI0 COBMECTHOM
paboTHI, PACTIpeessITh BUABI paboT, TOT0BAPUBATEC, 00CYKAATh IPOIECC
U pe3yJbTaT paboThl; 06001IaTh MHEHUS HECKOIBKUX JIFOLIEH,
y4acTBOBAaTh B IPYIIOBEIX hopMax paboTsl (06CykIeHHs, 0OMEH MHEHHH,
«MO3rOBBIE INTYPMED» ¥ WHBIE); BBINOJIHATH CBOKO YacThb pPabOTEI |
KOODAMHHUPOBATE CBOM JEeMCTBHS C JAPYTMMHM YIEHaMH KOMAaHJIbI;
OLIEHMBATh KA4eCTBO CBOEr0 BKJIaJa B OOIMWN IIPOAYKT IO KPUTEPHSIM,
chOpMyTHPOBAHHBIM YYaCTHUKAMH B3aUMOJIEH CTBHL.

Yuueepcanonvie  pezynamueHsle oeticmeus, obecnevusarom

Popmuposane cCMbICI08bIX YCMAHOBOK U JCUSHEHHBIX HABLIKOS IUYHOCTNU.
Camoopranuszanus:

COCTaBJIATH IUIAH, AITOPUTM PEINeHHUS 3a1a9H, BEIOMPATh CII0CO0 pelIeH A
¢ yUETOM UMEIOIIIXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh ¥ KOPPEKTHPOBATh BAPUAHTHI PEIIEHHH ¢ yIETOM HOBOM
vHOpMAaIun.

CaMOKOHTPOJIb:

BIaJeTh HAaBLIKAMM II03HaBaTEIbHON pedIeKcHH KaK OCO3HaHHA
COBEpINAeMbIX JEHCTBUI M MBICIUTENBHBIX MIPOLECCOB, UX PE3YIBTATOB,;
BIAQJeTh Ccrocob0aMu CaMOIPOBEPKH, CAaMOKOHTpOJIS Ipolecca H
pe3yJibTaTa peleHIsl MaTeMaTHIeCKON 3a/1a4u;

IpENBUIETE TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPH DEIIEHUH
3a/1ay, BHOCHTH KOPPEKTHUBBI B JESTEIBHOCT Ha OCHOBE HOBBIX
00CTOATENbCTB, NaHHEIX, HANIEHHBIX OMMUOO0K, BRISIBIEHHBIX TPYIHOCTEH;



e OILIEHWBATh COOTBETCTBHE pe3yJbTaTa IENI X YCIOBUAM, OOBACHITH
IIPUYHWHBl JTOCTIKEHUS WA HEIOCTHXEHUS pPe3yNbTaTOB AEATeIbHOCTH,
HAaXOIWTh OIUOKY, HaBaTh OI[EHKY IPHOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

OmnepupoBaTh MOHITUIMU: TOYKA, IPSAMas, ITIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHUU U CIIEACTBUS M3 HHUX IPH DPEIIeHHH
reOMETPUIECKUX 3aad.

OmnepupoBaTh MOHATHIMH: TaPAIUISIFHOCTD U NEPIEHIUKYIAPHOCTD IPAMBIX
Y IUIOCKOCTEM.

KnaccuduipoBars B3aWMHOE pPACIONOXEHHE IPSIMBIX U INIOCKOCTEH B
TIPOCTPAHCTBE.

OmepupoBaTh MOHITUSAMU: ABYI'PAaHHBIM YTroj, TPaHH IBYIPaHHOIO YIJa,
peGpo NBYTpaHHOTO yTIia; JIWHEWHBIM yroil IBYTPaHHOIO yIia; IpagycHas Mmepa
IBYTPaHHOTO yTJIa.

OmnepupoBaTh IMOHATHSIMU: MHOTOTPAHHMK, BBITYKJIbIH M HEBBIITyKJIbIH
MHOTOTPaHHUK, 3]IEeMEHTH MHOTOTpPaHHUKA, IPaBUIIbHBIN MHOTOTPaHHUK.

Pacrio3naBarsk OCHOBHBIE BHIBl MHOTOTPAaHHHMKOB (IIMpaMuza; IpU3Ma,
IIPSIMOYTOJIBHBIN Mapajuiesienumnen, Ky0).

KrnaccuduimpoBats ~ MHOTOTPaHHHMKH,  BEIOMpas ~ OCHOBAaHHSA  JUId
KIacCuGHUKanuy (BBIMYKIble X HEBBIIYKIble MHOTOIPAaHHUKH; IIPaBHIIbHEIE
MHOTOTPAHHUKI; TIPSIMBIE ¥ HAKJIOHHBIEe TIPU3MBI, TapajlIeIeIUIIe b).

OmepupoBaTh MOHSITUSIMHE: CEKyIasl INIOCKOCTh, CeUeHHe MHOTOTPaHHHUKOB.

OOBACHATH MPUHIIHIIEI IOCTPOSHUS CEUeHUH, UCIO0Ib3YsI METOJ CIEI0B.

CtpouTh CeYeHHs MHOTOTPAaHHWKOB METOJOM  CJIEJ0B, BBIIIOJHATEH
(BBLIHOCHBIE) TUIOCKHME YEpPTEXH M3 PHCYHKOB IIPOCTBIX OOBEMHBIX (UIYp: BHI
CBepxy, COOKY, CHU3Y.

PeraTs 3a1a4d Ha HaXOXXIEHHE T€OMETPHUIECKUX BEJIMYUH 110 00paslaM MK
aITOPUTMAaM, TPUMEHSS W3BECTHbIC AaHAIUTHYECKHE METOABI IIPHU PEIIeHUH
CTaHIaPTHBIX MaTeMATHYECKUX 3aJ[ad Ha BBIYMCICHHE PACCTOSHMN MEXIY JBYMs
TOYKAMH, OT TOYKH JIO TpSIMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEIIUBAIOIIIAMUCS ITPSIMBIMU.

PemaTs 3aaui Ha HAXOXKIEHHE T€OMETPUIECKUX BEIMYHH 110 00pasnaM Mix
aTOPUTMAM, TIPUMEHSSS W3BECTHBIC AaHATUTUYECKHE METOALl IIPH pEIIeHUH
CTaHJApTHBIX MAaTeMaTWYeCKWX 3aad Ha  BBIYHCIEHHE YITIOB  MEXIY
CKPEIIUBAONIAMUCS ~TPSAMBIMUA, MEXAY MPAMOM ¥  IUIOCKOCTBIO, MEXMIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



~

BhIuuciaTs 00BEMEL M IUIOIIAIU MOBEPXHOCTEH MHOIOIPaHHUKOB (IIpH3Ma,
nUpamMuga) ¢ [OpuMeHeHHeM (OpMyJI; BBIUMCIATE COOTHOIIEHHS  MEKIY
IIOIIAAMH ITIOBEPXHOCTEH, 00BbEMaMH TOAOOHBIX MHOIOIPaHHHUKOB.

OmnepupoBaTh MOHATHUSAMH: CHMMETpPHS B IIPOCTPAaHCTBE; IIEHTP, OCh H
IUIOCKOCTh CUMMETPHH; [IEHTP, OCh ¥ TNIOCKOCTh CHMMETPHH (HIYPEL

W3Bnekarh, MpeoOpa3oBBIBATE W HWHTEPIPETHPOBaTH HH(OPMAIHMIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QUIypax, IIPEICTaBIEHHYI0 Ha YepTeXax U
PUCYHKaX.

[TpuMeHaTsr TeoMeTpudeckue (AaKThl Ui DPELIeHUS CTEPEOMETPUYECKUX
3a/1a4, MIPeIIToIaralouX HECKOJIBKO IIaroB PEIIECHNUs, €CIHM YCIOBHS IPHMEHEHIS
3a/laHbl B SBHOU (hopMme.

[IpuMmeHSATs IpoCTeHINME IPOrpaMMHEIE  CPEICTBA U 3JICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPY PELLIEHUN CTEPEOMETPHIECKHUX 3a1ad.

[TpuBOOUTE IpUMEpHl MaTeMaTHYECKMX 3aKOHOMEPHOCTEH B IPHPOAC U
»KU3HM, PAaCIiO3HABATH MIPOSBICHUE 3aKOHOB FEOMETPHH B KCKYCCTBE.

[IpuMeHSTH MONyueHHble 3HaHWS Ha IPaKTHKe: aHaIHu3UpOBaTh peasibHbIe
CUTyalli¥i ¥ TPUMEHSATh W3yUYeHHBIe IIOHATHSA B IPOILECCE ITOMCKA PpEIIeHUs
MaTeMaTH4ecKd CGhOPMYyITHPOBAHHOW TPOOIEMBI, MOJENUPOBATh peallbHEIE
CHTyallil Ha S3bIKE TEOMETPHH, MCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
MCIIONIB30BAaHUEM TEOMETPUUECKHX TIOHSATHH U TEOpeM, anmapara aiareOphl; pemars
MIPaKTUYEeCKUE 3a/1a4H, CBA3aHHBIE C HAXOXIEHUEM I'€OMETPUIECKUX BETUIHH.

11 KJIACC

OmnepupoBaTh IOHSTHSIMH: LANAHIpPAYECKas IOBEPXHOCTh, 0OpasyroImue
MAJTAHAPUYECKOX  TOBEPXHOCTH;  LUIWHADP;  KOHHMYECKas  IIOBEPXHOCTH,
o0pasyrolire KOHUUECKOM TTOBEPXHOCTH, KOHYC; cepruuecKas IIOBEPXHOCTE.

PacnosnaBarh Tela BpaleHus (AIHHADP, KOHYC, chepa | map).

OOBSICHATH CIOCOOBI MOTyYeHs Tell BpallleHHU.

KiraccuhunupoBaTh B3aHMHOE PACIIONOKEHHE COephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: [IAPOBOM CEIMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CerMeHTa; IMapoBOW CJIOM, OCHOBaHHWE IIAPOBOr0 CJIOf, BHICOTA INAPOBOTO CIIOS;
[IIapOBOM CEKTOP.

Beraucnate 00bEMBI M IUIOLIAAM IIOBEPXHOCTEH Tell  BpallleHHd,
reoMeTPUYEeCKUX Tell C IIpUMEHeHHEM QOopMyII.

OnepupoBarh TOHSATHSIME: MHOIOTPAaHHHMK, BIMCAaHHBIA B chepy u
ONMCAHHBIA O0KOJO cdepsl; chepa, BOKHCaHHAS B MHOIOTPAHHUK MK TEJO
BpallCHUs. /

BEIYKCIATE COOTHOIIEHHS MEXIY IUIOIIAISMHU MOBEPXHOCTEW U 00bEMaMu
ONOOHBIX TeIl.



N306paxars uszydaeMbie GUIypsl OT PyKA H C INPUMEHEHHMEM IIPOCTHIX
4epTEXHBIX HHCTPYMEHTOB.

BEITOMHATE (BLIHOCHBIE) IIJIOCKHE YSPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BuI cBepxy, cOOKy, CHA3Y; CTPOUTH CEUEHMS Tell BPAIEHHU.

W3Bnexarh, HHTEPIPETHPOBATh M IpeoOpa3oBbIBaTh HHAOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, NPENCTaBIeHHYIO Ha YepTekax H
pPHUCYHKax.

OmepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BLINONHATE JEWCTBHS CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOYKEHHS BEKTOPA Ha YUCII0, OOBSICHSITh, KAKIMH CBOXCTBAMU OHH 00JI1aaioT.

[TprMeHSITH IPaBUIIO MapaliIeNIeIUIIEA.

OmnepupoBaTh MOHATHSIMHU: IEKapTOBBl KOOPAKMHATEI B IIPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOODAMHATHI BEKTOPA, YTOJT MEXIY
BEKTOPaMH, CKaJISPHOE IIPOM3BEICHIE BEKTOPOB, KOJUIMHEAPHbIE U KOMILIAHAPHBIE
BEKTOPBI. '

HaxoauTs CyMMy BEKTOPOB U IIPOU3BEIEHUE BEKTOPA Ha YHUCIIO, YTOJI MEXKAY
BEKTOPaMHM, CKaJsIpHOE NPOU3BEIEHHe, pacKIaAbBaTh BEKTOp II0 JABYM
HEKOJUTMHEapHBIM BEKTOPaM.

3a1aBaTh INIOCKOCTh YPaBHEHHUEM B I€KapTOBOM CHCTEME KOOPIHHAT.

[IpuMeHSTs TeoMeTpudeckue (aKkThl UIL DPELIEHUS CTEPEOMETPUICCKUX
3a/1a4, PEANOIaraloliX HECKOJIBKO IIIaroB PEeNIeH s, ECII YCIOBUS IIPHMEHEHHUS
3aJaHbl B IBHOU Gopme.

Pemats mpocTeie reOMETpUUSCKUE 3aJaudl Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/a.

PemaTh 3a0aud  Ha J0Ka3aTeNbCTBO MAaTeMaTHYECKMX OTHOUIEHHH W
HAXOXJIEHHE TeOMETPUIECKUX BEIUYNH 110 00pa3laM WK aJrOpUTMam, IpHUMEHS
H3BECTHBIE METO/IBI IIPH PEIIEHUH CTaHIApTHBIX MATEMAaTUYECKHX 3a1ad.

[TpuMeHSTH TpOCTeHIIMe IPOrpaMMHBIE CPEICTBA K 3JEKTPOHHO-
KOMMYHHUKAIIHOHHEIE CHCTEMBI IIPU PEIIeHNU CTEPEOMETPHUYECKUX 3a/1aY.

[TpuBOAMTS MPUMEPhl MaTeMaTUYECKAX 3aKOHOMEPHOCTEH B TMPHPOAC U
JKM3HU, pAcIIO3HaBATh MPOSIBIICHUE 3aKOHOB T€OMETPUU B CKYCCTBE.

[IpuMeHSATH MOMyYeHHbIe 3HAHUS Ha IPAaKTHKE: aHAIW3UPOBATH peallbHbIC
CUTyallid W TPUMEHATh W3yUeHHble IOHATHA B IIPOLECCE IOMCKA PEIICHU
MaTeMaTHYeCKd COOPMYIHPOBaHHON IpoOJIEMBbI, MOJIEIMPOBATh peajbHBIC
CUTyallud Ha s3bIKe TEOMETPUH, HCCIE0BaTh IIOCTPOEHHBIE MOJCIH C
VICTIOTb30BaHUEM TeOMETPUUECKHX MTOHATHI U TeopeM, amrapara anredpsl; pemaTh
IpaKTUYECKHE 3aa4H, CBI3aHHbIEe C HAX0KIEHHEM F€OMETPUYECKUX BEUIHH.
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