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ITIOSACHUTEJIbHASA 3AITNCKA

Pabouas riporpamMmMa yuebHOro Kypca «I'eoMmeTpusi» 6a30BOTO ypOBHS /151
obyuarormuxcs 10 —11 kmaccoB paspaboraHa Ha ocHoBe ®emepanbHOrO
roCyJapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAapTa  CpefHero  o0Iero
oOpa3oBaHus, C YUETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUM, MpebIBIsIeMbIX
K MaTeMaTMuecKoMy 00pa30BaHUIO, M TPaJULIMNA POCCUHCKOTO 00pa3oBaHUS.

Peanuzanys MIpOrpaMMBbl obecmieuriBaeT OBJ/IafieHue KJIFOUEBbIMU
KOMITeTeHLIUSIMM, COCTaBJ/ISIIOILIMMU OCHOBY /1J1s1 CAMOPAa3BUTUS U HENIPEPLIBHOTO
oOpa3oBaHus, 1[e/IOCTHOCTh 0OIIIeKy/IbTYPHOTO, JTMYHOCTHOTO u

ITO3HABATE/ILHOT'O PAa3BUTHA JIMUHOCTU 06yqa}0Luch;1.

OE/IN N3YYEHNSA YYEBHOI'O KYPCA

Ba)kHoCTb yueOHOro Kypca reOMEeTPUM Ha YPOBHE CpPEe/IHEro o0111ero
obpa3oBaHus 00ycOB/IeHAa MPAaKTHUYEeCKOW 3HAUMMOCTBIO MeTaIlpeIMETHBIX U
rpeIMETHBIX Pe3y/bTaToOB 00yueHus reOMeTpUU B HallpaB/eHUM JIMUHOCTHOTO
pasButus obyuaroruxcs, hopMupoBaHus (GYHKIMOHATBHOW MaTeMaTHUYecKOu
IPaMOTHOCTH, W3y4YeHHWsS [PYrMX yueOHbIX [JUCIUIUIMH. Pa3Burtve Yy
00yuaroIUXCs MPaBUIBHBIX ITPECTAaBIEHUA O CYIITHOCTH W TPOUCXOKIEHUU
reoMeTpUUYecKUX abCTpakKlMif, COOTHOIIEHWH peabHOr0 W WAea/bHOTO,
XapakTepe OTPaKeHUsI MaTeMaTHUeCKOU HayKOM $SIBJIEHUM U TIPOLIeCCOB
peanbHOTO MUpa, MeCcTe reOMeTpHUU B CUCTeMe HayK M POJIM MaTeMaTU4ecKoro
MO/Ie/TUPOBAHUSI B HAy4YHOM TIO3HAHWM W B IIPAaKTHKE CIIOCOOCTBYET
(GOpPMHDOBaHHIO HAy4yHOTO MMPOBO33DEHHUS YUallluXCsd, a TakKKe KauecTB
MBIIL/IeHHUsT, He0OXOAUMBIX /IJ1s1 aZlanTallii B COBpeMeHHOM 00111ecTBe.

'eoMeTpusi SIBASIETCS OJJHUM M3 0A30BBLIX TIPEIMETOB Ha YPOBHE CpeIHETro
obmero obpa3oBaHHs, TaK KakK 00ecrieudBaeT BO3MOKHOCTb H3yUeHHs Kak
JTUCLIATI/TMH eCTeCTBeHHO-HayYHOU HarpaB/IeHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbliieHKe, dbopMmupyemMoe TIpu H3yueHUH OO0yudaroIUMMCS
MOHSITUWHBIX OCHOB TeOMETPUM U TIOCTPOEHUU IIeTIOUKU  JIOTUUeCKUX
yTBEP)K/IeHUM B XOjle pellleHHs TeOMeTPUUeCcKUX 3aj/lau, yMeHHe BbIJ[BUraTh U
OMpOBepraTh TUNOTe3bl HEMOCPeJACTBEHHO MCIO/IB3YIOTCS TMPU PelLleHUH 3a/au
eCTeCTBeHHO-HAyUHOTr'0 [IUKJ/Ia, B YaCTHOCTH U3 Kypca (DU3UKHU.

YMeHUe OpHMeHTHPOBATbCSl B MPOCTPAHCTBE UrpaeT CYLIEeCTBEHHYH) POJib
BO BceX 00/1acTaX AesaTelbHOCTH uejioBeKa. OpHreHTarys ueoBeKa BO BpeMeHH
Y TIPOCTPAHCTBe — HEOOXOAMMOe yCJIOBHE ero COLMaJbHOro ObITHs, dopma
OTpa)KeHUsI OKPY>Karolller0 MHpa, yC/JIOBHe YCHeITHOr0 M03HaHUsI U aKTUBHOTO
rpeobpa3oBaHus  AielcTBUTENBHOCTH. OrmepupoBaHuMe ITPOCTPAHCTBEHHBIMH
oOpa3zamMu 00be/MHsIeT pa3Hble BUJbI YueOHOW W TPY/IOBOM JlesITe/IbHOCTH,
SIB/ISIETCS OJJHUM M3 TIPO()eCCUOHATLHO Ba)KHBIX KauecTB, MO3TOMY aKTya/ibHa
3afaua (opMHUpPOBaHUS Y OOYUAIOIIUXCS TIPOCTPAHCTBEHHOTO MBIIIEHUST KaK
Pa3sHOBUIHOCTH 00pa3HOTO MBIIJIEHUSI — CYIIIeCTBEHHOTO KOMITOHEHTa B
TO/ITOTOBKE K MPAaKTUUeCKOU /IesITeIbHOCTH 110 MHOTUM HallpaB/IeHUSIM.

Llens ocBoeHus MporpaMMbl yueOHOro Kypca «I['eoMmeTpusi» Ha 6a30BOM
ypoBHEe 00yueHHs — 001Ieobpa3oBaTe/sibHOe M OOIEKY/IbTYpPHOE pa3BUTHE
oOyuarommxcs uepe3  obecrieueHde  BO3MOXKHOCTH  IIPHOOpeTeHHST U
HCMO0J/Ib30BaHUs CUCTeMaTUUeCKHUX TeOMeTpUUeCKUX 3HaHUM U JIeMCTBUH,
crieli(PUUHBIX ~ reoMeTpyUd, BO3MOKHOCTH  YCIIEIIHOTO  TIPOJO/DKeHUs
oOpa3oBaHHs 110  CIELUAATBLHOCTSIM, He CBSI3aHHBIM C  TIPUK/IAJHBIM
HCI10/Tb30BaHEeM reOMeTpHU.



[Iporpamma 1o reoMeTpur Ha 0a30BOM YpOBHe IpeJHa3sHayeHa i
OOyuaroLIUXCsl  Cpe/jHed  IIKOJIbI, HEe  WCIbITBIBABIIMX  3HAUYUTETbHbIX
3aTpyJHEHWM Ha ypOBHE OCHOBHOrO obOimiero obpa3oBaHus. Takum obGpa3zom,
oOyuarorrecss Ha 0a30BOM YPOBHe JIOJDKHBI OCBOUTBH OOIIMe MaTeMaThuyecKue
yMeHUs], CBsI3aHHbIe CO Crielii(pUKoi TeoMeTpurd U HeoOXOAUMbIe [l )KU3HU B
coBpeMeHHOM o001ijectBe. Kpome 3TOro, OHH HUMEIOT BO3MOXKHOCTh HW3yUWTh
reoMeTpuio 0osiee T/yOOKO, eC/i B flalbHEMIIIEM BO3HUKHET HEOOXOJUMOCTh B
reoMeTpUUeCKHX 3HAHUSIX B MPodeCcCHOHATEHOM /e TeTbHOCTH.

IocTwxkeHWe 1ieJld OCBOEHHUsI TIporpaMMbl o0ecrieurBaeTcCs pellleHreM
COOTBETCTBYIOL[UX 3a7iau. [IpMOpUTEeTHBIMU 3aJjadyaMU OCBOEHMsI Kypca
«['eomeTpur» Ha 6a30BOM ypoBHe B 10—11 Kaccax sIBJISIFOTCS:

o hopMHUpOBaHWe TIPe/[CTaBAeHUSI O TeOMeTPUM KakK YacTh MHPOBOM

Ky/JbTYPbI U OCO3HaHWE eé B3aUMOCBSI3U C OKPY>KalOIIUM MUDOM;

« hopMUpOBaHUe TIpe/iCTaB/eHUs] 0 MHOTOTPAaHHWKAxX U TejaX BpallleHus
KaKk O BaKHEWIIMX MaTeMaTHUeCKUX MOJe/siX, TT03BOJISHOIINX
OTMCBIBaTh U M3y4aTh pa3Hble sIBJIeHHsT OKPY KaroIllero Mupa;

« hopMUpOBaHWe yMeHMs paclio3HaBaTh Ha uepTe)kax, MOJeNIsiX U B
peajbHOM MUpe MHOTOTPaHHUKU U TeJla BpallleHus;

« OBJIaJIeHNe MeTOZlaMH CEELHEHI/IH 3a/lay Ha TIOCTPOEHUsT Ha U300pakeHUsIX
TIPOCTPAHCTBEHHBIX (DUTYD;

« bopMUpOBaHWe yMeHHUSI OIepUpOBaTb OCHOBHBIMU TIOHSITHUSIMH O
MHOTOTPaHHUKAX Y TeJjiax BpallleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OB/IaJIeHME  QJTOPUTMAMM  pellleHUs] OCHOBHBIX  THUIIOB  3ajauy;
dbopMUpoBaHrWe yMeHUs TPOBOJUTH HEC/OXKHble Jl0Ka3aTe/ibHble
paccy»x/ieHusi B XoJie pellleHusi CTepeoMeTpUUecKHX 3afiau M 3afiau C
MIPAKTUUeCKUM CO/lep>KaHHeM;

e Da3BUTHE  WHTE/VIEKTYalbHBIX U  TBOPUECKUX  CIIOCOOHOCTeM
OOyuUaIOLIUXCsl, TI03HABATE/ILHOM ~AaKTMBHOCTH, WCC/IE0BATE/bCKUX
yMeHUM, KpUTUUHOCTH MBIIIL/IEHUS;

« popMupoBaHue  (YHKIMOHAJLHOM  TPAaMOTHOCTWU,  pe/ieBaHTHOU
reoMeTpyUH: yMeHMe paclio3HaBaTh IIPOSIBJIEHUS TeOMeTPUYeCKUX
MOHSATHN, OOBEKTOB U 3aKOHOMEPHOCTeH B peasibHbIX >KHM3HEHHBIX
CUTyal[UsiX U NIPU U3YUEHUH [PYTUX yueOHbIX MPeJIMETOB, MPOSIB/IeHNs
3aBUCMMOCTeM U 3aKOHOMepHocTel, (opMy/ivpoBaTh WX Ha S3bIKe
reoOMeTpud M CO3/laBaThb TreOMeTpUUecKue MOJenu, TPUMEHSITh
OCBOEHHbI/i TeOMeTpUYeCKuil anmapar /jisg pellleHus TPaKTUKO-
OPHMEHTUPOBAHHBIX  3aZlau,  WHTEpPIIPeTUPOBaTh W  OLIEHWBAaTh
TI0J/TyUeHHbIe Pe3yJIbTaThl.

OT/runTeTIbHOM 0COOEHHOCTHIO TIPOTPAMMBI SIBJISIETCSI BK/TFOUEHHEe B KYPC
CTepeOMeTpUM B Hayaje ero H3y4yeHUs 3aj/jay, pelllaeMbiX Ha YpPOBHe
VHTYUTHMBHOTO TI03HAHUS, W OMpe/ie/IEHHBIM 00pa3oM opraHv30BaHHasi paboTa
HaJi HUMM, UTO CTMIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M TMPOCTPAHCTBEHHOI'O
MBILLJIEHYs], CTUMYJ/IUPYeT NpOTeKaH!e WHTYUTHUBHBIX TPOL[eCCOB, MOTHBHUDYET
K /J/IbHefiIlIeMy U3y4eHHIO Ipe/iMeTa,

[Ipeanourenye OTAAETCA HAr/IAAHO-KOHCTPYKTUBHOMY METO/y OOy4eHwus,
TO €CTh TEOPETHUYECKWe 3HAHWs HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTh
rpeIMeTHO-TIPAKTUYECKON  fleaTeJlbHOCTU.  Pa3BuUTHe  MNpPOCTPAHCTBEHHBIX
Mpe/iCTaB/IeHUd Yy y4YallluXcsi B Kypce CTepeoMeTpUU MPOBOAUTCS 3a CUET
pellieHUs] 3aJad Ha CO37laHWe TIPOCTPAHCTBEHHbIX 00pa3oB W 3ajauy Ha
oTiepupoBaHKe MPOCTPaHCTBeHHbIMU oOpa3amu. Co3zaHre oOpa3a MPOBOJUTCS



C OTIOPO¥ Ha HarJIHOCTb, a OTIepUpOBaHKe 00pa30M — B YCJIOBUSIX OTBJ/IEUEHUS
OT HAarJIIJHOCTH, MBICJIEHHOTO U3MEHEHUsI er0 UCXOZHOT0 COZIepKaHuUsl.

OcHOBHbIE cofep)kaTe/bHble JUHUM Kypca «l'eomerpum» B 10-11
Kaccax: «MHOrorpaHHUKu», «IIpsiMble U MJIOCKOCTH B TIPOCTPaHCTBe», «Temna
BpaljeHuss», «BeKTopbl M KOOpPAWHATBI B TIPOCTPaHCTBe». POpMHUPOBaHHUe
JIOTUYECKHX YMEHUM pacripefiesisieTCs He TOJIBKO T0 COZiep KaTebHbIM JIMHUSM,
HO U TI0 To/ilaM 00yueHUsI Ha YPOBHe Cpe/iHero o0iiero oopa3oBaHusl.

CojiepkaHuie 0Opa3oBaHUs], COOTBETCTBYIOLI[ee TTPeJMETHLIM pe3y/IbTaTam
OoCBOeHUs1 paboueii TporpaMMbl, pacrpefieléHHbIM [0 TrojaM 00yueHwus,
CTPYKTYPHUPOBAaHO TakKuM 00pa3oM, uToObl OB/aJileHNe TreoMeTpUYeCKUMU
TOHATUSIMU U HaBBIKAMH OCYLIECTBJISVIOCh MOC/IeJ0OBAaTe/IbHO U TTOCTyNaTeNbHO,
C cobOnofieHWeM TIpUHLUMIA TIPeeMCTBEHHOCTH, UTOObI HOBble 3HAHUS
BK/IIOUA/IMCb B OOL[yl0 CUCTeMy TeOMeTpUYeCKUX  TIpe/|CTaBIeHUi
00y4JaroIMXCsl, pacIupss U yriayosss eé, obpa3ys MpoyHble MHOYKeCTBEHHbIe
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuJeHre reoMeTpUM OTBOAUTCA 2 yaca B Heziesto B 10 kmacce u 1 yac
B Hezmemo B 11 Kiacce, Bcero 3a fABa rojga obyuenuss - 102 yuyeGHBbIX uyaca.



COAEP)XXAHUE YUEBHOI'O KYPCA
10 KJIACC

IIpsiMble U IVIOCKOCTH B MPOCTPaHCTBe

OcCHOBHbIe TIOHATUSI CTepeoMeTpuM. ToOuKa, TpsMasi, TIJIOCKOCTb,
npocTpaHcTBO. [loHSTHE 00 aKCMOMAaTHYeCKOM ITOCTPOEHHWH CTepeoMeTpHH:
aKCHUOMBI CTePeOMeTPUHU U CJIe[ICTBUS U3 HUX.

B3auMHOe pacrosio)keHre MNpSMbIX B MNPOCTPAHCTBE: TepeceKaroluecs,
rnapasulesibHble YW CKpellMBarolyecs: mpsiMble. llapanielbHOCTb TIPSMBIX U
TJIOCKOCTe B TIPOCTPAHCTBe: Tlapajlie/ibHble TMpsMble B TMPOCTPaHCTBE;
TrapasulesIbHOCTh TPEX TPSIMBIX; Mapasiie/IbHOCTh MPSAMOU U TVIOCKOCTU. YTJIBI C
COHAMNpaB/e€HHbBIMA CTOPOHAMH; Yroj MeXAy TIpIMbIMA B MPOCTPaHCTBe.
[TapanienbHOCTh  TJIOCKOCTEM:  Mapasule/ibHble  IJIOCKOCTH;  CBOWCTBA
napasijieflbHbIX TIJIOCKOCTel. [lpocrelilliie TMpOCTpaHCTBeHHble (UTYphbl Ha
TIJIOCKOCTH: TeTpas3/p, Ky0, mapasiiesiernurie/i; MoCTpOeHHe CeUeHUH!.

[leprieHAUKY/ISPHOCTb NPSIMOM Y TJIOCKOCTH: NePHeHAUKY/ISIPHbIE TIPSIMbIe
B TPOCTPAHCTBE, TIPsIMble Mapaslie/ibHble U MepHeHAUKY/sPHble K TMJI0CKOCTH,
MpU3HAK TMEeprneHJVKY/JSIPHOCTA NpPSIMOM U TIJIOCKOCTH, TeopeMa O MpSIMOM
TepIieHIUKYISPHOW TIJIOCKOCTU. YTJIbl B TIPOCTPAHCTBE: YTOJ1 MEXAY MPSIMOM U
TJIOCKOCTBI); [ABYTPaHHbIA yTOJ, JIMHEWHBIA Yrojd [BYTPaHHOIO yrJa.
[TeprieHUKY/ISp W HAK/IOHHbIE: pacCTOsSIHWE OT TOYKWA [0 TJIOCKOCTH,
paccTosiHWe OT TMpPsIMOM [0 TJIOCKOCTH, MPOEKUWs (Urypbl Ha TIJIOCKOCTb.
[TeprieHIUKY/ISIPHOCTb TJIOCKOCTEM: TIPU3HAK TEPHeHJUKYJISIPHOCTA JBYX
M10cKocTel. Teopema 0 TPEX mepreHAuKYJ/isipax.

MHororpaHHUKH

[loHATE  MHOTOrpaHHWKA, OCHOBHBIE 3JIeMEeHTbl MHOTOTDAaHHUKA,
BBIMYK/IbIe W HEBBINYK/ble MHOTOIDAHHUKH; pa3BEéPTKA MHOIOrpaHHUKA.
[lpu3ma: n-yronbHasi TpW3Ma; TPaHW W OCHOBAHUSI TIPU3MbI; MpsiMas W
HaK/JOHHas  TIpU3Mbl; OOKOBasi ¥  TIO/IHAas  TIOBEPXHOCTb  ITPU3MBIL
[Tapannenenunes, MNpPsSMOYTOJbHBIA Tapajulesienune], W €ero CBOMCTBaA.
[Mupamuja: n-yrojibHasi TMpaMy/a, TPaHA U OCHOBaHUWe MUpaMu/ibl; O0KOBasi U
MO/Hasi TIOBePXHOCTb THMpPaMU/bl; T[paBWIbHAsi W yCeuyéHHasg NUpaMuza.
OneMeHTbl MpPU3Mbl M NUpaMuzbl. [lpaBU/IbHble MHOTOTDAaHHUKU: TIOHSITHE
MpaBWIbHOTO MHOTOTPAHHMKA; TpaBWIbHasi MpU3Ma W MpaBU/IbHAs NMHUPaMU/Ia;
MpaBWIbHAs TpEyrojibHasi TMWpaMH/la U TpPaBWIbHBIA TeTpa3gp; Kyo.
[lpeacraBieHrie O MpPaBUIBHBIX MHOTOTPDAHHUKAX: OKTas3/Jp, [JOAeKa’[p U
rkocasap. CeyeHus MPU3Mbl U MUPAMU/JBI.

CrvMMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTE/IbHO TOYKH, MPSIMOM,
IJIOCKOCTUA. ODJIEMEHTbl CUMMETPUM B TNHUpaMuJax, MNapajiesenurenax,
MPaBWIbHBIX MHOTOTDaHHUKAX.

BbluricieHre 37eMeHTOB MHOTOTPAaHHUKOB: pE&0pa, AuaroHasu, VIJibL.
[Tnomage GOKOBOM TIOBEPXHOCTH UM TIOJHOW TIOBEPXHOCTH TIPSIMOM TIPU3MBI,
TJIO[aZlb OCHOBAHWM, TeopemMa O OOKOBOW TIOBEPXHOCTH TIPSIMOM TIPH3MBL.
[Tnomiase OOKOBOW IMOBEPXHOCTU W TIOBEPXHOCTH TIPAaBWILHOW MHMPaMU/BbI,
TeopeMa O TUIOLaAu yceuéHHOW mnupamubl. [loHsTre 06 o00BEMe. OOBEM
MUPaMU/bI, TIPU3MBL.

[TomobHble Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXAy ILIOMIa/sIMU
MoBepxHoCTel, 00bEMaMM MTOT00OHBIX TeJl.

11 KJIACC



Tena BpameHust

[unuHapuueckass ~ TOBEPXHOCTh,  OOpa3syoiyde  LWIHUHAPUYeCKOMH
MOBEPXHOCTH, OCb LIWIMHAPUUECKOW MOBEPXHOCTU. LIMnuHAp: OCHOBaHUSA M
OokoBasi TIOBEpXHOCTb, OOpasyrolljasi U OCh; T/IOMaAh OOKOBOW M IIOJIHOM
TTIOBEPXHOCTH.

KoHnueckast moBepXHOCTb, 00pasyroliye KOHUUeCKO! TIOBEPXHOCTH, OCh U
BeplliMHAa KOHMUeCKOW TioBepxXHOCTHM. KOHyC: OCHOBaHWe U BepIlMHa,
oOpa3syrolasi ¥ 0Ch; IJIOIIab OOKOBOIM U TIOJTHOMN MOBEPXHOCTH. Y CEeUEHHBIM
KOHYC: 0Opa3yroliie 1 BbICOTa; OCHOBaHUS U OOKOBasi TIOBEPXHOCTb.

Cdepa u map: 1eHTp, paguyc, AUaMeTp; TIoLaZb TIOBEPXHOCTU CQephl.
B3aumMHoe pacriosioxkeHre cdepbl U TJIOCKOCTH; KacaTesbHasi TJIOCKOCTh K
cdepe; muiowaAb cepsl.

M306paxkeHre Ten BpallleHUs] Ha TUIOCKOCTU. Pa3BépTka LWIMHApa U
KOHYCa.

KomOuHaliy Tes BpallleHWsT W MHOTOTPDAaHHUKOB. MHOTOTPaHHUK,
OTMUCaHHBIA OKO0JIO cdepbl; cdepa, BNMCaHHAasi B MHOTOTPAaHHUK, WU Teso
BpalleHusl.

[TousiTie 06 o6béMe. OcHOBHBIE CBOWMCTBa 00BEMOB Ten. Teopema 00
00bEéMe TIPSIMOYTO/ILHOTO Tapajuiefieniriefia U cieAcTBuss U3 Heé. OO0bEM
LWIMHApPa, KoHyca. OOBEM I11apa U I/10I1ab Cephl.

[TomobHbie Tesa B TipocTpaHcTBe. COOTHOIIEHUS MEXIy TUIOMIAsaMU
roBepxHoCTel, 00bEMaMU MOA0OHBIX TeJ.

CeueHusi LUWIMHApPA (Mapasvie/ibHO W TEePHeHAUKYJISIPHO OCH), CeueHust
KOHycCa (mapassiesibHoe OCHOBAHHIO U TMPOXOJsiliee yepe3 BepLLUMHY), CEeUeHUs!
mapa.

BeKTopbl U KOOP/IMHATHI B MPOCTPAHCTBE

BekTop Ha TJIOCKOCTM UM B mpocTpaHcTBe. Ciio)KeHHMe W BbIUWTaHUE
BEKTODOB. YMHO)KEHMe BeKTopa Ha 4uc/o. Pa3jiokeHue BeKTOpa MO TPEM
HEeKOMILIaHapHbIM BeKTopam. [IpaBuno mnapasienenunega. PerneHue 3azau,
CBSI3aHHBIX C MPUMEHEHHWEeM TIpaBW/ [IeMCTBUM C BeKTopamu. [IpsmoyrosbHas
cucTemMa KoopjauHaT B TipoctpaHcTBe. KoopauHatbl BekTopa. [IpocTeiiiive
3ajlaud B KOOpAMHATax. YTol Mexay BekTopamu. CKassipHOe TpOU3BefieHUe
BeKTOPOB. BblumciieHWe yr7ioB MeXAy TpSIMBIMM W TJIOCKOCTSIMHU.
Koop/1vHaTHO-BEeKTOPHBIN MeTO/| MPH pellleHUU TeoMeTpUUecKux 3ajad.



INTAHUPYEMBIE PE3YJ/IBTATBI
JINMHHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE pe3y/nbTaThl OCBOEHWS TPOrpaMMbl y4ueOHOTO TipeiiMeTa
«MareMaTrKa» XapaKTepU3yHTCS:

I'paxjaHCKOe BOCTIMTaHUe:

cchOpMUPOBAHHOCTBIO  T'PAKJAHCKOW TMO3UIIMM  OOyuaroiierocss Kak
aKTUBHOTO U OTBETCTBEHHOTO UjieHa POCCHUHCKOTO 00IIecTBa, Mpe/CTaB/IeHueM
O MaTeMaTMYeCKMX OCHOBaX (PYHKL[MOHUPOBAaHUS PAa3/MYHbIX CTPYKTYD,
SIBJIEHWM, TIPOLlelyp Tpa)kKJaHCKOro obiecTBa (BBIOOPBI, OMpPOCHI YW TIP.),
yMeHHeM B3auMO/IelCTBOBATh C COLIMA/IbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
ux GYHKI[USIMUA U Ha3HAUeHUEM.

ITlaTpuoTHUeCcKoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO ~ POCCHWMCKOW — TPaK[JAHCKOW  HJIEHTHUHOCTH,
YBa)KeHUSI K TMPOIIIOMY U HaCTOSI[EMY POCCHUMCKON MaTeMaTHKH, LIeHHOCTHBIM
OTHOLIIEHWEM K JOCTW)KEHUSIM POCCHUMCKMX MaTeMaTUKOB M POCCHUHCKOU
MaTeMaTU4eCKOM IIKO/bl, K WCIIOJb30BAHUI0 3TUX [JOCTM)KEHUU B JPYTUX
HayKax, TEXHOJIOTHSX, Cpepax SKOHOMUKU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMS:

OCO3HaHWEM Yy XOBHBIX LIeHHOCTeu POCCHUICKOTO0 Hapo/a;
chOpMUPOBAHHOCTBI0 HPABCTBEHHOTO CO3HAHWS, STUYECKOTO TOBe/leHus,
CBA3aHHOTO C TIPaKTUYeCKWUM T[pUMEHEHWeM [OCTW)KeHWW HayKu W
JlesiTeTbHOCTbI0  YUEHOT0; OCO3HAaHWEM JIMUHOTO BKJaZa B IIOCTPOEHUe
ycToiumMBOro Oyayiiero.

JcTeTYeCcKoe BOCIIUTAHME:

3CTETUYECKUM OTHOILIEHWEeM K MHUDY, BK/ItOUasi 3CTETUKY MaTeMaThUueCKUX

3aKOHOMEPHOCTEH, 00BLEKTOB, 3a/iay, pelleHuH, pacCyKJeHUl;
BOCIIPUMMUYMUBOCTBI0 K MaTeMaTUueCKMM aclieKTaM pa3/IduHbIX BU/IOB
HCKYCCTBa.

dusnuecKoe BOCIIUTAHHUe:

Cc(hOpPMUPOBaHHOCTBI) YMeEHUsI TPHUMEHSITb MaTeMaTHUyecKhe 3HaHUS B
MHTepecax 340poBoro u 0Oe3ormacHoro oOpa3a JKW3HM, OTBETCTBEHHOTO
OTHOILIEHUSI K CBOEMY 3/I0pPOBbIO (3/0pOBOe TIMTaHWe, cOamaHCUPOBAHHBIN
peXXUM 3aHSAATUU U OT/IbIXa, peryysipHasi (pusnueckasi akTUBHOCTD); (GDU3UUYECKOT0
COBEpIIEeHCTBOBaHUS, TIpU 3QHATUSAX CIIOPTHMBHO-03/J0POBUTE/IbHOM
esITeTbHOCTBIO.

TpyaoBoe BocriMTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HAaHUEM L[€HHOCTH TPY/10/1t00Hs; THTEpecoM K
pa3uuHbiM cdepaM TpodeccHoHaTbHON  [1esSTeNbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW W e€ TIPUIO)KEHUSIMH, YMEeHWeM COBepIllaTh O0CO3HAaHHBIN BBHIOOD
Oyayiedi mpodeccid W peanyd30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE TI/IaHbI;
TOTOBHOCTBIO UM CIIOCOOHOCTBIO K MaTeMaTUueCKoMy 00pa3oBaHHI0 U
camMo00pa30BaHUI0 Ha MPOTSHKEHWU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
Y4acCTHIO B pellleHUH NPAaKTUYeCKUX 3a/lau MaTeMaTUyeCKOW HarpaB/IeHHOCTH.

JKO0J/IOTHYeCcKoe BOCITUTaHHe:

c(hOpMHPOBAaHHOCTbIO 3KOJIOTMUYECKON KY/bTypbl, IOHUMaHHUEM BIWUSHUS
COLIMA/IbHO-95KOHOMUYECKUX  TPOLIECCOB HA COCTOSIHME TIPUPOJHOW U
COLIMA/ILHOM Cpefibl, OCO3HAaHMEM TI/I00a/lbHOTO XapakTepa 3JKOJIOIHMYeCcKHX
rpobjieM; opueHTaIjell Ha TIPUMeHeHHe MaTeMaTUUeCKUX 3HAaHWUM IS



pellieHys 3a7ay B 006/1aCTH OKpY)Karollel cpe/ibl, TUIAHUPOBAHHs TIOCTYIIKOB U
OLIeHKU X BO3MOJKHBIX MOC/eACTBUM [/ OKPY’KaloIlleid Cpeibl.

IleHHOCTH HAYYHOr0 MO3HAHUA:

c(hOpMHPOBaHHOCTBHIO MHPOBO33peHUS, COOTBETCTBYIOLLIETO
COBPeMEHHOMY YPOBHIO pa3BUTUsI HayKu M 00IIleCTBEHHOW IPaKTUKH,
MOHMMaHVeM MaTeMaTUueCKOW HayKU Kak c(epbl Ues0BeuecKou J1esaTe/lbHOCTH,
5TaroB €€ pa3BUTHUS U 3HAUMMOCTH [/ Pa3BUTUSI LIUBU/IM3AL[MY; OBJIafleHueM
SI3bIKOM MaTeMaTHMKU M MaTeMaTM4yeCcKOW KYJIbTYpPOUM KaK CpeZiCTBOM IO3HaHUS
MHpa; TOTOBHOCTBIO OCYIIECTB/SATh TMPOEKTHYID U HCCAe[0BaTe/bCKYHO
JleATeJIbHOCTh UHAWBU/IYalbHO Y B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDbI

MeTtanpegmMeTHbIe pe3y/IbTaThbl OCBOEHHS TIPOTPAMMbI yueOHOTO TIpeMeTa
«MareMaTHKa» XapaKTepU3yroTCs OBJIa/IEHUEM yYHUBepCaTbHbIMHU
no3Haeame/sbHbIMU  OeliCmeUsIMU, YHUBEPCAAbHbIMU  KOMMYHUKAMUBHbIMU
delicmeusiMu, YHUBEPCA/bHbIMU pe2yASiMUBHbIMU 0eliCmausiMU.

1) YHueepcanbHble no3HaeamesbHble Oelicmeus, obecneuusarom
¢opmupogaHue 6a308bix KOZHUMUBHbIX Npoyecco8 obyuaroujuxcs (oceoeHue
Memooo8 NO3HAHUSL  OKpyXCalowe20 Mupd; nNpuMeHeHue /02U4ecKux,
uccnedosamebCKux onepayutl, ymeHuli pabomams ¢ uHgopmayuetl).

Ba3oBbie lorHyecKue JeiCTBHs:

* BBISIBJISITH u XapaKTepru30BaTh CyllleCTBEHHbIe TIpU3HAKU
MaTeMaTUueCKUX O0ObeKTOB, TIOHATHH, OTHOIIIEHUN MeXXAY TOHSATHSIMU;
(dbopMynMpoBaTh omnpe/ie/ieHUst TIOHSITUW; yCTaHaB/IUBAThb

CyLLleCTBeHHbIN MPU3HAK K/accrrKalii, OCHOBAHHS [i/is 000011eHus
Y CPaBHEHUS, KpUTEPUU POBOAUMOrO aHa/In3a;

 BOCTIDUHUMAaTh, (OPMY/IMpOBaTb U  TpeoOpa3oBbIBaTh  CYy’KIEHUS:
yTBepJuTe/ibHble U OTpULiaTe/bHble, eJUHUUHbIE, UYaCTHble U 00ILue;
yCJIOBHBIE;

e BBISIB/ISAITH ~ MaTeMaTUUeCcKhe  3aKOHOMEpDHOCTH,  B3auMOCBSI3U U
npoTuBopeunsi B (pakTax, AaHHbIX, HAOMIOAEHUSX W YTBEP)KIEHUSX;
npejjiaraTb ~ KpUTEPUU [0 BBISBIEHUS  3aKOHOMEPHOCTeHM U
IIPOTUBOPEYNY;

e [le/laTh BBIBO/ILI C WCIIO/Ib30BAHWEM 3aKOHOB JIOTHKH, [IE[IyKTUBHBIX U
VH/YKTHUBHBIX YMO3aK/IHUYeHNU, yMO3aK/II0UeHUH 110 aHaI0TUu;

¢ IDOBOIUTH ~ CAMOCTOATENIBHO  JlOKa3aTenbCTBA  MaTeMaTUYeCcKuX
yTBepXKZeHud  (mpsMble W OT  MPOTUBHOIO),  BbICTpPavWBaTh
apryMeHTalul0,  INpPUBOJUTb  TIPUMepPbl U KOHTPIIPUMEpBI;
000CHOBBIBaTh COOCTBEHHbIE CYKAEeHUsl U BbIBO/IbI;

« BBIOMpATh Crocob pelieHysi yuyeOHOM 3ajjaud (CpaBHMBATh HECKOJBbKO
BapUaHTOB pellieHusi, BbIOMpaTh Haubosiee MOAXOJAIMNA C YUETOM
CaMOCTOSITE/TBHO BbI/IE/IEHHBIX KPUTEPHEB).

Ba3zoBrble ucciefoBare/ibCKHe JeUCTBUSA:

« MICTI0/Tb30BaTh BOIPOCHI KaK UCC/e10BaTebCKUI NHCTPYMEHT [M03HaHUS;
¢dopMyMpoBaTh BOMPOCH], (GHMKCHPYIOLIUe MPOTUBOpeune, rpobiemy,
yCTaHaB/IMBaTb HCKOMOe M JlaHHOe, (OPMHpOBaTh THUIIOTE3Y,
apryMeHTHUPOBAaTh CBOKO MO3ULMIO, MHEHUE;

« TIPOBO/IUTH CaMOCTOSITeJIbHO CTIAHUPOBaHHBIN 5KCIIePUMEHT,
UCC/leloBaHUe TI0 YCTAaHOB/IEHUIO 0COOeHHOCTel MaTeMaThUyecKoro



00beKTa, $SIB/IeHUs, TIPOL[eCCa, BBISIBJIEHUIO 3aBUCHUMOCTEN MeXIy
00BeKTamH, sIBJIEHUSIMH, TIPOLIeCCaMU;

e CAMOCTOSITE/ILHO  (hopMynMpoBaTh  0000ileHUss ¥ BBIBOJLI  TIO
pe3y/bTaTaM TIPOBEIEHHOTO HAOMIO/IeHUs], WCCIeJOBaHUsl, OIleHUBaTh
JIOCTOBEPHOCTh MOTYUeHHbIX pe3y/bTaToB, BbIBOZJOB U 000011eHMi;

« IPOTHO3WPOBATh BO3MOJKHOE pa3BUTHe TIPOI[eCCa, a TaKXKe BBbIJBUTATh
TIPE/ITI0JIO’KEHHS O er0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora c uadopmanmeii:

e BLISB/ISATH AeUIUTHI WHMOPMAIUH, AAHHBIX, HEOOXOAUMBIX [I7Isi OTBETa
Ha BOTIPOC U /IJIs pellieHus 3a7iauu;

e BbIOMpaTh MHGOpPMALMI0O U3  WCTOYHUMKOB  pas3/MUHbIX  THUIIOB,
aHaJIM3UPOBAaTh, CUCTEMAaTH3UPOBATh 7| VUHTEPIIPETUPOBATh
MHGbOpPMALMIO Pa3/IMUHBIX BUAOB 1 (hOPM Tpe/iCTaBIeHMUS;

« CTPYKTYPUPOBaTh MHPOPMALIWIO, TIPEZICTAB/ATh €€ B Pa3/InUHbIX (hopMaXx,
WJUTIOCTPUPOBATh rpauuecKy;

e OIIEHMBATb  HAAEKHOCTH  MHPOpPMAIMM  T0  CAMOCTOSITETHHO
cchopMy/IMPOBaHHBIM KPUTEPUSIM.

2) YHueepcanbHble KOMMYyHUKamueHble Oelicmegusi, obecneuugarom

cc[)opMLgJoeaHHocmb COYUA/IbHbIX HaBbIKO8 00YUaOWUXCS.

Oo0menue:

e BOCTIpUHUMAaTh ¥ (OPMY/MPOBaTh CYXKAEHUS B COOTBETCTBUU C
YCJIOBUSIMU U 1ie/isiMA  OOIIleHUs]; sICHO, TOYHO, TPaMOTHO BbIpaXkaTb
CBOIO TOUKY 3p€HHSI B YCTHBIX W ITUCbMEHHBIX TEKCTaX, [laBaTh
TIOSICHEHHUSI TI0 XO/ly peIlleHusl 3aZiaul, KOMMEHTHPOBATh MOTyUYeHHBIN
pe3yJ/IbTar;

«B X0Jle 00CY)XIeHMs 3aflaBaTh BOMPOCHI TI0 CYIIECTBY OO0CY»KJaeMOi
TeMbI, IPO0JIEMBI, PeIllaeMOM 3a/jau, BbICKA3bIBaTh HIeH, HalleJIeHHbIe
Ha TIOMCK peIeHUs; COTOCTAaB/STb CBOM CYXKIEHUSI C CYXKXAEeHUsIMU
IPYTUX YYaCTHUKOB Juajiora, OOHapy)KWBaTh pa3/nude U CXOACTBO
MO3ULIMM; B KOppeKTHOM (opMe (hopMynMpoBaTh pa3HOT/IACHs, CBOMU
BO3Pa’KeHHS;

o« TIDE/ICTAB/ISATh ~ pe3y/ibTaThl  pellleHus]  3afaud,  JKCTepUMeHTa,
WCC/IeJOBaHUs, TIPOEKTa; CaMOCTOSITe/IbHO  BbIOMpaTh  (opmar
BBICTYIJIEHUST C YY6TOM 3aJad T[Ipe3eHTal[ud W 0COOeHHOCTei
ayZUTOPUH.

CoTpyaHuyecTBoO:

e TIOHWMAaTh W  WCTOJb30BaTh  TPeMMYyIeCTBA  KOMaHAHOW |
WHAWBU/Iya/JIbHOM pabOThI TIPU pellleHny yueOHbIX 3a/iau; TIPUHAMATh
1[eJib  COBMECTHOW  [IesiTeJIbHOCTH,  IUJIAHUPOBAaTh  OpPTraHM3aLUI0
COBMECTHOM paboThl, pacmpefienisiTb BUAbI PabOT, [OroBapuBaThCs,
oOCy>kaaTh TipollecC W pe3ynbTraT paboThl; 0000IaTh MHEHHs
HEeCKOJIBKUX JTFO/IeH;

e yUAaCTBOBaTh B TPYyMNoBbiX (opmax paboThl (0OCyXaeHUs, 0o0OMeH
MHEHWM, «MO3rOBbleé INTYPMbl» W WHBIE); BBIMIOJIHATHL CBOIO YacCTh
paboTbl ¥ KOOPAWHHWPOBATH CBOM [MEWCTBUSA C APYTMMH UieHaMH
KOMaH/Ibl; OLleHWBaTh KaueCTBO CBOEro BK/aZia B OOIIMM MPOAYKT IO
KpUTepHsM, chopMy/IMPOBAaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBUSI.

3)  YHueepcanbHble  pez2yasmueHble  Oelicmeusi,  obecneuusarom

¢opmuposaHue cMbIC08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 AUYHOCMU.

CamoopraHu3anus:



e COCTaBJISITh T/IaH, a/IFOPUTM pellleHus 3a/jJaul, BbIOUpaTh Criocob
pelleHusi C Y46TOM UMEIOIIUXCSl PeCypCOB U COOCTBEHHBIX
BO3MO>XHOCTeU, apryMeHTUPOBaTh U KOPPEKTUPOBATh BaPUAHTHI

pelLleHui C y46TOM HOBOM UH(OPMAaLUH.

CaMOKOHTPO/Ib:

*B/I/IeTh HaBbIKaMU _ MO3HABAaTe/JIbHOW pedieKCu Kak  OCO3HaHUs
COBepLIaeMbIX  JEeMCTBUM U  MBICJIUTEJBHBIX — IIPOLIECCOB,  UX
pe3y/bTaToB; B/afleTb CrocobamMu CaMOIIPOBEPKH, CaMOKOHTPOJIS
npoLiecca U pe3yJbTaTa pelleHUs: MaTeMaTUyeCcKor 3a/jauu;

e IIpE/IBUJIETh TPYJHOCTH, KOTOpble MOTIYT BO3HUKHYThb IIDU peLleHUH
33/layM, BHOCUTb KODPDEKTHMBBI B [eSTeJbHOCTb Ha OCHOBE HOBBIX
00OCTOSITENIBCTB,  JIAHHBIX,  HaWJeHHBIX  OIIMOOK,  BBISBJEHHBIX
TPYZHOCTeW;

e OLIEHMBAaTh COOTBETCTBHE pe3y/jbTaTa LeIM W YCAOBUSAM, OOBSICHSTH
NIPUUMHBI JOCTYDKEHUS] WIH HeJOCTV KeHUs] pe3y/bTaToB JesTe/IbHOCTH,
HaXO[IUTh OIIUOKY, ZIaBaTh OLIEHKY MPHUOOPETEHHOMY OTIBbITY .

ITPE/IMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh MOHSATUSMU: TOUKA, TIPsiMasi, TIIOCKOCTb.

[IprMeHSITh aKCOMbI CTEPEOMETPUM U CJe[CTBUS U3 HUX TPU pelleHUun
reoMeTprUYecKrx 3ajau.

OnepupoBaTh TMOHATHSMU: TAPA/IENIbHOCTG U MepIeHJUKY/ISIPHOCTD
MPSMBIX U MIJIOCKOCTEM.

KnaccuduiypoBatk B3avMHOe PacroyioyKeHWe TIPSIMBbIX U TIJIOCKOCTeN B
MPOCTPaHCTBE.

OnepupoBaTh MOHATUSIMU: ABYTPaHHBIM YTroJ, TPaHU ABYTPaHHOrO YTIJIa,
pebpo ABYrpaHHOTO yTJ/a; MMHEeWHbIN yroJl ABYTPaHHOTO yTJja; rpajycHas mMepa
JIBYT'PAHHOTO yTJa.

OnepupoBaTh MOHATHUSMU: MHOTOTDAaHHHMK, BBIMYK/bIM W HEBBIMTYK/bIA
MHOTOTPaHHUK, 3/IeMEeHTbl MHOTOTPDaHHKMKA, MPaBU/IbHbIM MHOTOTPDaHHUK.

Pacrnio3HaBaTh OCHOBHbIe BH/Ibl MHOTOIDAHHUKOB (MHMpaMu/ia; MpU3Ma,
MIPSIMOYTOJTbHBIN TIapasuienenure], Ky0).

KnaccuduipoBaTh ~ MHOTOTDAaHHMKM,  BbIOMpasi ~ OCHOBaHUSI — AJis
KJ/1accU(pUKaLu &LIHYK]IBIE Y HEeBBbINYK/ble MHOTOTPDAaHHUKH; MpPaBUJIbHBIE
MHOTOTDaHHUKM; TIPSIMble Y HAKJIOHHBIE MIPYU3MBbI, Tlapasliesienumnesbl).

OnepupoBatb TOHSATUSIMU: ceKyl1ast TJIOCKOCTb, ceueHue
MHOTOI'DaHHHKOB.

OOBSCHSTH TIPUHLIMITBI TIOCTPOEHUS CEUeHUM, UCIT0/Ib3YsI METO/] CJIeJJOB.

CTpouTh CeueHUs] MHOTOTPDAaHHUKOB METOJOM CJIefIOB, BBITIOJ/IHITh
(BBIHOCHBIE) TUIOCKHE UepTeXXH W3 PHCYHKOB TTPOCTBIX OOBEMHBIX (PUTYp: BUJ
CBepXxy, COOKy, CHHU3Y.

PertiaTh 3a/laud Ha HaxXO)KJieHHe TeOMeTPHUeCKHUX BeJIMUMH I0 oOpasijam
WM aAropuTMam, TIpUMeHsisi U3BeCTHble aHA/IUTUYeCKHe MEeTO/IbI TIPU pellleHUU
CTaHJApPTHBIX MaTeMaTUYeCKHWX 3aJay Ha BbIUMCIEHWE PACCTOSSHUM MEeXIY
IBYMsI TOYKaMH, OT TOUKMU [0 TIPSIMOM, OT TOYKM [0 IJIOCKOCTH, MEXAY
CKPeI[MBAILAMUCS TIPSIMBIMHU.
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PemiaTh 3a/jauv Ha HaXOXKJeHUe reoMeTpUUYeCKUX BeTMUMH 10 obpasijam
WM aAropuTMam, TIpUMeHsisi U3BeCTHbIe aHA/IMTUYECKHEe METO/IbI TIPU pPellleHUU
CTaHJAPTHBIX MaTeMaTUUeCKUX 3a/lad Ha BBbIUMC/IEHWE VYIJIOB MEeXAY
CKpeI[MBAOI[AMUCS TIPSMBIMU, MEXAY TPSIMOM UM TIJIOCKOCTBIO, MeXIy
TJIOCKOCTSIMM, ABYTPaHHBIX YTJIOB.

Bbruncnste 00bEMBI Y TUIOIMIAAM  TOBEPXHOCTEM MHOTOIDAaHHHKOB
(mpu3Ma, nMpamMuzia) C TIpUMeHeHWeM (OpMyJ/; BBIUKC/ISATh COOTHOILIEHUS
MEXTy TUIOaZIIMU TIOBEPXHOCTel, 06 bEMaMH TI0J0OHBIX MHOT'OTPAaHHUKOB.

OnepupoBaTh MOHATUSMHU: CUMMETpPUsS B TMPOCTPAHCTBE; LIEHTP, OCb U
TJIOCKOCTb CUMMETPUH; LIEHTP, OCb U MJIOCKOCTb CUMMETPHUU (DUTYPBHI.

3Bnekatb, mpeobpa3oBbIBaTb W WHTEPIPETUPOBAaThH HWH(POPMAIUIO O
MPOCTPaHCTBEHHbIX reOMeTPUUeCKUX (PUrypax, mpe/iCTaB/IeHHYI0 Ha yepTeKax
Y PUCYHKaXx.

[TpumeHsiTb TeoMeTpuueckre (aKThl JJisi pelleHusi CTepeoMeTpPUUeCcKUxX
33/lay, TIpeAroJarailux HeCKOIbKO I11aroB pelleHusi, eCcau YCIOBUS
ripuMeHeHus1 3a/laHbl B SIBHOU (hopMme.

[TpumeHsITb MpOCTeMIIMe TIpOrpaMMHble Cpe/CTBA UM 3JIeKTPOHHO-
KOMMYHHKALIMOHHbIE CUCTEMBI MPY pPellleHUH CTepeoMeTpUUeCcKUX 3a/au.

[TpyBOAUTL TIpUMeEpPbI MaTeMaTUUeCKUX 3aKOHOMEPHOCTeW B TpUpPOJe U
JKW3HH, pacIio3HaBaTh MPOSIB/IeHNEe 3aKOHOB FeOMEeTPUU B UCKYCCTBe.

[IprMeHSITh TO/TyUeHHbIe 3HAaHUSI Ha TIPaKTUKe: aHA/IM3UPOBaTh peasbHbIe
CUTyallUd U TIPUMEHSTb U3yueHHble TIOHSTUSI B TpOLiecce MOWCKa pelleHus
MaTeMaTHuecku c(opMyiMpoBaHHON TMpo6sieMbl, MOJEIUPOBATh peasbHbIe
CUTyallUd Ha S3blKe TeOMeTpUM, HCCIelloBaTb IIOCTPOEHHblE MOJENU C
WCTI0/Tb30BaHHEM TeOMeTPUUYEeCKHUX TOHSATHM U TeopeM, ariapaTa aareOphi;
pellaTh NpaKTAYeCKue 3aJjauM, CBsi3aHHble C HaxOXK/eHUeM reoMeTpHUUYeCKUX
BeJINYMH.

11 K/TACC

OrnepupoBaTh MOHATUAMU: LWIMHIPUYECKass TIOBEPXHOCTb, o0pasyoliue
LUIUHAPUYECKONW  TOBEPXHOCTH; LWIMHADP; KOHWYeCKass TI0BEPXHOCTb,
oOpa3ytolijie KOHMUeCKOoM TTOBepXHOCTH, KOHYC; cepryecKasi TOBepPXHOCTb.

Pacnio3HaBath Tena BpaiteHus1 ({UIMHAP, KOHYC, cdepa U 11ap).

OOBSICHATD CTIOCOOBI TIOSTYUeHUS TeJT BPall[eHHS.

KnaccuguimpoBaThk B3aMHOe pacrosioykeHue cepbl U TIII0CKOCTH.

OneprpoBaTh TOHATHSMU: I1APOBOM CErMeHT, OCHOBAaHWE CerMeHTa,
BBICOTA CEerMeHTa; IIapOBOM C/IOM, OCHOBaHWEe ILIAPOBOTO CJIOsl, BBICOTA
II1apPOBOTO CJIOST; LIaPOBOM CEKTOP.

BbruncnsaTh 00bEMBI W TUIOL[AZM  TIOBEPXHOCTeW Tejl  BpallleHuUs,
reoMeTpUUeCKHX TeJsl C puMeHeHreM (hopmyii.

OnepupoBaTh TIOHATUSIMHA: MHOTOTPAHHUK, BIMCaHHBIM B cdepy U
OMUCaHHbIE OKOMo cdephl; cdepa, BIMUCAHHAs B MHOTOTPAHHUK WA TejO
BpallleHusl.

BbIUMC/IATL ~ COOTHOILLIEHHS MeXKJy IUIONIQ/IAMU  TIOBEpXHOCTed U
00bEMaMHM TTOIOOHBIX TeJ.

M3006paxkatb m3yuaeMble (UTYPbl OT PYKH U C MPUMEHEHHEM ITPOCTBIX
YepTEXHBIX UHCTPYMEHTOB.

BbITO/THATL  (BBIHOCHBIE) TIZIOCKME UYepTeXXH W3 PUCYHKOB ITPOCTBIX
00BEMHBIX (PUTYD: BU, CBepXY, COOKY, CHU3Yy; CTPOMThL CeUeHUs TeJl BpalljeHusl.
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3BnekaTb, HMHTEPIIPETUPOBAaTh M MpeoOpa3oBbIBaTh HMH(MOPMAI[UIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, MpeCTaBAeHHYI0 Ha YepTerkax
Y PUCYHKaX.

OrnepupoBaTh MOHATHEM BEKTOP B ITPOCTPAHCTBE.

BLINOHATE [I€MCTBUS C/IOKEHHSI BEKTOPOB, BBIUMTAHHMS BEKTOPOB U
YMHOXXEHHSI BEKTOpa Ha UHC/I0, OOBSCHATh, KAaKMMU CBOHCTBAMU OHH
o0/1aaroT.

ITpyMeHSTH MTPABU/IO TIapaslie/ienunea.

OnepupoBaTh TOHATUSIMH: JE€KapTOBbI KOOPAWHAThl B IIPOCTPAHCTRBE,
BEKTOp, MO/ly/Ib BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOpa, YIOJ
MEXy BEKTOpaMH, CKa/spHOe IPOM3Be/ieHHe BEKTOPOB, KOJ/UIMHEApHble WU
KOMII/TaHapHbIE BEKTOPBI.

HaxoauTh CyMMy BEKTOPOB W TIPOM3BE/€eHHEe BEKTOpAa Ha UHCJ/IO, YroJj
MEXy BEKTOpaMH, CKa/IIpHOe MPOU3Be/leHre, PacK/IaZiblBaTh BEKTOP MO JABYM
HEKOJI/TMHeapHbIM BEKTOpaM.

3aziaBaTh IVIOCKOCTh YPABHEHHEM B [IeKapTOBOM CUCTeMe KOOpP/JHHaT.

ITpriMeHATbL reoMeTpuuecKre (GakThl [/ pelleHus CTepPeoMeTPHUYeCKUX
3aziau, IIPeANOo/aralliX HeCKOJbKO IIIaroB peIIeHUs], eC/Id YC/IOBUS
MIpYMeHEeHHs 3a/laHbl B IBHOI dopMe.

PelliaTh MMPOCTEHIIIHE TeOMETPHUUECKUE 3aJaul Ha ITPUMEeHeHHe BeKTOPHO-
KOOPJMHATHOI'0 MEeTO/ia.

Pemiath 3azauyd Ha J[OKa3aTeIbCTBO MaTeMaTUUYECKHMX OTHOIIEHUH U
HaXOXKJeHWe TeoMeTPUUEeCKUX BEeJMYMH 110 o0pasijaM WM aJrOpuTMawm,
IIPUMEHSIST U3BECTHBIE METO/bI IPHU PEIIeHHH CTaHJAPTHBIX MaTeMaTHUeCKHX
3a/au.

[IpyMeHAThL TPOCTeHIle TMpPOrpaMMHBbIe CPeACTBA M 3J€KTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEeMBI IIPY PEIlIeHUH CTepeOMeTPUUYeCKHX 3ajau.

ITpyBOAWTE TIPUMEpPbI MaTeMaTUUeCKUX 3aKOHOMEPHOCTeH B IPUPOJe U
JKU3HH, PacIiO3HABaTh MPOsIB/IEHHEe 3aKOHOB TeOMETPHU B UCKYCCTBE.

ITpyMeHAThb I0/yUYeHHbIe 3HAaHUS Ha MPAKTHKe: aHaW3UpPOBaTh peasbHbIe
CUTyallud W TPUMEHSITh W3yueHHbIE IMOHATHS B IIPOLIECCe IIOMCKA PpeIleHus
MaTeMaTUUeCKd C(OpMy/IHPOBaHHON IIPOO/IeMbl, MOJEIMPOBATL peasbHbIe
CUTyallud Ha $3bIKe TI'€OMETPHM, MCC/Ie[[0BaTh IIOCTPOEHHbIE MOJENU C
HCI0/Ib30BaHUEM TeOMeTPUUYECKMX IIOHSATHUM U TeopeM, arapara aareophl;
pelllaTh MpaKTHUeCKHe 3a/jaud, CBs3aHHbIE C HAaXOXXIEHHEM TeOMeTPHUeCKUX
BeJINUMH.
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TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KonuecTBo yacoB ) JIEKTPOHHBbIE
HaumeHoBaHuUe pa3/ie/ioB IIpakTnu (yudpoBbIe)
Ne n/m KouTtpoibH
U TeM NPOorpamMmbl Bcero ecKue oOpa3oBaTe/IbH
ble padoThbI
padoThI ble pecypchbl
1 BBegieHne B crepeomMeTprto 10
IIpsiMbIe U TIJIOCKOCTH B
TIPOCTPAHCTBe.
2 Poctip 12 1
[TapannenbHOCTDb MPSIMBIX U
TMIJIOCKOCTeN
3 [TeprnieHIUKYISIPHOCTD 1
TIPSIMBIX U TIJIOCKOCTeN
Yrabl Me MPSIMBbIMU U
4 AV TP 10 1
TIJIOCKOCTSIMU
5 MHororpaHHUKu 11 1
OO6BbEMBI MHOTOT'PAaHHUKOB 9 1
7 [ToBTOpEHME: CceueHus, 4 1
PacCTOSTHUSI U YTJIbI
OBILIEE KOJIMYECTBO YACOB I10 es c 0
[MPOT'PAMME
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11 KJTACC

Ko/muecTBo yacos JJIeKTPOHHbIe
Ne HaumeHoBaHuUe pa3/ie/ioB IIpakTuyu (uudposbie)
KoHTpo/ibHBI
n/n U TeM NPOrpaMmsbl Bcero eckKue oOpa3oBare/bHbIE
e paboThI
padoThI pecypchbl
IToBTOpEHUe 3 1
Metog KOOpAUHAT B
15 1
MpOCTpaHCTBe. [IBrKeHus
LIMuHApP, KOHYC U 11ap 16 1
OOBeMeI Tenn 17 1
UTorosoe noBTOpeHue 17 1
OBIIEE KOJIMYECTBO YACOB - 0

I1O0 ITPOI'PAMME
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IIOYPOYHOE IVIAHUPOBAHUE

10 KVIACC
KosmmuecTBO yacos J/IeKTPOHH
ble
Jara
Konrpons | IlpakTuu nudpoBbIe
Nen/m | Tema ypoka H3y4YeHH
Bcero HbIe eckue . oOpa3oBate
padoThI padoThI JIbHbIE
pecypcsl

OCHOBHBIE TTIOHATUSA
CTepeoMeTpHH: TOUKa,
nipsiMasi, TVI0CKOCTb,
rpocrpaHcTBo. [IpaBuna
n300pa’keHus Ha PUCYHKaX: 1
1300paykeHHs TIJIOCKOCTEH,
Trapasuie/IbHbIX MPSIMbBIX
(oTpe3KoB), cepeiuHbI
oTpe3Ka

[TonsaTus: nepecekarounecs
TIJIOCKOCTH,
repeceKarolyecs rnpsamas u
IIJIOCKOCThb

ITonsiTHS: Iepecekaronecs
TJIOCKOCTH,
repeceKaroIecs npsmas u
TJIOCKOCTD

3HAaKOMCTBO C
MHOT'OTPaHHUKaMH,
H300pakeHHe
MHOTOTPDaHHUKOB Ha
pPUCYHKaX, Ha
MIPOEKI[UOHHBIX UepTeXKax

HauvanbHble cBeJileHMs O
KyOe u ripamujie, ux
Pa3sBEPTKUA U MOJEJIN.
CeueHyrst MHOTOTPaHHUKOB

HauanbHble CBeIeHUS O
KyOe u ripamujie, ux
PpasBépPTKU U MOZeJIu.

CeueHust MHOI'OrpaHHHUKOB
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ITousaTHe 00
aKCUOMaTUUYeCKOM
MIOCTPOEHHUH CTePEOMETPHM:
AKCHOMBI CTEePEOMETPUH U
CJIe/ICTBUS U3 HUX

IToustre 06
aKCOMaTUYeCKOM
MOCTPOEHUH CTEPEOMETPHH:
AKCHUOMbI CTEPEOMETPUH U
C/IeJCTBUS U3 HUX

ITousaTre 06
aKCHOMaTUUYeCKOM
MIOCTPOEHUN CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUH U
C/Ie[ICTBUS U3 HUX

10

ITousaTHe 00
aKCUOMaTUUYeCKOM
MOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
C/IeZICTBUS U3 HUX

11

BsanmHoe pacrionokeHue
MPSIMBIX B IIPOCTPaHCTBeE:
repeceKarolyecs,
rapasijiejibHele U
CKpelLuBaroLyecs npsmble

12

[TapasnensHOCTD NPSMBIX U
TIJIOCKOCTeN B
MPOCTPAHCTBeE:
rapa’siiesibHble NpsiMble B
MPOCTPAHCTBE;
rapasuielbHOCTb TPEX
TMPSIMBIX

13

[TapanienbHOCTb NPSAMBIX U
TJIOCKOCTEN B
MIPOCTPaHCTBeE:
[TapannensHOCTb NPSIMO U
TMJIOCKOCTH

14

YT/IbI ¢ COHArpaBIeHHBIMUA
CTOpOHaMH

15

Yron Mexay npsiMbIMU B
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MIPOCTPaHCTBe

16

Yron Mexay npsiMbIMU B
MIPOCTPaHCTBe

17

[TapannensHOCTB
TMJIOCKOCTEM: Napasiie/bHble
IIJIOCKOCTH

18

CaoricTBa napasienbHbIX
TJIOCKOCTeM

19

[Tpocretiiive
MPOCTPAHCTBEHHBIE PUTYPhI
Ha MJIOCKOCTU: TeTpas/p,
Ky0, mapasuiesierures

20

[TocTpoeHnue ceueHu

21

[TocTpoeHue ceueHui

22

KonTpospHast paboTa mo
TeMe "[IpsiMble M TIJIOCKOCTH
B [IPOCTPAHCTBE.
[TapannenbHOCTD NPSMBIX U
MI0CKOCTen"

23

[TeprieHAVKY/ISIPHOCTD
MPSIMOW Y TUIOCKOCTH:
repreH/ MKy IspHble
NpsiMble B TIPOCTPaHCTBe

24

I[psiMble napasnesnbHble U
NepreHVKyIspHbIe K
TIJIOCKOCTH

25

[TpsiMble napasnienbHble U
TrepreH UKy IsipHbIe K
TMJI0OCKOCTH

26

IIpu3Hak
TepIieHIUKYJISPHOCTH
NIPSIMOM U TUVIOCKOCTH

27

ITpusHak
TeprieHANKY/ISIPHOCTU
TPSIMOM M TIJIOCKOCTH

28

Teopema o Tipsimoit
TreprieHUKY/ISPHOM
TJIOCKOCTH

29

Teopema o Tipsimoit
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TepIieHUKY/IIPHON
MJIOCKOCTH

30

Teopema o TipsimMoit
MepreH/IUKYJ/ISIPHOU
MIJIOCKOCTH

31

[TeprieHAUKY ISP U
HaKJIOHHbIE: PacCTOSIHUE OT
TOUKHU [I0 TIJIOCKOCTH,
paccTosiHUe OT TIPSIMOiA /10
TIJIOCKOCTH

32

[TeprieHAUKY /ISP U
HaKJIOHHbIE: PaCCTOSTHUE OT
TOUKMU [0 TIJIOCKOCTH,
paccTosiHUe OT TIPSIMOi /10
TIJIOCKOCTH

33

[TeprieHauKY ISP U
HaKJ/IOHHbIE: pacCTOSIHUE OT
TOUKHU [0 TJIOCKOCTH,
paccTosiHUe OT TIPSIMOi /10
MJI0OCKOCTH

34

[TeprieHAUKY ISP U
HaKJ/IOHHbIE: PacCTOSIHUE OT
TOUKU [0 TJIOCKOCTH,
paccTosiHUe OT TIPSIMOiA /10
TIJIOCKOCTH

35

YT/l B IPOCTPaHCTBe: yroJl
MeXXJy MpsSIMOU U
IIJIOCKOCTBIO

36

[IByrpaHHbIi1 yron,
JIUHEMHBIN Yo
JIBYyTPaHHOrO yrja

37

JIByrpaHHbIi1 yron,
JIMHEWHBIA Yol
[IByTPaHHOI'O yIJia

38

[TeprieHAUKYISIPHOCTD
TJIOCKOCTeN: MpU3HaK
NepreHUKyISIpHOCTU JBYX
TJIOCKOCTeN

39

[TepnieHAUKY/IIPHOCTD
TJIOCKOCTeN: TIPU3HaK
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MepreHAuKYISIPHOCTH JBYX
IIJIOCKOCTeH

40

[leprieHAUKYIIPHOCTD
IIJIOCKOCTeN: MPU3HAK
TepreHUKYISIPHOCTH JBYX
TIJIOCKOCTeN

41

Teopema o Tpéx
TeprieHJuKYyJisipax

42

Teopema o Tpéx
TreprieHuKYJ/sipax

43

Teopema o Tpéx
neprieHNKYyJ/sipax

44

KoHTpospHast paboTa mo
TeMaM
"[leprieHAUKYISIPHOCTD
TMPSIMBIX U TIJIOCKOCTeN" 1
"Y1l MeXAy NpAMBIMU U
IJIOCKOCTAMU"

45

ITousaTue MHOI'OrpaHHHKa,
OCHOBHBI€ 3/71IEMEHTbBI
MHOI'OI'DaHHHKA, BBIITYKJ/IbIE
W HEBBIITYKJ/IbIE
MHOI'OI'DaHHHKH; pa3BépTKa
MHOI'OIrpaHHHKa

46

[Tpu3Ma: n-yrosbHast
Mpy3Ma; FPaHU ¥ OCHOBAHUS
MIPU3MBI; IpsiMasi U
HaKJ/IOHHAs! IPU3MBI;
OOKOBast U MoJIHAs
MMOBEPXHOCTD TIPHU3MBI

47

[Mapannenenure,
TIPSIMOYTO/TbHBIN
rapasuiesieriure] U ero
CBOMCTBA

48

ITupamupa: n-yrosibHas
nupamuzia, TpaHu u
OCHOBaHUe NMUpaMu/bl;
OoKOBast 1 TIOJTHast
[IOBePXHOCTb NTMpaMU/ibl;
TpaBUJibHas U yCeuBfHHas
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nvpamuzia

49

[IpaBuibHBIE
MHOTOTPaHHUKU: TIOHSITHE
MPaBU/ILHOTO
MHOTOTPaHHHKA;
TpaBW/IbHAsK IPU3Ma U
MpaBWIbHast TUPaMU/IA;
TpaBU/IbHAasl TPEYTOJIbHAs
MUpaMuU/ia ¥ MPaBU/IbHBIN
TeTpasp; Kyo

50

[Ipencrasienue o
TIPaBUJIBHBIX
MHOT'OI'paHHUKaX: OKTas/p,
[I0ZleKasp U UKOocaszp.

51

Cummetpusd B
MIPOCTPAHCTBe: CHMMeTPUS
OTHOCHUTEJILHO TOYKH,
MPSIMOM, TIJIOCKOCTH.
OJ1IeMeHTbl CUMMeTPUU B
nvpamMuzax,
napasuiesienure/ax,
MpaBWIbHBIX
MHOI'OIPaHHUKAaX

52

BrruniciieHne 3/1eMeHTOB
MHOT'OTPAaHHUKOB: pEOpa,
JlMaroHasu, yrJjbl

53

[Tnormaas 60KOBOH
MOBEPXHOCTH U TOJIHOU
TOBEPXHOCTY NPSMOM
TMIPU3MBI, TIJIOIIA/b
OCHOBAaHHH, Teopema 0
O0KOBO} TOBEPXHOCTU
MIPSIMOU TIPU3MBI

54

[Tnomaas 6okoBoM
MOBEPXHOCTH U
TIOBEPXHOCTH MPaBUILHON
MUpaMU/Ibl, TEOPeMa O
TIoiaiu O0KOBOM
TOBEPXHOCTH yCeuéHHOU
MTUPaMU/IbI
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55

KoHTpospHast paboTa mo
TeMe "MHoOrorpaHHuKu"

—

56

IMousaTHe 00 00BEME

57

OO6BEM TMPaMUZBI

58

OO6BEM MPaMU/IBI

59

OO6BEM TMPaMU/IBI

60

OOBEM MUPAMU/IBI

61

OO6BEM TIPU3MBI

62

O6BéM npu3MbI

63

OOBEM TTPU3MBI

el L e R R

64

KoHTponbHas paboTa o
Teme "OOBEMBI
MHOI'OPaHHUKOB"

65

[ToBTOpEHMe, 06001IIeHIE
CUCTeMaTH3aLUs 3HaHUM.
[TocTpoeHue ceueHui B
MHOTOTpaHHUKe

66

[ToBTOpEHMe, 06001IIEHIE
cucTeMaTU3aLys 3HaHUM.
BbruncieHre pacCTOSTHUM:
MEXIy ABYMSI TOUKaMH, OT
TOYKH 10 TIPSIMOH, OT TOUKH
10 TUTOCKOCTH, MeXIy
CKPEIVBAIOI[UMUCS
MIPSIMBIMH

67

WTorosast KOHTpOJIbHAs
pabota

68

[ToBTOpEHMe, 0600IIeHE
CHCTeMaTH3al[1sl 3HaHUM.
BrruniciieHue yrioB: Mexay
CKPeIVBAILAMUCS
MIPSIMBIMU, MEXXY TIPSIMON 1
TIJIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXY
TJIOCKOCTSIMHU

OBIIEE KO/IMYECTBO YACOB
I1O ITPOI'PAMME

68

5

KasienpapHo-TemaTrnyeckoe nyianupoBanue 11ksiacc
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No Tema ypoka Jara
Kosinue | npoBepenus
Ne n/n
Tun ypoka CTBO
n/m | paspg
4acoB
) Ilnan dakT
IToBTOpEHHUe. 3
1 1 IToBTOpeHne. AKCUOMBI Komb6unupoBanHubeiii | 1
CTepeOMeTpPUU U UX CJIefICTBUSL. YPOK
[TapanienbHOCTE NPSMBIX U
riockoctei. IleprieHNKYISIPHOCTD
MIPSIMBIX U MJIOCKOCTEM.
MHororpaHHUKu. BeKTOphbI B
NIPOCTPaHCTBe.
2 2 Pelienvie 3a1au Ha OBTOpeHYe. KombunupoBanHbii | 1
[ToaroToBKa K KOHTPOJILHOM paboTe YPOK
3 3 KonTponbHast paboTa(BxozmHast) Nel ¥Ypok koHTpons 3YH | 1
y4Jaluxcsi
I'naBa 5. Metop KoopguHaT B 15
npocTpaHcTBe. [IBIOKeHUsA
2 §1.KoopuHATBI TOYKH U 4
KOOpJAUHAThI BeKTopa
4 1 Pabora Haz omMOKaMHu. YPOK 13ydeHus 1
[IpssmoyronbHas cucTemMa KOOpAWHAT | HOBOTO Marepuasa
B [IPOCTPaHCTBe
5 2 KoopauHate! BeKTOpa. KoMOMHMpOBaHHBIH 1
CBsi3b MeXX/ly KOOpJWHaTaMHt YPOK
BEKTOPOB Y KOOpJIMHAaTaMU TOYEK
6 3 [Tpocreiiilive 3aaur B KOOpAUHATAX KombunupoBanubeii | 1
YPOK
7 4 YpaBHeHue chephl KombuanpoBanHbii | 1
YPOK
§2. CkansipHoe nipou3Be/ieHNe 6

BeKTOPOB
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8 Yros Mexay BeKTopamu Ypok usyueHus 1
HOBOI'0 Marepuasa
9 CkasspHoe 1pousBe/ieHre BeKTOPOB Ypok usyuenus 1
HOBOI'0 Marepuasa
10 Boruriciienue yriioB Mexxy NpsiMbIMUA | YPOK U3yUYeHUsI 1
Y TUIOCKOCTSIMU HOBOI'0 Marepuasa
11 Brruricsienue yryioB Mexxy NpsIMbBIMUA | YPOK 3aKperJieHusI 1
Y TUIOCKOCTSIMU 3HaHUU
12 YpaBHeHMe TI0CKOCTU Ypok u3yueHus 1
HOBOI'O MaTrepuasa
13 YpaBHeHue I7I0CKOCTH YPpok 3akperieHus 1
3HaHUU
§3. /IBroKkeHue 5
14 LenTpanbHas, oceBas ¥ 3epKajbHas KombunupoBanueni | 1
CUMMeTpUU YPOK
15 [TapannenbHbIM IEpEHOC Ypok nu3yueHus 1
HOBOI'O MaTrepuasa
16 ITpeo6Gpa3oBanus mozoOust KombunupoBanHeii | 1
YPOK
17 Pewenue 3azmau. [Togroroska K Ypok 0600111eHYs U 1
KOHTPOJIbHOM pabore CUCTeMaTu3aLuu
3HaHUU
18 KonrposbHast pabota Ne 2 1o Teme Ypok kontposias 3YH | 1
«MeToj KOOpAMHAT B y4aumxcst
NpocTpaHcTBe. [IBH)KeHus»
I'naBa 6. ITunuHAp, KOHYC U IAp 16
§1. DummuAp 3
19 Pabora Haz owmbkamu. [ToHsiTHe KombunupoBanHbii | 1
LWIMHZpA YPOK
20 [11omazp MOBepXHOCTH LIMJIUHAPA KombunupoBanHbeii | 1
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YPOK

21 [Tnomazib NOBEPXHOCTH LUIWH/PA KombrHupoBaHHBIM
YPOK
§2. Konyc
22 ITonsiTHe KOHYyCa. KombrHupoBaHHbIM
YPOK
23 [1omaze MOBEpXHOCTH KOHYCA.
24 [1no1age MOBEPXHOCTH KOHYCA. Ypok usyuenus
HOBOI'0 Marepuasa
25 YceueHHBIN KOHYC. YpoK usyueHus
HOBOI'0 Marepuasa
§3. Cdepa
26 Cdepa u 1ap. KomOUHUpOBaHHBIH
YPOK
27 BsaumHoe pacrionoxxenue chepbl 1 KomOuHupOBaHHBIM
TMIJIOCKOCTH. YPOK
28 KacatesibHasi /I0CKOCTB K cepe. KoMOuHMpOBaHHBIH
[Tnowazab chepsl. YPOK
29 BsaumHoe pacriosnioxxenue chepbl 1 Ypok n3yueHus
TMIPSIMOM. HOBOI'0 MaTrepuasa
30 Cdepa, BricaHHas B Ypok usyuenus
LWIVHJPUYECKYI0 Y KOHUUECKYIO HOBOI'0 Marepuasa
TOBEPXHOCTb.
31 CeueHus LIMTMH/PUYECKOU KombrHupoBaHHBIM
TOBEPXHOCTH. YPOK
32 CeueHMs1 KOHUUYECKOUW MTOBEPXHOCTH YPpok 3akperieHus
V3y4YeHHOI 0
33 Pemenue 3amau. ITogroToBka K KomOHUHUpOBaHHBIH
KOHTPOJIbHOM paboTe YPOK
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34 KontponbHast pabora Ne 3 «unuHap. | Ypok 3akperiieHust 1
Konyc.Illlap» 3YH
I'naBa VII. O6bembI TeN1 17
§1. O6'beM NPSIMOYT0/ILHOTO Ypok usyueHus 2
napasiiesenumne/ja HOBOT'0 MaTepuasa
35 Pabora Haz ommbkamu. IToHsITHE KombuaMpoBaHHbIl | 1
oObeMa. YPOK
36 OO6BbeM TIPSIMOYTOTLHOTO KoMbOuHMpoBaHHBIH 1
rapa’suiesienurnesa. YPOK
§2. O6beMbI IPAMOH MPU3MBI H 3
IMIMHAPA
37 O0BbeM TIpsSIMOiA TIPU3MBI. Ypok usyueHus 1
HOBOI'0 MaTrepuasa
38 OO0beM 1UIUH/PA KombunupoBanubeii | 1
YPOK
39 Ob6bem LuMMHApa Ypok nosropenus u | 1
0000111eHHST
§3. O0beMBbI HAK/IOHHOM MPHU3MBI, 5
nupamMu/ibl ¥ KOHyca
40 Bbruniciene  o0beMOB  Tenl  C | YPOK U3yueHHs 1
TIOMOLLIBIO MHTerpara. HOBOI'0 Marepuasa
41 O0bem HaKJIOHHOW TIPHU3MBI. KombunupoBansbii | 1
YPOK
42 OOBbeM ITUPaMU/IBI. KombunMpoBanHbii | 1
YPOK
43 Obmwem KoHyca. Ypok usyueHust 1
HOBOT'0 MaTepuasa
44 O61BeM KoHyca. Ypok noBropenusiu | 1
006006111eHIsT
§4. O6bem mapa u wiomaab chepol 7
45 O6beM 1mapa. YPpOK usyueHust 1
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HOBOI'O MaTepuasid

46 O6beM 1mapa. YPOK 3aKperieHus 1
3HaHUU
47 O6bembl 1IapOBOT'0 CerMeHTa, | YpOoK U3yueHus 1
11apOBOr0 CJIOS U L1IapOBOT0 CEKTOPA. | HOBOrO MaTepuasa
48 [Tnoiags chepbl KombuaMpoBaHHbIl | 1
YPOK
49 [Tnoiags chepsl KombunupoBanubeii | 1
YPOK
50 Pemienue 3azau. IToaroroBka K Ypok nu3yueHus 1
KOHTPOJIbHOM paboTe HOBOI'0 MaTepuasa
51 KonTponbHast pabota Ne 4 110 Teme Ypok u3yueHus 1
«O06beMbI Te» HOBOT'0 MaTepuasa
HNrorosoe nosTopenue 17
52 Pabora Haz ommbOKaMu. AKCHOMBI KombuaMpoBanHbd | 1
CTepeoMeTpum YPOK
53 [TapannenbHOCTD TIPAMBIX U Ypok noBropenusa u | 1
TJIOCKOCTEH 060011eHust
54 [leprieHAUKYIAPHOCTD TNIPSAMBIX U Ypok nosropenus u | 1
TIJIOCKOCTEH 0000111eHHST
55 MHororpaHHUKH Ypok nmoBropenusa u | 1
0000111eHHsT
56 MHororpaHHUKU Ypok noeropenuss u | 1
0000111eHHST
57 MHororpaHHUKu Ypok nosropenus u | 1
06006111eHIsST
58 BekTophb! B IpoCcTpaHCTBe KombunupoBansbii | 1
YPOK
59 Mertop KOOpAUHAT B [IPOCTPAHCTBe. Ypok nosropenusi u | 1
JIBrDKeHUsT 0000111eHIST
60 DOumuuap.Konyc Ilap Ypok nosropenusiu | 1
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006006111eHMsT

61 10 Oumunap.Konyc [lap Ypok koHTponsi 3YH
y4aimxcst
62 11 Obmnembl Ten KombrHupoBaHHBIM
YPOK
63 12 OO6nembl Ten KomOuHUpOBaHHBIM
YPOK
64 13 Pernenue 3azau. ITogroroBka K KoMOuHMpOBaHHBIH
WTOTOBOM KOHTPOJIbHOM paboTte YPOK
65 14 KonrposnbHast pabota(urorosasi) Neb Ypok nposepku 3YH
66 15 Pabora Hag ommbkamu. Pererve KombrHupoBaHHbIM
3ajau YPOK
67 16 [TpoekT 1o Teme «['eomeTpuisi B Ypok geMoHCTpaLuu
HICKYCCTBe» 3YH
68 17 NtoroBbiii ypok KomMbuHMpoBaHHbIM
YPOK

27




28



YUYEBHO-METOJUYECKOE OBECIIEUEHUWE
OBPA3OBATEJ/IBHOT'O ITPOLIECCA

OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /I YYEHUKA

METOJUYECKHUE MATEPUAJIbI I YUUTEJIA

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET

Moanucad: C.M.Kopaunoe
DN: OU=[upextop, O="MBOY ""
KoueToeckas COLL™",
CN=C.M_ KopHunoe.
E=kochetovkal1@bk.m

C_ M _KQpHM]‘EO B OcHogaHWe: A ABNAICL aBTOPOM
3TOro AOKYMEHTa
MecTononoxeHue: MecTo
noanUcaHua
Oara: 2022.04.02 12:36:43+03'00"
Foxit PDF Editor Bepcua: 11.2.1

29



30



	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО КУРСА
	МЕСТО УЧЕБНОГО КУРСА В УЧЕБНОМ ПЛАНЕ
	СОДЕРЖАНИЕ УЧЕБНОГО КУРСА 10 КЛАСС
	Многогранники
	11 КЛАСС
	Векторы и координаты в пространстве
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	Гражданское воспитание:
	Патриотическое воспитание:
	Духовно-нравственного воспитания:
	Эстетическое воспитание:
	Физическое воспитание:
	Трудовое воспитание:
	Экологическое воспитание:
	Ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Общение:
	Сотрудничество:
	Самоорганизация:
	Самоконтроль:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ 10 КЛАСС
	11 КЛАСС
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 10 КЛАСС
	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ 10 КЛАСС
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ

