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IIOACHUTEJIBHASA 3AIIMCKA

l'eomeTpusi sBIsieTC OJHUM W3 0a30BBIX KYPCOB Ha YPOBHe CpegHEro
ob11ero 06pa3oBaHus, Tak KakK 00eCreurnBaeT BO3MOYKHOCTb U3yUeHUsl AUCIUTUTNH
eCTeCTBeHHO-HAayYHOM HarpaB/JeHHOCTM W TIPeIMETOB T'YMAaHUTAPHOTO ITWKJIa.
[TockonbKy  JioTUUeCKOe  MblllieHWe,  dopMupyemMoe  TpU  U3yYeHUU
00yuarolUMHUCS TOHSATUHHBIX OCHOB IeOMETPHH, TP [l0Ka3aTebCTBe TEOpeM U
MOCTPOEHUU LIETTOYKH JIOTUUECKUX YTBEP)KAEHUM TIPU PellleHUd reoMeTpUYeCcKux
3a/lay, yYMeHHe BbIIBUTaTb U OIPOBepraTb T'UIIOTe3bl HENoCpe/CTBEHHO
WCTIO/Ib3YIOTCSI TIPU pellleHUM 3a/iau eCTeCTBeHHO-HAYUHOTO IMK/a, B YaCTHOCTU
¢bur3nueckux 3aziau.

Llenb ocBoeHusi porpaMmMbl yue6HOTo Kypca «['eomeTpusi» Ha yriay01éHHOM
YpOBHe — pa3BUTHEe WHWBU/yalbHBIX CIIOCOOHOCTeN OOydJarommxcs Tpu
M3yueHUM reoMeTpUH, KaK COCTaBJISIIOIel rpegMeTHOM obsactu «MaTtemaTrka u
uHpopmMaTHKa»  dyepe3  obecrieueHWe  BO3MOKHOCTM  TpuobpeTeHusi U
WCIIO/Ib30BaHusI  Oojlee  T/IyOOKMX TeOMeTPpUYECKUX 3HaHUM U JeMCTBUH,
crielfuUYHBIX TeOMeTPUH, U He0OXOAUMBIX /ISl YCITeITHOTO NMpodeCcCrOHaIbHOTO
oOpa3oBaHusl, CBSI3aHHOTO C UCII0J/Ib30BaHUEM MaTeMaTHKH.

[TpropUTeTHBEIMM 3aZlauaMd Kypca TeOMeTpHUM Ha YI/IyO/IEHHOM YDOBHE,
PACIIUPSIOMIUMA U YCUTUBAIOIIMMU KypC 6a30BOTO YPOBHS, SIBJISTFOTCS:

paciipeHye TIpe/iCTaBleHUs] O TeOMeTPUM KaK UYaCTh MUPOBOM KY/IbTYPhI U
dbopMUpoBaHre 0CO3HAHUSI B3aUMOCBSI3U TeOMEeTPUU C OKPY’KatoIIM MUPOM;

dbopMupoBaHre TpeACTaB/AeHUsI O TIPOCTPAHCTBEHHbIX (Urypax Kak o
BOKHEUIIMX MaTeMaTUUeCKUX MOJesIsiX, TMO3BOJISIOIIUX OMUChIBaTh W M3y4YaTh
pa3Hble SIB/IeHUsT OKPY>KatoIllero Myupa, 3HaHHe TOHSITUHMHOTO arirapaTa T0 pa3zeny
«CrepeomeTpusi» yuebGHOT0 Kypca TeOMeTpUH;

dbopMupoBaHMe ~ yMeHUsI  B/IafleTb ~ OCHOBHBIMU  TIOHSTUSIMH O
TIPOCTPAaHCTBEHHBbIX (UrypaXx W UX OCHOBHBIMU CBOMCTBaMH, 3HAaHUE TeODEM,
dbopMyn U yMeHUWe UX TIPUMEHSITh, YMEHHUs [JOKa3bIBaThb TeOPeMbl U HaXOJUThb
HecTaHZAPTHBIE CIIOCOObI pellieHus 3a/1ay;

dbopMUpoBaHre YMeHUs pacrio3HaBaTh Ha yepTeXkaxX, MOJe/isiX U B PeaibHOM
MHpe MHOTOTDAaHHMKM W Teja BpallleHusi, KOHCTPYUPOBaTb TreoMeTpUuUecKHue
Mo/1enu;

dbopMUpoBaHre TIOHUMaHUSI BO3MOYKHOCTM aKCMOMAaTUUeCKOr0 IMOCTPOeHUs
MaTeMaTU4YeCcKUX Teopuid, (popMUpOBaHWe TOHUMAaHUSI POJIM aKCUOMAaTHUKU TIpU
TPOBE/IEHUH PaCCY>KIEeHUH;

dbopMUupoBaHre yMeHHUSI BafieTh MeTOJaMH J0Ka3aTelbCTB W a/JrOPUTMOB
pellieHus, YMeHUs WX TPUMEHSITh, TTPOBOJUThL [JOKa3aTe/ibHble PacCy>K[eHUusl B
X0/le pellleHUsi CTepeoMeTpPUUeCKUX 3a/iau 1 3a/lau C MPaKTUYeCKUM COZiepKaHueM,
dbopmMupoBaHre TIpe/CTaBleHUssT O HeoOXOAUMOCTH  JOKa3aTe/lbCTB  TIpU



000CHOBaHWY MaTeMaTUUeCKHX YTBEP)KJeHUI U POJId aKCHOMaTUKH B TIPOBeJieHUU
e IYKTUBHBIX PacCyXJeHUM;

pa3BUTHE U COBEPIIEHCTBOBAaHWE WHTE/JIEKTyalbHbIX W TBOPYECKUX
criocoOHOCTeN 00yYaroLuXcsi, TT03HaBaTeIbHOM aKTUBHOCTH, HMCC/Ie[0BaTeIbCKUX
yMeHUl, KpUTUYHOCTH MBIIIJIeHHs], UHTepeca K U3yYeHUI0 TeOMeTpuY;

dbopmupoBaHre (PYHKIIMOHA/JIbHOW TPaMOTHOCTH, PeJIeBaHTHOW TeOMeTpHHU:
YMeHUsI pacrio3HaBaTh IIPOSIBJIEHUSI TEeOMETPUUECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEeN B PeaslbHbIX >KU3HEHHBIX CUTYaLUsiX U TMPUA U3YUEeHUU [IPYTHUX
yueOHBIX TpeAMeTOB, TMPOSIBJeHUs 3aBUCUMOCTeM W  3aKOHOMEpPHOCTeH,
MO/Ie/IMPOBAHUsl peaibHbIX CUTYalWid, MCCIel0BaHUs TTOCTPOEHHBIX MOJeseH,
VHTepIIpeTaliy MoJy4eHHbIX Pe3y/IbTaToB.

OCHOBHBIMH COZiep>KaTe/TbHbIMUA JIMHUSAMU yueOHOTo Kypca «['eomeTpusi» B
10-11 «knmaccax saBiAwOTCA: «lIpsMble ¥ TVIOCKOCTM B MIPOCTPAHCTBE»,
«MHororpaHHuku», «Tema BpaljeHusi», «BekTopel ¥  KOOpPAWHATBI B
TIPOCTPaHCTBe», «[IBMKEHUS B TIPOCTPAHCTBEY.

CdopmympoBanHoe Bo PI'OC COO TpeboBaHUWe «yMeTb OIEPUPOBAThH
TIOHSTUSIMU», PeJIeBaHTHBIMU TeOMeTpUM Ha yTrayO/éHHOM ypoBHe 00yueHHs B
10-11 kaccax, OTHOCHTCSI KO BCEM COZiepsKaTeTbHbIM JTMHUSAM yuebOHOro Kypca, a
(¢bopMHpOBaHHEe JIOTMUECKMX YMEHWM  pacrpefiensieTci He TOJBKO TI0
cofiep>KaTebHbIM JIMHUSIM, HO U 10 rofam obyuenusi. Coziep>kaHue obpa3oBaHus,
COOTBETCTBYIOII[ee TIpeJIMETHBIM pe3y/bTaTaM ocBoeHusi PezepanbHON paboueit
MporpaMMbl, pacripefie/iEHHbIM TI0 TOZaM O00yueHUsl, CTPYKTYpPHPOBAaHO TaKUM
o6pa3om, 4ToObI KO BCeM OCHOBHBIM, MPUHLIMITHA/IEHBIM BOIIPOCaM 00yUaroIiyiecs
obpalfasMch  HEOJHOKpaTHO. OTO TO03BOJISeT OpraHW30BaTh  OBJafleHHUEe
reoMeTpUUYeCKMMU MOHSTHUSIMUA U HaBbIKaMU T10C/IeJOBaTeIbHO U MOCTYIATe/TbHO, C
co6sro/ieHreM TMpPUHIUIA TIPeeMCTBeHHOCTH, a HOBble 3HaHUs BK/IIOUATh B OOIIyIO
CUCTeMY reOMeTPUUeCKUX TMpe/ICTaBIeHU 00yJaroIUXCsl, PACIIUPSIs U YIJIyOssis
eé, 00pa3ys MpouHble MHOXKeCTBEHHbIe CBSI3U.

[Tepexo/ K U3y4eHUIO reOMeTPUH Ha yT1y0/1EHHOM YPOBHe 103BOJISIET:

co3jath  ycioBusi A AuddepeHuyaluu  o0yueHUsi, TOCTPOEHUs
WH/IMBUAYalbHbIX 00pa3oBaTe/NbHBIX TporpamM, obecrieunTh yrayOsiéHHOE
M3yueHre reOMeTPUH KaK COCTaBJIsitOIIel yueOHOTro rpeMeTa «MaremaTrKay;

MO/ITOTOBUTL O0yYarouxcsi K TIPOJO/DKEHUI0 U3yueHHs] MaTeMaTUKU C
yuétoM BbIOOpa Oyayieii mpodeccuu, obecrieurBasi MPeeMCTBEHHOCTb MEXIY
00611KM U ripodeccroHabHBIM 00pa30BaHUEM.

Ha wu3yuenue yueGHOro Kypca «['eomeTpusi» Ha YryiyOJEHHOM YpOBHe
orBoguTtcs 204 yaca: B 10 kacce — 102 yaca (3 vaca B Hezlennt0), B 11 kmacce — 102
yaca (3 yaca B Hejle/li0).



JleATe/TbHOCTDb YUUTEJIs C YUeTOM padoueii MporpaMMbl BOCITIHTAHUS
IIKOJIBI

Pabouas  mporpaMma  OpHMEHTHpOBaHa  Ha  I[eJieBble  TIPHOPHTETHI,
chopmysipoBaHHbIe B (hefepasbHOM pabodeii TTporpaMMe BOCITIUTaHHUS M B paboueit
riporpamme Bocriutanuss MAOY «MBanoBckasi COILl» YBaTCKOro MyHULIMIIA/JIBHOTO
paiioHa».

YpouHas feqaTebHOCTb

* MaKCMMa/bHO€ KCMO0JIb30BaHWe BOCITUTATE/IbHBIX BO3MOXXHOCTEN COAEeP>KaHUS
yueOHBIX TIpeMeTOB [yis  (GOpMHPOBaHHSA Yy  OOyUaromuxcs POCCUMCKUX
TPaJULIMOHHBIX  JYXOBHO-HPAaBCTBEHHBIX M  COLMOKY/JbTYPHBIX  L|€HHOCTEM,
POCCHMCKOTO UCTOPUUYECKOTO CO3HAHUSI Ha OCHOBE UCTOPHUUYECKOTO MPOCBEIeHUSs;
1oI00p COOTBETCTBYIOIIEr0 TEMaTHUeCKOTO COZiepKaHMsl, TeKCTOB [Jisi UTeHHs,
3a/ja4 Jj1s1 pelieHus1, Tpo6/IeMHBIX CUTYal[|i /151 00CY KIeHU;

* BK/IOUEHHE YyuuTe/lssMd B pabouvie TporpaMMmbl IO y4yeOHBIM MpeAMeTaMm,
KypcaM, MOZYJISIM 1ieJIeBbIX OpPHUEHTUPOB pe3y/bTaTOB BOCIUTAHUS, UX y4eT B
onpe/ieJIeHUU BOCIUTATeIbHbIX 3a/jau YPOKOB, 3aHSATUH;

* BK/IFOUEHUE YUUTe/IsIMU B paboune TporpaMMbl yueOHBIX MpeiMeTOB, KyPCOB,
MOJy/e TeMaTUKM B COOTBETCTBMM C KaJleHJapHbIM TUIAHOM BOCHUTaTeJIbHOU
paboThI;

* BBIOOD METOJOB, METOAWK, TEeXHOJIOTHM, OKa3bIBAIOIMX BOCITHUTATeTbHOe
BO3/le[iCTBUe Ha JIMUHOCTh B COOTBETCTBUU C BOCIMTATE/IbHBIM H/€asioM, LieJibl0 U
33layaMy  BOCIIUTaHUs, LeJeBbIMU OPUEHTUPAMM pe3y/bTaTOB BOCIUTAHUS;
peanu3aluio TIpUOpUTETA BOCITUTAHUS B yueOHOM JlesATeIbHOCTY;
* TIpUBJ/IeUeHWe BHUMaHHUSI 00yUarouxcsi K [[eHHOCTHOMY acIleKTy W3yuyaeMbIX Ha
ypOKax TIPeJIMETOB, SIBJIEHWA W COOBITMM, HWHUILIMMPOBaHUE OOCY>XIEeHUH,
BbICKa3bIBaHUI CBOEro MHeHMs, BbIDAOOTKM CBOEro JIMYHOCTHOTO OTHOLIEHUST K
H3yd4aeMbIM COOBITHSIM, SIBJIEHUSIM, JTULIAM;

. ripuMeHeHue VHTEPaKTUBHBIX dhopm yueOHOM paboThI:
VHTE/UIeKTYa/IbHbIX, CTUMYJUPYIOLIUX T[03HaBaTe/bHYH) MOTUBAL[MIO, WIPOBBIX
METOJUK, [AWCKYCCHM, [aroldX BO3MOXHOCTb TIPUOOpeCTH OMbIT BeJeHUs
KOHCTPYKTUBHOTO Jia/iora; TPyNroBoi paboTkl, KOTOPasi YUUT CTPOUTH OTHOIIIEHUS
U JIeliCTBOBaTh B KOMaH/le, ClIOCOOCTBYeT pa3BUTHIO KPUTHUECKOTO MBIIILJIEHNS;

* T00yXKAeHHe oO0ydarmmxcsa cob/ogaTh HOPMBI TIOBEZIEHHS, TpaBH/Ia
oOIleHWss CO CBepCTHUKaMM W  TeflaroraMd, COOTBeTCTBYHOIIME  YKJaay
ob61eobpa3oBarebHOM OopraHu3alyu, yCTaHOBJ/IEHHE u MOAEPIKKY
nobpoykesiaTenbHON aTMoChepshl;

* opraHu3aiuio 1edcTBa MOTUBUPOBAHHBIX M 3PYAUPOBAHHBIX 00YyUarOIUXCs
Hafi HeyCreBaloIIMMM  OJHOK/JaCCHMKaMHd, B TOM 4YuCje C  0COObIMU
oOpa3oBaTe/lbHBIMA ~ TTOTPEOHOCTAMM,  JAIOIIEro  OOyYaromuMcs  COL[MaTbHO



3HAUMMBIH OTBIT COTPYAHUUECTBA ¥ B3aUMHOU MOMOIIIY;

* VHULMUPOBaHWE W TIOAJEPXKKY MCC/IeJoBaTeNbCKONM  AesiTelbHOCTH
oOyuaromuyxcs B popMe WHAWBUAYATbHBIX U TPYIIIOBBIX MTPOEKTOB BOCTIUTATEILHOU
HarpaB/IeHHOCTH.

COJEPKAHUE OBYUYEHUSA
10 KITACC

IIpsiMble U IJIOCKOCTH B NPOCTPAaHCTBe

OcHOBHbIe NIOHATHA CTepeoMeTpur. ToUKa, Npsmasi, IOCKOCTb, TIPOCTPAHCTBO.
[ToHsiTvie 06 aKCMOMAaTHYeCKOM MOCTPOEHUM CTepeOMeTPUM: aKCUOMbI CTepeOMeTpUH
Y CJ1Ie[ICTBUS U3 HUX.

B3avMmHOe pacrnosiokeHWe TpPSIMbIX B MPOCTPAHCTBE: TepeceKaroluecs,
Trapa’suiesibHble ¥ CKpeLlyBaroLyecs npsmMblie. [Ipr3Haku CKpelyuBaronXcs MPsIMbIX.
[TapanienbHOCTh MPSIMBIX U TJIOCKOCTEM B MPOCTPAHCTBE: Tapasiie/ibHble MpsIMble B
MPOCTPAHCTBe, Tapaj/vie/IbHOCTh TPEX TMpPsIMbIX, M[apa/ule/IbHOCTh TMPSIMOM U
TI0CKOCTH. [lapasiiesibHOe M 1LIeHTpa/ibHOe TTPOeKTHPOBaHUe, u3o0paykeHre (QUryp.
OcHOBHbIe CBOMCTBA Tapasuie/lbHOrO TIpoeKTHpoBaHus. K3o6paxeHue ¢uryp B
napajie/lbHOW MPOEKLMU. YTJibl C COHAlpaB/A€HHbIMU CTOPOHAMH, VIO MEXAY
NpsMbIMM B pocTpaHcTBe. [lapa/uieslbHOCTE  TUIOCKOCTeM: — TapasuieibHble
TJIOCKOCTH, CBOWCTBA Tapasule/ibHbIX MJI0CKOCTer. [IpocTeniiivie MpoCTpaHCTBEHHbBIE
(burypsl Ha IJIOCKOCTU: TeTpas/p, Napasienenunes, IoCTpOeHre CeYeHU.

[TeprieHAUKY/ISIPHOCTb MPSMOW U TIJIOCKOCTU: MepreHAUKY/sIpHbIe MpsMble B
MIPOCTPAHCTBe, MpsIMble Napaslyie/ibHble U MepreHAUKYJIIpHbIe K TJIOCKOCTH, MPU3HAK
TepreHAMKY/ISIPHOCTH MPSIMOM M TVIOCKOCTH, TeopeMa O TIPsSIMOM MepreH UKy AsIpHOM
IJI0CKOCTHA. OpTOroHasbHOE TIPOEKTUpOBaHWe. [leprieHAWKYy/lssp W HaK/JIOHHBIE:
pacCTosiHWe OT TOYKM [0 IVIOCKOCTH, PACCTOSIHAE OT TMpPsIMOM [0 TUIOCKOCTH,
MpoeKMsl (UIypbl Ha IUIOCKOCTb. llepneHAMKY/ISIPHOCTH IJIOCKOCTEM: TMPHU3HAK
TMepreHJUKY/ISIPHOCTH [IBYX IIJIOCKOCTer. Teopema 0 Tpéx mepneHuKyJispax.

YT1bl B IPOCTPAHCTBE: Yroa MeKAY TPSIMOW U TIJIOCKOCTBIO, AABYTPAHHBIA YT O,
JIMHEWHBIA YroJ1 ABYTPaHHOrO yrja. TpéxXrpaHHbIM U MHOTOrpaHHble yriibl. CBOMCTBa
IJIOCKMX YTIJI0B MHOTOrpaHHoOro yrja. CBOWCTBAa IJIOCKUX Y [BYIPaHHBIX YTJIOB
TPEXTPaHHOrO yryia. TeopeMbl KOCHHYCOB U CUHYCOB /11 TDEXTPAHHOrO yTJIa.

MHororpaHHUKH

Buzabl MHOrorpaHHMKOB, pa3sBéPTKa MHOrorpaHHuka. IIpusma: n-yrosibHas
npY3Ma, mpsiMasi U HaKJIOHHasi TIpU3Mbl, OOKOBasi M TOJIHAsi TIOBEPXHOCTh MPU3MBI.
[Tapannenenunej, NpsAMOYTOJIbHBIA Tapasuliesienunes; U ero cBorcra. Kparuaiime
MyTA Ha TOBEPXHOCTW MHOrorpaHHuka. Teopema Ounepa. IIpocTpaHCTBeHHas
TeopeMa [Iudaropa. [lvupamuza: n-yrosbHasg nupamuja, MpaBUIbHasg M yCeuéHHas



nupamuel. CBolicTBa pébep ¥ OOKOBBIX TpaHell TMpaBUBHOW THUPaMUJBI.
[IpaBubHBIE MHOTOTDAHHMKHW: TIpaBW/bHAasi TpU3Ma M TpaBWIbHasg ITMpaMU7a,
TIpaBWIbHAsI TPEYTOo/IbHAsI MMMpaMH/ia ¥ MIpaBUIBHBIA TeTpaszp, Kyb. IlpeacraBnenue
O MPaBU/IbHBIX MHOTOTPAHHUKAX: OKTA3/IP, AOAeKasAp U UKOCa3P.

BbrurciieHre 3/1eMeHTOB MHOTOTPAaHHUKOB: PEOpa, AuaroHasu, yribl. [Tnomaab
O0KOBOM TIOBEPXHOCTH U TIOJHOM TIOBEPXHOCTU TIPSIMOM TIPU3MBI, III0IAb
OCHOBaHHH, TeopeMa 0 OOKOBOM TOBEPXHOCTH TIPSIMOM TIpu3Mbl. TTo1aas 60KoBOMH
MOBEPXHOCTU U TIOBEPXHOCTH TMPAaBWIBHOM MNWpaMHU[bI, TeopeMa O IUIOMIaAU
yCeUYEHHOM NTMpaMU/IbI.

CuMMeTpuss B MOPOCTPAHCTBE.  DJIEMEHTbl  CUMMETPUM  TIPaBUJIbHBIX
MHOTOrpaHHUKOB. CHUMMeTpuss B TIpaBUIBHOM MHOTOTPAaHHUKE: CHMMeTpUs
napasjijiefienunesid, CUMMETPUSI TIpaBUIbHBIX TPU3M, CHMMETpHUs TPaBUIbHOU
MMpaMU/pbl.

BeKTOpbI U KOOP/JUHATHI B IPOCTPAHCTBE

[ToHATUSI: BEKTOp B TMPOCTPAHCTBe, HYJIEBOM BEKTOpP, JJIMHA HEHYJIeBOrO
BEKTOPa, BEKTOpPbl KOJUIMHeapHble, COHAMpaBJeHHble W  MOPOTHUBOMOJIOXHO
HaripaB/ieHHbIe BeKTOPbl. PaBeHCTBO BEKTOPOB. JleMCTBUSI C BEKTOpaMU: CJIOXKEHUE U
BBIUMTAHWE BEKTOPOB, CyMMa HEeCKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOPa Ha UMCIIO.
CaolicTBa c/10kKeHHs BeKTOpoB. CBOMCTBAa YMHOXXEHUsI BEKTOpa Ha uuciio. [ToHsaTHe
KOMIUIaHapHble BeKTOpbI. [IpU3HaK KOMIUIAHADHOCTU TPEX BeKTOpPOB. I[IpaBusio
napajsiefienunesa. TeopeMa O pa3/io)KeHUWM BeKTOpa MO TPEM HeKOMILIaHapHbIM
BekTOpaM. lIpsMoyrosibHasi cucTeMa KOOpJWHAT B MPOCTpPaHCTBe. KoopauHaThI
BekTOpa. CBSI3b MeXJy KOOpAWHAaTaMHd BEeKTOpa W KOOpJHWHAaTaMU TOYeK. YTOJ
MeXxzy BekTopaMu. CKalsipHOe TIpor3Be/ieHre BeKTOPOB.

11 K/TACC

Tea BpaleHus

[MoHsATHS:  UMAMHPUYECKas: TOBEPXHOCTb, KOHMUYeCKasi TIOBEPXHOCTb,
cdepuueckasi MOBePXHOCTb, 0Opa3ytoliue moBepxHocTeil. Tesa BpallleHUs: LIWIUH/P,
KOHYC, YCeuéHHbIi KOHyC, c¢epa, map. Bs3aumHoe pacrnonoxeHue cdepsl U
TUIOCKOCTH, KacaTesibHasi TJIOCKOCTh K cdepe. V3o00pakeHue Ten BpallleHUs] Ha
riockoctu. Pa3BépTka uamHpa U KoHyca. CumMmeTpusi cepsl U 1apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00béMme
NPSMOYTO/ILHOTO Tapasuiesierndrnieia W cieactBuss u3 Heé. OOBEM TIpsMOM U
HAK/JIOHHOW TIpU3MBbI, [IWINMH/APA, MUpaMUibl U KoHyca. OO6bEM Ilapa U I1apOBOTO
cermMeHTa.

KomOuHaumy Ten BpailleHHMsT WU MHOTOrpaHHUKOB. [Ipu3Ma, BMMcaHHasi B
LWIWHJPD, ONUcaHHasi 0KoJo LuinHipa. [lepeceuenue cdepsl U 11apa € MI0CKOCThIO.
Kacanue mapa u cgepsl 10cKoCThI0. [I0HATHE MHOTOrpaHHMKA, OMTMCAHHOTO OKOJI0
cdepsl, cepsbl, BMUCAHHOW B MHOTOIPaHHUK W/IU TeJI0 BpalljeHMUsl.



[Tnoags MOBEPXHOCTU LW/IWHAPA, KOHycCa, IUIOWIAAb chepbl U eé uacTeu.
[Togobue B mpoctpaHcTBe. OTHOIIEHWe O0OBEMOB, TLIOMIQ/eli TMOBepXHOCTeMH
nmofobHbIx ¢uryp. Ilpeobpa3oBanuwe mozobusi, romoreTus. PelleHue 3aziau Ha
IIJIOCKOCTH C MCIO0JIb30BaHHEeM CTepeoMeTPUUeCKUX METO/0B.

[TocTpoeHvie ceyeHWI MHOTOTPDAHHUKOB W Tesl BpAllleHHUs: CeueHUusl LUIUHAPA
(napansiebHO W TepreHAUKY/ISIPHO OCH), CeueHUs] KOHyca (Tapasie/ibHbie
OCHOBaHUIO U MPOXO/SIIKe uepe3 BepIIHY), CeueHus Ilapa, MeTO/Ibl TTOCTPOEeHUsI
CeueHUl: MeToJl C/efloB, MeTOJ, BHyTPeHHero MpOeKTUPOBaHHWs, MeTOJ, MepeHoca
CeKyLLer TJIOCKOCTH.

BeKTOpbI U KOOP/JUHATHI B IPOCTPAHCTBE

BekTophbl B mpocTpaHcTBe. OmiepaliuM Hajl BeKTopaMu. BeKTopHOe YMHOKeHHe
BeKTOpOB. CBOICTBAa BEKTOPHOTO YMHOXXeHUs. [IpsMoyronbHasi cucTeMa KOOp/IMHAT
B TipocTpaHcTBe. KoopauHaTel BeKTopa. PasnokeHue BekTopa 1Mo 6a3wucy.
KoopvHaTHO-BEKTOPHBIA METOZ, PY PeLlleHU reOMeTPUUeCKUX 3a/1au.

JIBH>KeHHUs B MIPOCTPAHCTBE

IBwxeHuss mpocTpaHcTBa. OTobpakeHus. [IBkKeHWST YW PaBEHCTBO (UTYP.
OOiiue CBOMCTBa /IBWKeHWW. Buapl [JBIWKeHWM: TapasulefbHbIA Te€pPeHoc,
LleHTpa/JlbHasi CHUMMeTpHS, 3epKajbHasi CHMMETpHs, [OBOPOT BOKPYT MPSMOM.
[Tpeobpa3zoBanus mogo6wus. [Ipsimas u cdepa Ditepa.



INTAHUPYEMBIE PE3YJ/IbBTATbI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJIYBJIEHHBII YPOBEHB) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJ/IBTATDI

1) rpax/jaHCKOe BOCIMTaHUe:

c(hOpMHUPOBAHHOCTb I'PAKAAHCKON TTO3UI[MH 00YyUaroIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUMCKOT0 00I1leCTBa, Ipe/iCTaB/ieHre 0 MaTeMaTUUeCKUX
OCHOBaX (PYHKLJMOHUPOBaHUSI pa3/UUHbIX CTPYKTyp, SIBJ€HWM, TNpOLeAyp
rpaKJaHCKoro obiilecTBa (BbIOOPKI, OMIPOCHI U IPYTOe), yMeHHe B3auMo/1eliCTBOBATh
C COLMa/IbHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX (DYHKLIUSAMU U Ha3HAUEHUEM;

2) maTpuoTHUYeCcKoe BOCIMTaHHUe:

c(hOpMHPOBAaHHOCTb POCCUMCKOW TPaXKAAHCKOW HIAEHTUYHOCTH, YBa)KeHHUs K
MPOIIVIOMY W HACTOSIIEMY POCCHUHMCKOM MaTeMaTWKH, L[[eHHOCTHOEe OTHOIIeHHEe K
JIOCTV)KEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCHUMCKOW MaTeMaTU4eCKOW IIKOJIbI,
WCIO/b30BaHMe 3TUX [OCTWKEeHWW B JAPYrMX HayKax, TeXHOJIoTUusix, cdepax
5KOHOMMKU;

3) AyXOBHO-HPAaBCTBeHHOE BOCITUTAHME:

OCO3HaHHWe YXOBHBIX L[EHHOCTEM POCCHUMCKOr0 Hapoja, C(OpMUPOBAaHHOCThb
HPaBCTBEHHOT'O0 CO3HAHWs], 3TUYECKOTO TIOBeAEeHUs, CBSI3aHHOTO C TPaKTUYeCKUM
MpUMeHeHreM [IOCTHMXKEeHUM HayKU U JesiTe/lbHOCTbI0 YYEHOr0, OCO3HaHWe JTMYHOTO
BKJIa/la B TIOCTPOEHUe YCTOMUMBOTO OyAyIIero;

4) 3cTeTUYeCKOe BOCIIUTAaHUE:

3CTeTUUeCKOe OTHOIIIeHWe K MUDY, BK/IOYasi 3CTeTUKY MaTeMaThUueCKUX
3aKOHOMEpPHOCTeM, 00BeKTOB, 3a/jay, pellleH!i, pacCy>KIeHU, BOCIPUMMUHUBOCTD K
MaTeMaTU4YeCKUM aclieKTaM Pa3/MYHbIX BUIOB UCKYCCTBa;

5) ¢u3nueckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTL YMEeHUs IPUMEHSITh MaTeMaTUUeCKre 3HaHWs B UHTepecax
370poBOoro U Oe3ormacHOro obpasa >KW3HU, OTBETCTBEHHOE OTHOIIEHHe K CBOeMy
3/I0POBbIO (3/10pOBOe MUTaHWe, COa/laHCHPOBAHHBIM PEXXHUM 3aHATUM M OT/IbIXa,
pery/sipHas (u3Myeckasi aKTUBHOCTb), (PU3UUEeCKOe COBEpIIeHCTBOBaHHWE MPU
3aHSATUSIX CTIOPTUBHO-03/JOPOBUTE/TLHOM /1eTe/IbHOCThIO;

6) Tpy/AOBOE BOCIUTAHUE:

TOTOBHOCTb K TPYy[y, OCO3HaHWe IIeHHOCTH TPYyA0M00us, HWHTepeC K
pa3/iMuHbIM chepam NpodeccuoHaIbHOM AesiTeTbHOCTH, CBI3aHHBIM C MaTeMaTHUKOU
1 eé TIPUIO’KeHUSIMH, YMeHHe COBepIllaTh 0CO3HAHHBIA BBIOOD OyayIiel npodeccun
Y peaM30BbIBaTh COOCTBEHHbIE YKU3HEHHbIe T/IaHbl, TOTOBHOCTb U CITOCOOHOCTH K
MaTeMaTHueCKOMy 00pa30oBaHMI0O W camMo00Opa30BaHHIO Ha TMPOTSHKEHUW BCel
JKA3HU, TOTOBHOCTb K AKTMBHOMY YUaCTUI0 B peLIeHWM TMpPaKTUYeCKUX 3ajady
MaTeMaTH4yeCcKOu HarpaB/IeHHOCTH;



7) 3K0/I0orHYecKoe BOCIIUTAHMe:

Cc(hOpPMUPOBAaHHOCTb  3KOJIOTUYECKOW  KYJbTYpbl, TOHUMaHWe  BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX TMPOLeCCOB Ha COCTOSTHME TIPUPOJHOW W COLMa/bHOMU
cpefibl, OCO3HaHHe T100a/bHOTO XapakTepa 3KOJ0rH4YeCcKUX TMpobsieM, OpueHTalus
Ha TMpUMeHeHWe MaTeMaTHUeCKWX 3HaHWM g pellleHds 3a7jad B 00sactu
OKpY>Kalollleld CpeJbl, TMJIaHUPOBaHHWE TOCTYNKOB W OLIEHKA WX BO3MOXXKHBIX
MOC/IeACTBUM J/1s1 OKPY>KaroLL[erd CpeJbl;

8) neHHOCTH HAyUHOT0 NMO3HAHUA:

c(hOpMHUPOBAaHHOCTb MHPOBO33pEHMSs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKH U 00IleCTBEHHOM MPAaKTUKH, [TOHUMaHUe MaTeMaTHYeCKou
HayKu KakK cepbl uesioBeueCcKoi /iessTe/IbHOCTH, STArloB eé pa3BUTUSI U 3HAUUMOCTHU
JJIs1 pa3sBUTHUSl LIUBU/IM3aLIMY, OBJIaJileHre SI3bIKOM MaTeMaTHUKU M MaTeMaTUueCKOu
KYJIbTYPOM KaK CpeZiICTBOM MO3HAaHUSI MUPA, TOTOBHOCTh OCYIIECTB/ISATh TTPOEKTHYIO
Y HUCCJIe[I0BATe/bCKYIO [1eATe/IbHOCTh UHAUBU/TyaTlbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/bHbIE YHHBEPCA/IbHbIE YUeOHbIe JeHCTBHUS

Ba3oBble loruyecKue JAeiCTBHS:

BLISIB/IAITH M XapaKTePU30BaTh CYI[eCTBEHHbIe TMPHU3HAKUM MaTeMaTHYeCKUX
00BEKTOB, TTOHITUM, OTHOIIIEHUH MeXXy TIOHATUSIMH, (DOPMY/TUPOBATh OMpe/ie/IeH st
TIOHATHH, YCTaHAB/MBATh CYyI[eCTBEHHBINA MPU3HAK KIaCCU(BUKAIU, OCHOBAHUS IS
0000I11IeHNsT ¥ CPaBHEHMsI, KpUTEPUH TTPOBOAMMOI0 aHa/IN3a;

BOCTIpUHMMATh,  (OpMy/MpoBaTh W MpeoOpa3oBbIBaTH  CYXKAEHUS:
yTBep/UTE/IbHbIE U OTPULIAaTe/TbHbIE, e JUHUUHbBIE, UaCTHBIE U 00II1e, YCIOBHBIE,;

BBISIB/IATH MaTeMaTHUUeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS B
akTax, [JaHHBLIX, HAO/IOEHUSIX W YTBEP)KAEHUSX, IIpejjiaraTb KPUTEPUU [IJIsl
BBLISIBJIEHUSI 3aKOHOMEPHOCTEH U ITPOTHBOPEUHH;

Jle/laTh BBIBOZIbI C HCIIO/b30BaHUEM 3aKOHOB JIOTHUKH, [JeAYKTUBHBIX W
WH/IYKTUBHBIX YMO3aK/IIOUeHUH, YMO3aK/TFOUeHH 110 aHa/IOTHH;

TTPOBOZIUTH CaMOCTOSITE/IbHO [J0OKa3aTelbCTBA MaTEMaTHUECKUX YTBEPXKIEHUU
(MpsiMble ¥ OT TIPOTHMBHOTO), BBICTPAaWBaTh apryMeHTallyi0, TIPUBOIUTh TIPUMEepPhI U
KOHTPIpHUMeEPbI, 000CHOBBIBATH COOCTBEHHbBIE CY)K/IE€HHUS U BBIBO/IBI;

BbIOMpATh Crocob pelieHuss yuyebHOW 3a7aud  (CpaBHMBAThb HECKOJIBKO
BapHaHTOB pellleHNs], BLIOMpaTh Harbostee MOAXOASIINN C YUETOM CaMOCTOSITETbHO
BbI/IeJIEHHBIX KDUTEPUER).

Ba3oBbie ucc/iefoBaTe/IbCKHe JeiCTBHS:

WCTIO/Ib30BaTh BOMPOCHI KaK MCC/e[0BaTeIbCKUA WHCTPYMEHT TI03HaHWS,
dopMy/poBaTh  BOMNPOCHl,  (DUKCUPYIOI[HE  IPOTHBOpeure,  Mpobiemy,
yCTaHaB/IWBaTh MCKOMOE W JaHHOe, ()OPMHUpPOBATh TUIIOTe3y, apryMeHTHPOBAaTh
CBOIO TIO3UILINI0, MHEHUE;



MIPOBOZIUTH CAaMOCTOSITE/TbHO CIUIAHMPOBAHHBIM 3KCIIEPUMEHT, HCCTIeJOBaHUe
10 YCTAHOBJIEHHIO OCOOEHHOCTel MaTeMaTHyeCKoro oObeKTa, siB/ieHUs, Mpoliecca,
BBISIB/IEHUIO 3aBUCUMOCTEN MeXXy 00beKTaMH, SIBJIEHUSIMH, TIPOLIeCCaMHu;

CaMOCTOSITe/TLHO (hOPMY/IMPOBAaTh 000OIEHUS] M BBIBOABI 110 pe3y/bTaTam
MIPOBeIEHHOrO0  HAOMIO/IeHUs,  WCCe/0OBaHUs,  OIIeHHWBaTh  JIOCTOBEPHOCTH
T0JTyYeHHBIX Pe3y/IbTaTOB, BEIBOIOB M 0000IIIeHN;

MPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE TMpPOLleCCa, a TaKXKe BbIJBUraTh
TIPE/ITIOIOXKEHHUS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BLISIBIIATE AeUIUTHl MH(DOPMALUK, [JaHHBIX, HeOOXOJUMBIX IJjisI OTBETa Ha
BOTIPOC U [I/IsI PeLleH s 3a/jauu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB Pa3/IMUHBIX THIIOB, aHAM3WPOBATH,
CHCTEMaTHU3UPOBAaTh U UHTEPIIPETUPOBATh HH(MOPMAI[HIO Pa3/TMUHbIX BUI0B U (GOpM
TIpe/ICTaB/IeHNST;

CTPYKTYpUpOBaTh HH(OpPMAIMIO, TPeACTaB/IATh €€ B Pa3/MUHbIX (opmax,
WJTFOCTPUPOBATh rpaduueckKy;

OLIEHHUBAaTh HaZIE>KHOCTh vHbOopMaLn 1o CaMOCTOSITE/TLHO
chopMy/THPOBAaHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHbIE YHHUBepCcaIbHbIe YyueOHbIe /[eCTBUS

Oo1enmue:

BOCIIPMHUMATh U (JOPMYJIMPOBaTh CYK[EHUS B COOTBETCTBUU C YCJIOBUSIMHU U
LjesisiMU 00I11leHus, sICHO, TOYHO, TPAMOTHO BbIpa’kaTh CBOIO TOUKY 3PEHHUsI B YCTHBIX
M TIMCbMEHHBIX TeKCTaX, [JaBaTb TMOSACHEHWs] MO XOJy pelleHusl 3aJaud,
KOMMEHTHUPOBATh I0JIyYeHHbIW pe3yJbTar;

B xofie oOCy»/eHusi 3aZlaBaThb BOIPOCHI IO CYIIEeCTBY 00CY»X[aemMol TeMbl,
npobsiemMbl, pelllaeMoil 3a/aud, BbICKa3biBaThb H/leH, HalleJleHHble Ha TIOMCK
pellleHNs], COMOCTaB/ATb CBOWU CYXXJEHUS C CY)XXKAEHUSIMU J[IPYyTUX Y4YaCTHUKOB
nauanora, oOHapy)KBaTh pas3/vude U CXO/CTBO TO3ULUM, B KOPpPeKTHOU ¢opme
(opMy/IMpOBaTh Pa3HOI/IACHsl, CBOM BO3paXkeHHUs;

NIpe/ICTaB/sATh pe3y/bTaThl pellleHrsl 3a/lauM, SKCIepUMeHTa, UCC/Ie[0BaHMUs,
MPOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (opMaT BBICTYIUIEHHSI C YYETOM 3ajau
TIpe3eHTalu ¥ 0COOeHHOCTeN ay/TUTOPUH.

PerynisAaTHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe el CTBUA

Camoopranusanus:

COCTaBJIATH TI7IaH, aJTOPUTM peIleHUs 3aJjauM, BLIOMpATh CII0CO0 pelieHus C
YUYETOM UMEIOIINXCSI PeCYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHUPOBaTh U
KOpPPEKTUPOBaTh BApHUAHTHI PellleHnl C y4ETOM HOBOU UH(OPMaLUU.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIA UHTE/I/IeKT:



B/IaZIeTh  HaBbIKAMM  [103HABAaTe/JIbHOM  pedieKCMM  KaK  OCO3HaHUs
coBepIllaeMbIX JIeCTBUM U MBIC/IUTE/IbHBIX MPOIeCCOB, UX Pe3y/bTaTOB, BJ/aJleTh
criocobaMy  CaMOTIPDOBEPKH, CaMOKOHTPOJISI Tporiecca YW pe3y/bTaTa pelleHust
MaTeMaTHUeCKOM 3a/jauu;

NpeIBUZIETh TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTbH TIPU peIlleHuH 3ajjaui,
BHOCHUTh KOPPEKTHBHI B /IeATe/IbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/ILCTB, JAaHHBIX,
HaliIeHHbIX OIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

OLIeHWBaTb COOTBETCTBUE pe3y/ibTaTa Lie/ii U YCJIOBUSIM, O00BSCHSATh MPUUUHBI
JIOCTYDKeHUS] WX HeIOCTHXKeHUsT Pe3y/bTaToB [lesTeTbHOCTH, HaXOAUTh OIIHOKY,
JlaBaTh OLIEHKY TIPUOOPETEHHOMY OIIBITY.

CoBMmecTHasi AeATe/IbHOCTD:

MOHUMAaThb M HCII0J/Ib30BaTh TPEeUMYIeCTBa KOMaHAHOW W WHAWBU[Ya/TbHOU
paboTbl TIpU  pellieHWH y4yeOHBIX 3afiau, TMPUHUMATh IleJlb COBMECTHOM
JesTeTbHOCTH, TUIAHUPOBaTh OpPraHM3allMI0 COBMECTHOW paboThl, pacrpezessiTh
BU/IbI paboT, AOroBapuBaThCs, 00CYKAaTh TIPOIeCC W pe3yabTaT paboTkl, 060011aTh
MHeHUsT HeCKOJTbKUX JIFO/1el;

y4acTBOBaTh B TPYIIOBLIX (opmax paboThl (0bcyxaeHus, 0OMeH MHEHUH,
«MO3TOBbIe TITYPMbI» U UHBIE), BBITTO/IHATH CBOIO UaCTh PAa0OTHI M KOOPAWMHUPOBATh
CBOU [JIeWCTBUS C APYTHMH UjieHaMd KOMaH/IbI, OLleHWBaTh KaueCTBO CBOEro BKJaja
B 00mMiA TPOAYKT TO KpuTepusiv, CHOPMYJIUPOBAaHHBIM YYaCTHUKAMU
B3aUMO/IeHCTBUSI.

IIPEJIMETHDBIE PE3YJIbTATBI

K kon1yy 10 K1acca o6yyaromuiicss HayYuTCs:

e CBOOOJHO OMEpUpPOBaThb OCHOBHBIMU TIOHATHSMH CTEPeOMETPUU TIpU
pelleHnH 3a/iau 1 NMPOBe/JeHUU MaTeMaTUueCKUX pPacCy K/ eHUl;

e TIPUMEHSITb AaKCUOMbI CTEPEOMETPUM U CeACTBUS W3 HUX TPU peLleHuU
reoMeTpUYeCcKrx 3a/1au;

e Kjaccu(ULUMpPOBaTh B3aUMHOE DACMOJIOKeHWe TIPSIMbIX B MPOCTPAHCTBE,
TJIOCKOCTEeH B MPOCTPAHCTBe, MPSMbBIX U IJIOCKOCTeN B MPOCTPAHCTBE;

e CBOOOJHO oOMEpHUpOBAaTh TIOHATUSMU, CBSI3AHHBIMM C  yIJIaMd B
MPOCTPAHCTBE: MEXAY MPIMbIMM B TPOCTPAHCTBE, MEXJy IIPSIMOA U
TIJIOCKOCTBIO;

» CBOOO/IHO OTIEPUPOBAThH ITOHATUSIMH, CBSI3aHHBIMUA C MHOT'OI'PaHHHUKAMU;

e CBOOOJHO pacrio3HaBaTh OCHOBHbIE BHBI MHOTOTDAHHUKOB (TIpU3Ma,
IMpaMu/Ia, TIPSIMOYTOJIbHBIN TTapasijienenurnes, Ky0);

e KiaccuduLMpoBaTb ~ MHOTOTPAaHHWKH,  BbIOMpas  OCHOBaHUSI  AJis
K/1acCU(UKal1K;

e CBOOOJHO  OIMEpUPOBaTh TIOHATHSMH, CBSI3aHHBIMM C  CeYeHUeM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;



BBITIO/THSITD rapasuiesibHoe, LleHTpaJIbHOe 17} OpPTOrOHaIbHOE
MIPOeKTHPOBaHue (Uryp Ha TUIOCKOCTb, BBITIO/IHATL W300pakeHUs: GUTYD Ha
TMJIOCKOCTH;

CTPOUTb CeUYeHUs] MHOTOTDAaHHWKOB pa3/IMYHbIMU METOJ|JaMH, BbITIO/IHSTh
(BBIHOCHBIE) TIJIOCKHE YepTeXXH M3 PUCYHKOB MPOCTBIX O0BEMHBIX (DUTYD:
BUJI, CBepXY, COOKY, CHU3Y;

BBIUUC/IATL  TJIOL[AZM  TIOBEPXHOCTed  MHOTOrpaHHUKOB  (TIpU3Ma,
nMpamMuzia), TeOMeTPUUYEeCKUX TeJl C TpUMeHeHreM GhopMy.i;

CcBOOOZIHO OTepUpOBaTh MOHATUSIMH: CUMMETPUSI B TPOCTPAHCTBe, LIeHTP,
OCb W TUIOCKOCTb CUMMETPUM, LIEHTP, OCb U IIJIOCKOCTb CUMMETPHH
¢urypsi;

cBOOO/IHO OIepUpOBaTh TOHATUSIMU, COOTBETCTBYIOIIUMHM BeKTOpaM U
KOOp/IMHaTaM B ITPOCTPaHCTBE;

BBITIO/THSAIT []eMCTBUS HaJl BEKTOPAMU;

peliaTh 3a/laud Ha /lOKa3aTe/bCTBO MaTeMaTUYeCKUX OTHOIIeHUM U
HaxoKJeHHe TeOMeTPUUYEeCKHX BeJTMUUH, MPUMEeHsISi U3BeCTHbIe MeTO/bl TIPH
pellleHMd MaTeMaTUYeCKMX 3aJay TIOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOXKHOCTH;

MPUMEHSITh ~ TIPOCTelllie TporpaMMHbie CpeiCTBa U 3/€KTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI [PU PeLleHUH CTepeOMeTPUYECKUX 3a/jay;
M3BJ/leKaTb, TIpeoOpa3oBbIBaTh W WHTEPIIPETUpPOBaTh WHQPOpPMALUMIO O
MPOCTPAHCTBEHHBIX TreOMeTPpUUYeCKUX (urypax, TMpeJCcTaB/JeHHYI0 Ha
yepTe)kax U pUCYHKaX;

MPUMEHSITL  TIOJTyUeHHble 3HAaHWS Ha T[pakKTUKe: CpaBHUBAaThb U
aHa/M3UPOBaTh peasibHble CUTYyal[ud, TIPUMEHSITh W3yueHHble TOHSATUS B
rpoLiecce  TMOWCKA  pelleHWs  MaTeMaTU4yeCcKd  C(OpMyIMPOBaHHOM
npo0JieMbl, MO/Ie/TUPOBaTh peasibHble CUTYal[dd Ha SI3bIKeé T'eOMeTPHH,
MCCeloBaTh MOCTPOEHHbIE MOJEeNU C HKCIOJb30BaHWEM T'eOMeTPUUYEeCKHUX
MOHATUM W TeopeM, armapara anareOpbl, pellaTh MpakKTUUeCKWe 3a/auM,
CBsI3aHHbIE C HAXOXX/IeHUEeM reOMeTPUUEeCKHX Be/INUKH;

UMeTh TIpe/iCTaB/ieHUs 00 OCHOBHBIX 3TaliaX pPAa3BUTHS TeOMETPHH Kak
COCTaBHOM yacTH (hyH/JaMeHTa Pa3BUTUSI TEXHOJIOT M.

K kon1yy 11 K1acca o6yuaronuiicss HayunuTCs:

CcBOOO/IHO OTEpPUPOBAaTh ITOHATHSMH, CBSI3aHHBIMHA C I[WJIMHAPHUUYECKOH,
KOHWYeCKOW U cdepuueckor TOBEPXHOCTSIMH, OOBSICHATb CIIOCOOBI
MOJTyYeHHUs;

OTeprpoOBaTh TOHSATHUSAMU, CBSI3aHHBIMU C Te/laM{ BpAIlleHHUs: I[UTUHADPOM,
KOHYCOM, c(epol U 11apom;

pacrio3HaBaTh Tejia BpauleHusi (UUWIUHAD, KOHyC, cdepa U 1ap) U
00BSICHATD CITOCOOBI TIO/TyUeHus TeJT BpallleHHs;

K/1IaCCU(HULIMPOBATh B3aMMHOE Pacro/iokeHre c(epbl U MJI0CKOCTH;



BBIUMC/ISITh BEJIMUUHBI 3/IEMEHTOB MHOTOIDAaHHHMKOB W Tej BpallleHus,
00BEMBI U TIIOIAIA TIOBEPXHOCTE MHOTOTDAaHHWUKOB W TeJl BpallleHus,
reoMeTpUUeCcKUX TeJl C IpUMeHeHueM (hopMyT;

cBOOO/IHO OTEepUpOBaTh TMOHSTHUSIMH, CBSI3aHHBIMU C KOMOWHALMSMHU Tesl
BpallleHWs] U MHOTOTPaHHUKOB: MHOTOTPDAaHHMK, BIMCAHHBIM B cdepy U
OMMCaHHBIM OKO/O cdepshl, chepa, BMCaHHAs B MHOTOTPAHHUK WU TeJIO0
BpallieHus;

BBIUKC/ISITH COOTHOIIIEHUSI MeXKAy TIIOL[aAsiMU TIOBEPXHOCTeN U 00béMaMu
MO/I00HBIX TeJT;

HM300pakaTb M3yuaeMble (UTYPHI, BBLITOMHATE (BBIHOCHBIE) TIJIOCKHE
yepTeXXW W3 PUCYHKOB TIPOCTBIX OOBEMHBIX (UTyp: BUJ CBepxy, COOKY,
CHU3Y, CTPOMTh CeUYeHUs TeJl BpallleHus;

W3B/IeKaTh, WHTEPNpPeTUpPOBaTh U TMpeobpa3oBbiBaTh HHGMOOPMAIUMIO O
MPOCTPAHCTBEHHBIX TreOMeTpUUYeCKuX (urypax, TMpeJCcTaB/JeHHYI0 Ha
yepTe)kax U pUCYHKaX;

cBO0OO/IHO OTIePUPOBATh MOHSITHEM BEKTOP B TIPOCTPAHCTBE;

BBITIO/THSIT OTepaliy HaJl BEKTOpaMUu;

3a/laBaTh MJIOCKOCTb YPaBHEHUEM B [IeKaPTOBOU CUCTeMe KOODAUHAT;
pelliaTh reoMeTpUUecKre 3a/laul Ha BbIUMC/IEHUEe YTJI0B MeX/y TIPSIMbIMU U
MJIOCKOCTSIMM, BBIYMCJIEHWE PACCTOSIHUM OT TOYKM /10 TVIOCKOCTH, B LIeJIOM,
Ha TIpMMeHeHHe BeKTOPHO-KOOPAMHATHOI'O MeTO/Ia MPHY pelleHuH;
cBOOO/IHO OTeprpoBaTh TOHSTHSIMH, CBA3aHHBIMH C [JIBIDKEHHEM B
MPOCTPaHCTBe, 3HAaTh CBOMCTBA JBW)KEHUU;

BBITIONIHATh U300pa)keHUsI MHOTOTPAHHUKOB W Tesl BpallleHus TIpu
rnapasuie/;ibHOM  TlepeHoce, LIeHTPaJbHOM  CUMMETpUU,  3epKa/bHOU
CUMMEeTPHH, TTPH TIOBOPOTE BOKPYT IMPSIMOM, TIpeobpa3oBaHust 1oj00us;
CTPOUTH CEUYEHUsI MHOTOTDAHHUKOB W Tes BpalleHus: CeYeHUsl LIWIUHApA
(mapa/iesibHO Y TEepPHeHAUKY/ISIPHO OCH), CeueHUst KOHyca (Mapasuie/ibHble
OCHOBaHHIO U MPOXO/SIIMe yepe3 BepIlrHY ), CeueHus 111apa;

WCII0/Ib30BaTh MeTOZbl TIOCTPOEHUS] CeUYeHWM: MeTOJ, C/e/loB, MeTO[
BHYTPEeHHero NpoeKTUPOBaHKs1, MeTO/] IepeHoca CeKylllel MI0CKOCTH;
JI0Ka3bIBaThb reOMeTpUUeCKUe YTBePXKAeHMUS;

TPpUMEHSITh TeoMeTpuueckue (akTbl [/is1 pellleHus] CTepeoMeTpUUYeCKUX
3a/lay, TIpeAro/arariiuX HeCKOJbKO I1aroB peLleHusl, eC/Ju YCIOBUS
TIpUMeHeHMsI 3a/laHbl B IBHOM 1 HesIBHOH dopMme;

peliath 3a/ayd Ha [OKa3aTelbCTBO MaTeMaTUUeCKUX OTHOIIeHWH U
Hax0>X/leHre reOMeTpUUeCKUX Be/TMUMH;

MPUMEHSITh NPOrpaMMHbI€ CPEACTBA M 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBbI TIPU pellieHnH CTepeoMeTpUUYeCcKUX 3a/iay;

TIPUMEHSITh MOTyYeHHbIe 3HaHWs Ha MPAKTHKe: CPaBHUBATh, aHATM3UPOBaTh
W OlleHMBaTh pea/ibHble CUTyallud, MPUMEHSATh W3y4YeHHble TIOHSITHS,



TeOpeMbl, CBOMCTBA B TIpoljecce TIOMCKAa pelleHHus MaTeMaThYeCKu
chopMy/TIPOBaHHOM TIPOOJIEMBI, MO/Ie/TMPOBaTh peasibHble CUTYal[iHd Ha
s13bIKe TeOMeTpHH, UCCIe0BaTh MOCTPOEHHbIe MO/JIe/IU C WCI0/Ib30BaHUEM
reoMeTpUYeCKWX TIOHSATUM W TeopeM, armapara anrebpbl, pellaThb
NpakTUUeCcKrde 3a/laud, CBsI3aHHble C HaXO0XKJeHWeM TeOoMeTpHUUYeCKUX
BeJINUVH;

UMeTh TIpe/iCTaB/ieHus 00 OCHOBHBIX 3TallaX pPAa3BUTHS TeOMETPHH Kak
COCTaBHOM yacTH (hyH/jJaMeHTa pa3BUTUSI TEXHOJIOTHA.



TEMATUYECKOE NNAHUPOBAHME
YYEBHOIO KYPCA (MO rogAm
OBYYEHMNA)

10 Ky1acc (He MmeHee 102 yacoB)

Ha3Banue
pa3jie/ia DyHKIMOHA/IbHA
(TembI) A

OcHOBHOe cofiep)xaHue
Kypca I'PaMOTH
(Ko/1MuecTBO 0CTh
4acoB)

Beepenue OcHoBHbBIE OnpepenaTb I/1I0CKOCTb
B NMPOCTPAaHCTBeHHbIe (PUTYPBI. | KaK (Urypy, B KOTOpOWU
cTepeoMeTpH [TonsiTus CTepeOMeTpHUU: | BBITTOJHSETCS TIJIaHUMEeTPHSI.
10 TOYKa, IIpsiMasi, IJIOCKOCTb, Henatp rpocTeunime
(23 u) MPOCTPaHCTBO. OCHOBHBIE | IOTUYECKUe  BbIBOJABI U3

nMpaBWwia  M300pakeHUs  Ha | aKCHOMAaTHKHU TJIOCKOCTH.
PUCYHKe TIJIOCKOCTH, [IpuBOgUTH TpUMephbI
Trapa’suie/ibHbIX TMPSIMBIX | peaylbHbIX 00BEKTOB,
(oTpe3KoB), cepeIHbI OTPe3Ka. | ueaar3alien KOTOPBIX
[ToHATHS: TIepeceKaroLrecs | SB/SIOTCS aKCUOMBI
IIJIOCKOCTH, TIepeceKarolecs | TeOMeTpUU.
npsiMast u TJIOCKOCTB; N3yuarts, MIPUMEHSTh
TIPUHLIUTIBI MOCTPOeHUSsT
CeUyeHUH.
HNcnonb3oBathb IS
TIOCTPOeHUS
CeueHMW  MeTOJ,  C/eJi0B,
MeTO[, BHYTpPEHHEero
NIPOEKTUPOBAaHUS, MeTO[,

riepeHoca CeKyIem




TI0JIyTIPOCTPaHCTBO.
MHororpaHHuKY,

n300pakeHue TIPOCTENIIINX

TPOCTPAHCTBEHHbBIX duryp,

HeCYIL[eCTBYIOIIUX 00HEKTOB.

AKCHOMBI CTEepeoMeTpHH U
nepBbie C/1eACTBUA U3 HUX.

Criocobpl 3afjaHUsi  TIPSIMBIX
Y TJIOCKOCTEW B MPOCTPaHCTBe.

O6o3HaueHUs] TIPSIMBIX U
TIJIOCKOCTEU.

Ceuenusl. 306paxkeHne
ceueHUN TMpaMupl, Kyba u
MpU3MbI, KOTOpbIe TPOXOJSAT
yepe3 ux pébpa. M3o6paxkeHue

riepeceueHust TOTyUeHHBIX
riockocTeld.  PackpaiiiviBaHue
MOCTPOEHHBIX CeueHum
pa3HbIMU 1[BETaMHU.

Metopa c/1eioB JUISL
MOCTPOeHUA CeueHUMN.
CBoucTBa riepeceyeHui
TPSIMBIX u TJIOCKOCTEH.
[Toctpoenue CceueHuu B
nipaMuzie, Kybe 10 TpéM

ToukaM Ha pébpax. CosgaHue
BBIHOCHBIX UepTekel U 3aruch
1IaroB MOCTPOEHMUSI.

IToBTOpEHuUe
JIaHUMeTPHUH.

Teopema 0
MPOMOPLIMOHANIBHBIX OTpPe3Kax.
[Tomobue TPeyroJIbHUKOB.
Teopema Menesnas. Pacuétsl B
CeUYeHUsIX Ha BBIHOCHBIX
yepTerKax.

Nctopus pas3BUTHUS
TJIAHUMETPUU U CTePeOMETPUU

TIJIOCKOCTH.

Pemath CTepeoMeTprUuecKue 3a/auv: Ha
orpejieJieHe BUJlA C€UYEHHUs U HaXOXK[eHHe
ero IUIoLau.

AKTyanu3upoBaTth (aKTbl U METO[IbI
TJIaHUMETPUH, penieBaHTHbIE TeMe,
NIPOBOJUTH aHAIOTMH.

Hcnonb3oBaTe IIpU  pelleHUH  3ajay
Clefyroljye IJlaHUMeTpuueckue (akTbl U
MeTO/IbI:

Teopembl @aneca U 0 IPONOPLIMOHAIBHBIX
oTpe3Kax. AJITOPUTM JieJleHus1 OTpe3Ka Ha n
paBHbIX yacTeil. Teopema MeHenas.

PaBHOOeJpeHHbII TPEeYTOJIbHUK.
PaBHOCTOpOHHMMU TPEYTOJIbHUK.
[Ipsimoyro/ibHBIM  TpeyrosbHUK. CBOUCTBO
CpefHer JUHUUA TpeyroyibHUKa. CBOUCTBO
OUCCeKTPHUCHI yrjia TPeyroJIbHUKa.
CBOWCTBO MeJjaH TPeyroJIbHYKaA.

[pr3Haky oJ00usi TPeyrobHUKOB.

ITonyyars NpeACTaB/IeHUsA 06
OCHOBHBIX 3Tarax pa3BUTHS FeOMETPUU KakK
COCTaBHOW YacTU (yHJaMeHTa pPa3BUTHUS
TeXHOJIOTUH

B3aumMHoe
PacIio/i0)KeH
He MNPAMBIX
B
MPOCTPAHCTB
e

B3auMmHoe  pacriosiokeHue
MpsAMbIX B MPOCTPAHCTBE.
CkpeluBaronjyecsi  MpsMble.
[Ipu3Haky  CKpelMBaroL[UXCs
TIPSAMBIX.

[TapannenbHble TpsiMble B

KnaccudunmpoBarb B3aMIMHO€
pacrioysioykeHve TIpSIMBbIX B TIPOCTPAHCTRe,
W/UTIOCTPUPYS pUCYHKaMU W TIPUBOJS
TIpUMEDHI U3 peasibHOW )KU3HU.

Jloxka3biBaTh TeopemMy 0
Cy1L|eCTBOBAaHWU U €JUHCTBEHHOCTH




(69)

rnpocrpaHcTBe. Teopema o
CyLL|eCTBOBaHUU u
eIUHCTBEHHOCTH NpsSIMOU
rapaJiyie/lbHOW JaHHOM TMPSIMOM,
MpoXoJslled  uepe3  TOUKY
MPOCTPAHCTBA M He Jexkalleu
Ha AaHHOW mpsiMou. Jlemma o
repeceueHr  MapasiiebHbIX
TMPSIMBIX TJIOCKOCTBHO.
[TapannenbHOCTb TpeX MPSMBIX.
Teopema 0 Tpéx napasuiesbHbIX
MPSIMBIX.

Teopema 0
CKpeI[MBaKOI[HUXCS MPSMBIX.

[TapannensHoe
npoektupoBaHve.  OCHOBHbIe
CBOMCTBa rapasuie/ibHOro
MPOEKTUPOBaHMUS.
V306parkeHre pa3HbIX GUryp B
Trapa’suieibHOU MPOeKIUK.

LleHTpasibHas TPOeKLUs.

Yron C CcoHarpaB/ieHHbBIMU
CTOPOHAaMU.  YTOJI  MexXAay
MIPSIMBIMHU.

3a/lauM Ha A0Ka3aTeIbCTBO U
WCClejoBaHue, CBs3aHHble C
pacriosio’)keHUeM  TIpSIMbIX B
TPOCTPaHCTBe

napasijieslbHOW MPsSIMOM, MPOXOASIIel uepes
TOUKY TPOCTPAaHCTBA M He JeXkallek Ha
APYrol TIpSIMOW; JIeMMy O TlepeceyeHuH

TIJIOCKOCTH NBYMSI rapasuie/ibHbIMU
NpSIMBIMU; TeopemMy O TPEX Mapaslie/bHbIX
TIPSIMBIX.

Jloxka3biBaTh TPU3HAK

CKpeIUBAIOLMXCS  IIPSIMBIX,
CKpeLMBarOLUXCs [IPAMBIX.

Jloka3pIBaTh TeopeMy O paBeHCTBe
YIJIOB C COHAIlpaB/IeHHbIMU CTOPOHAMU.

OO0BSCHATD, 4yTOo Has3blBaeTCs
napasiielbHbIM u L|eHTpa/IbHbIM
IIPOEKTUPOBAaHUEM M KakK BbIIIOJHAETCS
MPOEKTUPOBaHKe (PUTyp Ha MJIOCKOCTb.

Jloka3bpIBaTh CBOMCTBA MapaslesbHOro
IIPOEKTUPOBaHUS.

M300pa)kaTh B NapasiieslbHOU MPOeKLUn
pasHble reoMeTpUuecKre (PUrypsl.

PemiaTb CTepeoMeTpUuYecKHe 3a/jauv Ha
[l0Ka3areybCTBO 17| VCCIeloBaHUe,
CBsI3aHHbIe C pacIlojIo)KeHueM IIpSIMBIX B
IIPOCTPaAHCTBe.

IIpoBoguTH

TeopemMy O

[loKa3areJbHbIe
paccyKeHus rpu perieHumn
reOMeTpu4yeCcKMx 3a7jay, CBA3aHHbIX CO
B3aMMHbIM paCIOJIOKeHVeM TPSIMBbIX B
IIPOCTPaHCTBe.

CpaBHUBaTh, aHa/IM3UpPOBaTh U
OLleHMBAaTh  YTBep)KIeHUsi C  LeJblo
BbIIB/IEHUS] JIOTUYECKU KOPPEeKTHbIX U
HEKOPPEKTHBIX PaCCY>XAEHUM.

MopenpoBaTrb peasibHble CUTYaLUU,
CBsI3aHHbIe CO B3aMMHBIM pPacIioJIOKeHueM
NpsSAMBIX B TIPOCTPaHCTBe, Ha  fA3blKe
reoMeTpUM.

HccnepoBaTh IIOCTPOEHHBIE MOJENIU C
VICTI0/Ib30BaHMEM T'eOMeTPUYEeCKHUX MOHATUU
¥ TeopeM, armapara anredpsl, LH(POBBIX
pecypcos.

ITonyyaTs npejacTaB/IeHHe 0
[[eHTPa/IbLHOM  TPOEKTUPOBaHUM U 00
UCTOpUM paboT M0 Teopyy MepCreKTUBbI

ITapanniens

[lonsaTusa: mapamienbHOCThb

KnaccudgumpoBarb B3aMMHOE




HOCTb

HpHMOﬁ n IIVIOCKOCTH B

pacIiosio)keHre TPSMOM U TIJIOCKOCTH B

NpPAMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, IMPUBOJAS COOTBETCTBYIOLLIUE
IJIOCKOCTeH [Ipu3sHak mMapasuieIbHOCTH | MPUMEpPHI U3 PealbHOM XKU3HHU.
B MpsSIMOU 51 TIJIOCKOCTH. dopmy/HpOBaTh ornpezeneHue
npocrpadcTB | CBoiCTBa rapasiyie/lbHOCTH | Tapasiie/lbHbIX MPSIMOM U MJIOCKOCTH.
e TIPSIMOU U TJIOCKOCTH. Jloka3bIBaTh TIpU3HAaK 0
(8 u) ['eomeTprueckre 3a/jauv Ha | Mapa/vieJIbHOCTA TIPSMOU U TJIOCKOCTH;
BbIUMCJ/IEHHE U [J0OKa3aTelbCTBO, | CBOMCTBA  MApaj/Ie/IbHOCTH  TPSMOU M
CBsI3aHHbIE C MapaJIIe/IbHOCTBIO | IOCKOCTH.
MpsIMBIX W TIJIOCKOCTEHW B Pematb cTepeoMeTpyhueckue 3ajauu
IIPOCTPaHCTBe. BBIUMC/IEHVSI U [I0Ka3aTe/IbCTBO, CBSI3aHHBIE
ITocTpoenue CeYeHus, | C MapasuleJIbHOCTBIO MPSIMBIX U MJIOCKOCTEN
MPOXOJSALLero uepe3 [aHHYHO | B [IPOCTPAHCTBe.
MpsSAMYyI0  Ha  4YepTexe U Pemlath IpakTUyeckKue 3a7aud  Ha
rapasuiesibHoOro [pyroy | MOCTPOEHWe  CeueHWM  Ha  uyepTexax
npsiMoii. PacyéT OTHOLIeHWM. | TeTpas/pa U napasiiesenurnesa.
[TapannensHas TPOEeKLIUA, Pemnate cTepeomeTpuyeckve 3ajjauu,
TpUMeHeHue [Jis1 TIOCTPOeHMs | CBSI3aHHble C  [IOCTPOEHHWEM  CeuyeHUM
CeueHU Ky0Oa 1 | TIZIOCKOCTBIO.
rapaJsuiesienureza. IIpoBoAuUTh JIOTUYECKU KOPPEKTHbIE
CBoUCTBa mapasiesienudrie/ia | JoKasare/bHble PACCYKEHHUS TIPU pelleHrur
Y TIPU3MBI. reOMeTpUYeCKUX  3aZlad  CBA3aHHBIX C
[TapannenbHble IJIOCKOCTH. | TApa/IeIbHOCTHEO TIJIOCKOCTEH.
IIpu3Haku Tapasule/IbHOCTU CpaBHUBaTh U aHa/IM3UpPOBaTh
[BYX MyIocKocTer. Teopema o | peasibHble  CUTyalUW,  CBSI3aHHble  C
Tapasuie/IbHOCTU Y | NapaJiIe/IbHOCTBI0 TIPSIMOM U TIJIOCKOCTU B
eJUHCTBeHHOCTU  IUIOCKOCTH, | IPOCTPAHCTBe; MOJe/JMPOBATh peasibHble
MPOXO/slLel uepe3 TOUKY, He | CUTyal|u, CBSI3aHHbIE C MapaslieJbHOCTBIO
TIpUHA//IeXKalyro [JaHHOM | PSIMOM U TIJIOCKOCTU B TPOCTPaHCTBe, Ha
TJIOCKOCTH U CJIe[JICTBUS U3 Heé. | A3bIKe reOMeTpUur
CpoKcTBa  mapa/ienbHbIX
TJIOCKOCTEH: O Tlapasuie/IbHOCTH
MpsSIMBIX ~ MepeceueHus MpH
repeceyeHnuu IIBYX
Tapa’suiesIbHbIX IJIOCKOCTeN
TpeThel; 06 oTpe3Kax
riapa’suiesIbHbIX TMIPSIMBIX,
3aK/IFOUEHHBIX MeXy
rapasuiesIbHbIMU TJIOCKOCTSMU;
O T[epeceyeHUM TIPSIMOM  C
JIBYMsl rapasuiesibHbIMU
TJIOCKOCTSIMU
Ilepniengu | IloBTOpeEHue: Teopema AKTyanu3upoBaTh (GakTbl W MeTOAbl
Ky/sipHOCTh | [Tudaropa Ha  MI0CKOCTH, | JIaHUMETPUH, pesieBaHTHbIe TeMe,




NPAMBIX H
IJIOCKOCTeH
B
MPOCTPAHCTB
e

(25 u)

TPUTOHOMETPUSI
MPSIMOYTO/TbHOTO
TpPeyro/ibHUKa.
CBoiiCTBa
MPsIMOYTOJIbHOT'O
rapasuienenuneza.
BbluncsieHve [MH OTPe3KOB B
KybOe 1 MIPSAIMOYTOJIbHOM
rapasuienenurese.
[IeprieHAMKYIAPHOCTD
MPsSIMOU U TIOCKOCTU. [Tpr3Hak
TMepIieHIUKYISIPHOCTU  TIPSIMOM
¥ 1ockocth. Teopema o

Ky0a u

CyLL[eCTBOBaHUH U
eITUHCTBEHHOCTH TIPSIMOH,
MpoOXOoJdilled  yepe3  TOUKY
MPOCTPAHCTBA u
repreHuKYyIsipHOM K
wiockoctu.  Ilnockoctu  w

reprieHVKYJIsipHble UM IpsgMast
B MHOT'OrpaHHUKaX.
[leprieHAUKY ISP U
HaKJ/IOHHas.
[TocTpoeHue neprieHAUKY/IsApa
W3 TOUKHU Ha TPAMYHO.

Teopema 0 TPEX
reprieHivKyasipax (mpsmasi U
oOpaTHas).

Yron MeXay
CKPeLMBALMMUCS TPSIMBIMHU.
[Touck TeprieHIUKYISIPHBIX
TMPSIMBIX C TIOMOILIBIO
TMeprieH UKy ISIPHBIX
MJIOCKOCTer

OpToroHasnbHOe
MPOEKTUPOBaHUE.

[TocTpoeHrie ceueHuii KyoOa,
TPU3MBI, MpaBUILHOU
MAPaMU/Ibl C TTIOMOLLIbIO

OpPTOTrOHA/IbHOW MPOEeKI[UH.
CumMmeTpusi B TIPOCTPAHCTBE

OTHOCUTEJIbHO TJIOCKOCTH.
[I10CcKOCTM ~ CUMMeETpUKM B
MHOTOrpaHHUKAX. IIpusHak

TPOBO/IUTH aHA/IOTHU.

dopmyMpOBaTh onpe/e/1eHHs:
TIepIeHUKYJISIPHbIX TMPSIMBIX B
TIPOCTPAHCTBE;  OMpefesieHre  TIPSIMOM,
TepIeHUKYJISPHOU K MJI0CKOCTH.

JloKa3bIBaTh: J1IeMMy 0
TIepPIIeHMKYJ/IAPHOCTA [BYX Mapaslie/bHbIX
MPSIMBIX K TPETbeU MNPSIMOM; TEeOpeMbl O
CBA3W MY TapasyiesibHOCTbIO TPSIMBIX U
VX MIePIEeHJVKYJISIPHOCTBIO K IJIOCKOCTH.

Jloka3bIBaTb: TeOpeMYy, BbIPaKAIOIIYHO
TpU3HAK MNEePHeHAUKY/ISPHOCTU MPSAMOU U
IIJIOCKOCTH; TEOpeMy O CYLIeCTBOBaHUU U
e[IJUHCTBEHHOCTU  TIPSIMOM, MPOXO/sIlen
yepe3 JJaHHYIO0 TOUKY U TeprieH UKy IsIpHOU
K JIaHHOU TJIOCKOCTH.

N300pakaTh B3aMIMHO
TNepreHAUKYJISIpHbIe TIPSIMYIO U TJIOCKOCTb.

dopMy/1MpoBaTh CBOMCTBO
MepreHMKyjisgpa MO0  OTHOLIEHUID K
TJIOCKOCTH.

ITo/nyuaTh mpejcTaB/ieHHe O 3HaYeHUU
neprieHAWKy/isspa sl Apyrux obsacteid
Haykd ((u3vKa, 5SHepreTuka, Ja3epHble
TeXHOJIOTMH), B pea/ibHOW »KU3HU (TeXHHKa,
OKpY»Karoliijass 00CTaHOBKA).

JloKa3bIBaTh YTBED)KJEHUS, CBsI3aHHbIE C

MpoeKI[Merd  TpPsSAMOM  Ha  IUIOCKOCTb,
HeTeprieHINKYyISPHYHO K 3TOM TIPSIMOM.
Jloka3bIBaTh TeopemMy 0 TPEX

TeprieHAuKYy/IsspaX W Teopemy 0OpaTHYyIO

TeopeMe O TPEX MepreHJAnKYJ/Ispax.
ITonyyaTs npejacTraB/ieHHue

OpPTOrOHa/IbHOM MPOEKTHPOBAHUH.
JloKa3bIBaTh TeOpPeMy O MPOEKL[UY TOUKH

00

Ha TIPSIMYO.
Pemiatb CTepeoMeTpUUeCKHe  3a/jauM,
CBsI3aHHble ~ C  TEepHeHAUKYJSIPHOCTBIO

TIPSIMOM M TIJIOCKOCTH.
PeinaTth MpuK/IagHble 3a7laud, CBsi3aHHbIE
C HaXOXK/IeHWeM TeOMeTPUYeCKHX BeJIMUWH.
PemiaTtb CTepeoMeTpUueckue  3ajlauM,
CBsI3aHHbIE C IPUMEHEHHWEM TeOpPeMbI O TPEX
TepreH/JUKyJispax, HaXOXXJeHUueM




MeprieHIUKYyISIPHOCTA  TIPSIMOM
U IUIOCKOCTU Kak CJie/ICTBUe
CUMMETPUU. [TpaBUbHBIE
MHOTOT'PaHHUKH

Pacuét paccTOsSIHUM OT TOUKMU
mo  maockoctd.  CrocoObl
OMYCTUTb  TEepPIeHIUKYJISPbI:
CUMMETpUSI, CABUT TOUKHU TIO
napasienibHou npsmou. CraBur
10 Hemnapa/ielbHOU TIPsSIMOM,
HM3MEeHeHUe PacCTOSTHUM

PacCTOSTHUMN, TTIOCTPOEHUEM MPOEKILIUA.
CpaBHHMBaTh U aHA/TU3UPOBATH
VTBEPXKJEHUSS C  LeJbl0  BbISBIEHUS
JIOTUYECKA KOPPEKTHbIX W HEKOPPEKTHbIX
pacCy>XIeHUM.

AHaM3WpoBaTb U MOJAE/IMPOBATh Ha
S3bIKe T[eOMeTPUH peasibHble CUTYyalUu,
CBA3aHHble  C  MEePHeHAUKYJ/SPHOCTHIO
NMpsSIMOM ¥ TJIOCKOCTH;  MCC/Iei0BaTh
TIOCTPOEHHbIE MOJIeJId, B TOM 4YHUCIe U C
WCTIO/Tb30BaHUEM arlfapara ajareopsbl

Yriaer mn
PacCTOSAHMSA
(16 u)

[loBTOpEHue: yroa Mexzny
NpsIMbIMM ~ Ha  I[JIOCKOCTH,
TPUTOHOMETPUS B

MIPOM3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB.

[ToBTOpEHMe: yron Mexnay
CKPeLVBALMUCS TMPAMBbIMU
B MPOCTPAaHCTBe.
['eomeTpuueckue MEeTOZbI
BBIUMC/IEHUSI ~ yIJla  MeXAy
MPSIMBIMA B MHOTOIPaHHUKAaX.

JIByrpaHHbINU YTOJL.
CBOWCTBO JIMHEUHBIX  YIJIOB
JIBYTPaHHOTIO yIJIa.

[TepneH AWKy ISIpHBIE
MJIOCKOCTH.

CBoiiCTBa B3aMHO
TeprieHIUKYISIPHbIX
TJIOCKOCTEM. [1pr3Hak
TepIieHIUKYISPHOCTH
TJIOCKOCTeH; TeopeMa 0
NpsIMOM  TlepeceyeHrsi  ABYX
TIJIOCKOCTEN
MEepreHIUKYISPHBIX — TPeTheu
IJIOCKOCTH.

[TpsiMmoyTOJIbHBIM
rapasuiesienunesn; Ky0;
r3MepeHus, CBOMCTBA
MPsIMOYTOJIbHOTO

Iapajuiesiernuvried. TEOPEMH (0

AKTyanu3upoBaTb (AaKTbl U METO/bI
TIJIAHUMETPUH, peJsieBaHTHbIE TeMe,
MIPOBOJUTh aHAIOTUH.

dopMy/MpoBaTh
[IBYTPaHHOTO yTJa.

Jloka3bIBaTh CBOKWCTBO paBeHCTBA BCexX
JIMHEMHBIX yTIJIOB [ABYTPAHHOIO YTJIa.

KnaccuunmpoBars [ByrpaHHble YIJbl
B 3aBUCUMOCTH OT UX IPaZlyCHON MepBbl.

dopMmy/UpOBaTH oripefiesieHue
B3aMMHO IepIIeHUKY/ISIPHBIX TVIOCKOCTEH.

Jloka3biBaTb TeopeMy O [IpU3HaKe
NepreHIKYJ/IIPHOCTH JIBYX TJIOCKOCTEH.

dopmy/UpOBaTH ClefiCTBHe (u3
TIpPU3HAaKa) 0 NepreH/UKY/IIPHOCTH
IJIOCKOCTH,  KOTOpasi — MepreHAuKy/IspHa
MpSIMOM, 1O KOTOPOM TepeceKkarTcs [iBe
IIJIOCKOCTH, 3TU TVIOCKOCTSIM.

Jloka3bIiBaTh  YTBEPXK[EHUS O €ero
CBOMCTBax; Teopemy W C/e/CTBHE W3 Heé O
[MaroHasIsIx NPSIMOYTOJIBHOT'O
napasuiesienunesa.

PemiaTte CTepeoMeTpyuecKHe 3a/iaud,
CBSI3aHHbIe C MepPIeHJUKYJ/ISIPHOCTD MPSMBIX
17} TIJIOCKOCTeN, VCII0JIb3Y S
TJIaHUMEeTPpUUeCKre (pakTbl U METO/bI.

IIpoBoguTh JIOTMYECKHM KOPPEKTHbIe
Jl0Ka3aTreJibHble PACCY KJEHUS MPU pelleHUH
reOMeTpUYecKrMx 3ajay, CBSI3aHHbIX C
NepIrIeHUKYJISIPHOCTBIO IJIOCKOCTEH.

oripejiesieHe




JIaroHaau MPSAMOYTOJIBHOTO
rnapasuiesienurieia U cjaefCcTBUe
U3 Heeé.

AHaJIl/l3l/lp0BaTb H MOAE/IMPOBATb HA
A3bIKE€ T'€OMETpHUH pedJ/IbHble CHUTYydllUH,
CBA3dHHBIE C MeprieHANKyJ/IApHOCTBIO

CrepeoMeTpruecKue Y | TIPSIMBIX U TIJIOCKOCTEH.
MpUKJIaJHbIe 3ajauu, HccnepaoBaTrb TOCTPOEHHBIE MOJEH, B
CBSI3aHHblE ~ CO  B3aWMHbBIM | TOM YMCJIe U C MCIO0JIb30BAaHMEM arirapaTa
pacrosiokeHueM TpsSMbIX U | anreOpsl.
TJIOCKOCTH. PemaTth TIpUKJIaJiHbIe 3a/1auu,
[ToBTOpEHUE: CBsI3aHHbIe C HaXxOoXKJAeHUeM
CKpellUBatol1ecs TIpsiMble, | FEOMEeTPUUYECKUX BeJTMUUH
rnapasiesibHble  TJIOCKOCTU B
CTaH/APTHBIX
MHOTOrPaHHUKAaX.
[Tapa rapasuieIbHbIX
IJIOCKOCTer Ha
CKpel[HBarOLAXCS TIPSIMBIX,
paccTosiHue MeXIY
CKPEeIIUBAIOIAMUCS TIPSIMBIMU
B MTPOCTBIX CUTYalUsIX.
OnyckaHue
reprneH/IUKYJIsSpoB,
BbIUMC/IEHWE DPACCTOSSHUM  OT
TOYKM 10 TOYKW; MPSIMOMU;
TMJIOCKOCTH.
Beluvcienve  pacCTossHUM
MeXIy CKpeILMBaIAMUCS
MPSIMbIMU C TTOMOIIIbIO
repreHANKYIsIpHOM
TJIOCKOCTH.
TpéxrpaHHbIn yrod,
HepaBeHCTBA /ISl TPeXTIPaHHbIX
yTJIOB.
Teopema [Tudaropa,
TeopeMbl KOCUHYCOB U CUHYCOB
O TPEXTPaHHOI'0 yrJja.
OneMeHTbI cheprueckoii
reoMeTpHHu: reojie3uueckue
JIVHUM Ha 3emiie
MHororpax CucrtemaTv3alnusi  3HAHUM: Paborarb C yueOHMKOM: 3a/|aBaTh
HUKH MHororpaHHUK U €ro | BOIMpPOCHI, JienaThb 3aMeyaHus,
(7 1) sneMeHThl. [lupamuga. Buzbl | KOMMeHTapyu.
MpamMuI,. [TpaBubHast AHa/M3WpoOBaTh pellieHue 3a/]auu.
nvpamuza. PucoBaTh BbITTyK/ble MHOTOIPAHHUKHU C
[Tpu3ma. [Tpsimasi Y | 3a[laHHBIMU CBOMCTBAMM; BOCCTaHAB/IUBAaTh




HaKJIOHHast TIPU3MBI. | OOIMIA B/ BBITYK/IOT0 MHOTOTPAaHHHUKA 10
[TpaBuibHasi mpusMa. [IpsiMoit | ABYM ero mpoeKIUsiM.
rapa’suiesiernures, Ioka3bIBaTb  CBOWCTBAa  BBIMYKJIOTO
MPsSIMOYTOJIbHBIN MHOTOTPaHHHUKa.
napasuiesnienurnes, Kyo. PucoBaTh BbINYK/Ible MHOIOTPAaHHUKHU C
BbInyK/ible MHOIOTPAaHHUKU. | pa3HOM  SWIEPOBOM  XapaKTepUCTUKOW;
Teopema Ounepa. [IpaBuibHbIE | KCC/IeJ0BATh  BO3MOXXHOCTH — MOJTYYEHMS
u TOTyTIPaBUIbHBIE | pe3y/ibTaTa MPU BapbUPOBAaHUU IaHHBIX.
MHOTOTPaHHUKHU Jloka3pIBaThb CBOMCTBA IPaBUIbHBIX
MHOTOTPaHHUKOB. I1nanupoBaTh
TIOCTPOEHUE TIPaBU/IbHBIX MHOTI'OTDaHHUKOB
Ha TIOBEPXHOCTSIX [JPYTUX MPaBUIbHBIX
MHOTOTPDaHHUKOB
BekTopsl B [Touatue  BekTOpa Ha AkTyamu3upoBaTb (akTbl W MeTOAbI
MPOCTPAHCTB | TVIOCKOCTH U B IIPOCTPAHCTBE. | [JIAHUMETPUH, penieBaHTHbIE TeMe,
e Cymma u Pa3HOCTh | MPOBOAUTD aHAJIOTUM.
(12 u) BEKTOPOB, [paBUJI0 OnepupoBaTh NOHATUAMM: BEKTOP Ha
napasijiesierniuriesia, YMHOXXeHHe | TIJIOCKOCTH 17} B TPOCTPAHCTBE;
BEKTOpA Ha YMCJ/I0, PA3/iOKeHUe | KOMITJIaHapHble  BeKTOpbl.  IIpuBOoAuTH
BeKTOpa TI0 0a3ucy TpéX | mpuMepbl GHU3NUECKUX BEKTOPHBIX BEJTMUKH.
BEKTOPOB, He JeXalux B OcBauBarb TMpaBuia  BBINOJHEHUS
O/IHOM TIJIOCKOCTH. JeUCTBUM  CJIOKEHUsT M BbIUMTaHUSA
CkansipHOe  TIpOM3Be/ieHHe, | BEKTOPOB, YMHOKEHHS BEKTOPA Ha YMCIIO.
BBIUMC/IEHWEe  yIJla  MeXAy Jloka3bIBaTh TMPU3HAK KOMILIAHAPHOCTH
BEKTOPaMU B ITPOCTPAHCTBe. TPEX BEKTOPOB.
[Ipocrenmme  3agaum  C Jloka3bIiBaTb TeopeMy O Ppas/ioKeHUr
BEKTOpamMu nmroboro  BeKTOopa IO TPEM  JIaHHBIM
HeKOMIIJIJaHapHbIM BEKTOpaM.
I[IpyMeHATL TpaBu/a  BBIMIOJIHEHUS
JEeUCTBUM  (JIO)KEHUSI U BbIUWTAHUSA

BEKTOPOB, YMHOXXEHMsI BEKTOpa Ha UHMCJIO0
TIpU pelleHny 3a/1au.

HaxopuTh KOOpAWHAaTBl BEKTOpa B
JaHHOM 0a3uice W CTPOUTH BEKTOP IO €ro
KOOp/IMHATaM.

BCnoMHUTB OIpefie/ieHre  CKa/IIpHOTO
YMHOXXEHHWS] U €r0 CBOMCTBA. BBIUMC/IATE C
TIOMOIIIbIO CKAJIIPHOTO YMHOXEHUSI JIJTHHBI

BEKTOPOB, YTJIBI MeXIy HUMH,
yCTaHaB/IUBATh TMepIIeHUKYIIPHOCTD
BEKTOPOB.

AHanu3upoBaTh U MO/e/JIMPOBaTh Ha
S3bIKE TEeOMEeTPUM peajibHble CUTYyaluH,
CBsI3aHHble C (DPM3UUECKMMU BEKTOPHBIMU




BeJIMUMHAMM.

Hcnonb3oBaTh TpU  pelIeHUM  3ajjay,
CBSI3aHHBIX C BEKTOpPaMU B MPOCTPAHCTBe,
TJlaHUMeTpruueckue (DaKThl U METO/bI

IToBTOpEHUeE,
00001IeHHe
H
cucreMaTH3a
U 3HAHUH
(54)

CeueHust MHOI'OrPaHHHKOB!

CTaH/ApTHbIE MHOT'OTPAaHHUKH,
METOJ CJIefloB, CTaHJapTHBIE
TIJIOCKOCTH, riepeceueHus

MPSIMBIX U TJIOCKOCTEN
[TapasnsenbHBIe TIPSIMbIe U
IIJIOCKOCTH: T1apaJjijie/IbHble

ceuyeHUs1, paCYéT OTHOILIIEHUM,
YTJIbI MEXY
CKpeIUBaIOLMHUCS MPSIMbIMHU.
[TeprieHAVKY/ISIDHBIE
NpsiMble u TJIOCKOCTH:
CTaH/apTHbIE napbl
TMeprieH/IUKYISIPHBIX
TJIOCKOCTeH U TMPSIMBIX,
CUMMETPUU MHOTOTDaHHUKOB,
TeopeMa 0 Tpex
reprieHIUKy/isipax,
BBIUMC/IEHUS JTAH B
MHOTOIPaHHUKAaX

CB000/JHO OmEepUPOBATH MOHATHAMM:

oToOpa’keHHWe IIPOCTpaHCTBA Ha  cebs,
NBWKEHHE TIPOCTPAHCTBA; IL[eHTpa/bHasl,
oceBasi UM  3€pKa/bHasi  CHMMETPHH,

napaJijieflbHbIi  TepeHoc;
nogobue duryp.

JIoKa3bIBaTh YTBEP)KJEHUS O TOM, UTO
LleHTpasbHas, oOceBass W  3epKaJjibHas
CUMMeTpWH,  MapajyiefibHblii  TepeHocC
ABJIIIOTCSA ~ [ABWKEHUSMU.  BBIMOTHATH
nipeobpa3oBaHus TT0006usl.

OnepupoBaTh MOHATHAMM: TpsMas U
cdepa Siinepa.

Pemiatp reomerpuueckue
WCII0/Ib30BaHNeM JBHKEHUH.

Hcnonb3oBaTh TIpU  pellleHuM  3ajau
JBIDKEHUs TIPOCTPAHCTBA U UX CBOMCTRA.

CpaBHHMBAaTh U AHA/TU3UPOBATH
VTBEPXKAEHUST C  1eJIbl0  BBISIBJIEHUS
JIOTUYEeCKU KOPPEKTHBIX U HEeKOPPEeKTHBIX
pacCyKeHUM.

HccnegoBaTh OCTPOEHHbBIE MOJIEIH.

Hcnonib30BaTh I{U()POBLIE PecypChl

PaBeHCTBO |

33aun = C

11 k1acc (He meHee 102 9)

Ha3Bauue
pa3fena (Tembl)
OcHoBHbBIEe BU/IBI [leSiITe/IbHOCTH
Kypca OcHoBHoOe cojep)xaHue
y4anuxcs
(xo/1MYecTBO
JacoB)
AHanuTHuyecKas [ToBTOpPEHMe: KOOpPAMHATHI |  AKTyanusupoBaTh (DakTbl U METO[bI
reomMeTpus BeKTOpa Ha IUIOCKOCTM W B | [VIAHMMETPUM,  DeJIeBaHTHbIe  TeMe,
(15 u) IIPOCTPAHCTBe, CKaJIIpHOe | IPOBO/JUTH aHaJIOTUM.
Tpou3Be/ieHre BEKTOPOB, CBoguUTBb [IeMCTBUSA C BEKTOpPaMHU K
BBIUMCJIEHWE  yIVIa ~ MeX[Y | aHAJIOTUUHBIM  JIEUCTBUSIM  C  HUX
BEKTOpaMd B TMPOCTPAHCTBE. | KOOPAUHATaAMMU.
YpaBHeHue TIPSIMOH, BcnoMHUTH oripeziesieHue
NPOXOJSALLeH yepe3 [IBe TOUKU. | CKaJIIPHOTO YMHOXXEHUSI U ero




YpaBHeHue TIJIOCKOCTH,
HOpMaVJib, ypaBHeHHe
TJIOCKOCTH B OTpe3Kax

BekTopHOe Tmipou3BefeHue.
JIuHeliHbie HepaBeHCTBa,
JIMHEMHOe TPOrpaMMUPOBaHUe

AHaniTuueckre MEeTO/bI
pacuéTa yrjia MeXxay MNpsMbIMU
u TJIOCKOCTSIMU B
MHOI'OI'DaHHUKAX. dopmyJia
pacCTossHUS OT TOYKUA [0
TIJIOCKOCTU B KOOpAMHATaX.

HaxosxgeHue pacCTOSIHUM OT
TOUKHU [I0 TUIOCKOCTH B KyOe U
MpaBWIbHOW MUpaMU/Ie

Boruvcnsate €
CKaJISIPHOT O YMHOXXEHUS JTUHBI
BEKTOPOB,  YIJIbI ~ MeXAY  HUMH,
yCTaHaB/IUBaThb  MePHeHUKYJ/ISIPHOCTb
BEKTOPOB.

BbIBOMTH ypaBHeHHE TIJIOCKOCTH U
dbopMyny paccTOSHUSI OT TOUKH [0
TJIOCKOCTH.

Pemiatns 3a/lauuy, coueTast
KOODJAUHATHBIN U BEKTOPHBIA METO/IbI.

IIpoBOAUTH JIOTHUUECKU KOPPEKTHbIE
JOKa3aTe/IbHbIe PpacCyXJeHusl TIpU
pelleHur TeoMeTPpUUeCKHMX 3ajauy Ha
TpUMEeHEeHUe BeKTOPHO-KOOPAMHATHOTO
MeTo/a.

AHanu3upoBaTh U MOJe/IMPOBATh

CBOMCTBa. IMOMOILIBIO

Ha A3bIKE reomMeTpun pea/ibHbIE
CUTyallu1, CBf3daHHbIE BEKTOpPpdAMH U
KOOpAWHaTaMMu.

VicciiegoBaTh MOCTPOEHHBIE MO/IEIH,
B TOM UWCIe U C WCI0/Ib30BaHUEM
anrapaTa anre6pbl.

Ncnonb3oBaThb KOMITbIOTEPHBIe
MIPOrpamMMBlI.

3HAaKOMUTBCA C UCTOPHEN pa3BUTUS
MaTeMaTHKH

IToBTOpEHUe,
0000meHue H
cucTeMaTH3anus
3HaHUU

(15 uacoB)

CeueHUsi MHOTOTPDAaHHUKOB:
CTaHJAPTHbIE MHOTOTPaHHUKH,
METOJZ, C/Ie[lOB, CTaHJapTHbIe
TJIOCKOCTH, repeceueHust
MPSIMBIX U MIJIOCKOCTeM

[TapannienbHbie TpsiMble U

TJIOCKOCTH: rapaJsuie/ibHble
CceueHMs, PACUYET OTHOIIEHUH,
YTJIbL MeXIy
CKpelLMBaOLIUMUCS

MIPSIMBIMU

[TeprieHIUKYISIPHBIE
rpsiMble u TJIOCKOCTH:
CTaH/JApPTHBIE napbl
repreHANKYISIPHbIX
TJIOCKOCTeN v TMPSIMBIX,
CUMMETPUM MHOTOTPaHHUKOB,
TeopeMa 0 Tpex

repneHAuKyspax,

CTpoutnb ceueHus.

PemiaTh cTepeomeTprUuecKre 3aZjauu
Ha [l0Ka3aTelbCTBO MaTeMaTUUeCKUX
OTHOILIEHUH, HaxO0XKJIeHHe
reoOMeTpU4eCcKHUX BeJIMUWH (J/IUH, YTJIOB,
TI7I0Iaziel, 00BEMOB).

HNcnonb3oBarh pelLleHun
CTepeoMeTpUYeCKUX 3a/1a4u
TJlaHUMeTpUueckre (PakTbl U MeTO/bI.

IIpoBogMTH JIOTUUECKU KOPPEKTHbIE
JlOKa3aTe/bHble  pacCyXJeHusi  Tpu
pelleHU CTepeOMeTPUYEeCKUX 3a/au.

CpaBHMBaTh ¥ AaHA/IM3UPOBATH
peaibHble  CUTyallud W  BBISIB/ISTH
BO3MOJKHOCTh €€ MO/IeJIMPOBaHus Ha
SI3bIKEe TeOMEeTPUH.

MopenupoBaTthb peanbHYI0
CUTyal[MI0 Ha SI3bIKe FeOMeTpUU U

npu







BbIUMCJIEHUS JJTWH B
MHOTOrpaHHUKaX

[ToBTOpEHuMe: TI0Lain
MHOT'OYT'OJIbHUKOB,  (DOPMYJIbI

[T TUIOITiaZield, COoOpa)keHUsI
roz006ms.

[Tnomagu CeueHuu
MHOT'OTDAaHHUKOB: TIoIaAn
MOBEpXHOCTeH, pa3pe3aHus Ha
yacTH, cCoobpakeHUsI TT0100UsT

HCC/IeJ0BaThb IIOCTPOEHHbBIE MOJE/IN, B

TOM 4YUCJIe U C WUCI0J/Ib30BaHUEM
arrapata anre0psbl.
Hcnonb3oBarb KOMIIbIOTepHbIe

MPOrpamMMbI MPY PeLLeHUH 3a/au.

O0BéM
MHOTOTPaHHHMKA
(17 u)

O6BéEM Tesa. O6nem
MIPSIMOYTOJTLHOTO
napasienenurneza. 3azauu 00
yIBOeHUM KyDa, 0 KBajparype
Ky0a; 0 TPUCEKINH yT/Ia.

CrepeomeTprueckue
3a/1aud, CBS3aHHBIE C 00BEMOM
IIPSIMOYTOJILHOT'O
napa’sijiesienunesa.

[Ipuknagnbie 3aZlau,
CBSI3aHHbIE C  BBIUHC/IEHHEM
00béMa TIPSIMOYT OJIbHOT'O
Triapa’siiesienureia.

O06BEM TIPSIMOI TIPH3MBI.

CrepeomeTprueckue
3aJauwy, CBsI3aHHbIE C
BBIUMC/IEHHEM 00BEMOB

TpsIMOM TIpu3Mbl. [IpuKiaiHbIe
3ajjau, CBsi3aHHble C 00BEMOM
MPSIMOM MIPU3MBI.

BrruriciieHrie 06EMOB Ten C
[IOMOIL[bFO OIpe/ie/IEHHOI0
uHTerpasia. O6bEM HaK/IOHHOM
TIPU3MBI, THPAMU/IBI.

dopmyna o00BbéMa
MUpaMU/BIL. OTtHoLLIeHne
00beMOB mHMpaMH C OOIIMM
YTJIOM.

CrepeomeTprueckue
3aJjauy, CBsi3aHHbIe C 06 bEMaMu

HaK/IOHHOU TPH3MBI,
MUPaMU/IBIL.

[IpuknagHele 3a7aud 10
TeMe «O0OBEMBI Te/»,

CBo0opHO OnepupoBaTh
MOHATHAMM: O00BEM Tena, 00BEM
MIPSIMOYTOJILHOTO TIapasule/iernuIe/ia.

Dopmy/IMpOBaTH OCHOBHbIe

CBOUCTBa 00OBEMOB.
Jloka3piBaTh TeopeMy 00 00BbéMe

MMpAMOYT'OJIBHOI'O Nnapa’sienenudrieia,
cj1e1CTBUA U3 Heeé.
PEBpEBﬂTI: MHOI'OI'PAHHHKH,

TepeK/IabIBaTh YaCTH.
Pematb cTepeoMeTpuuecKue 3a/jauy,
CBSI3aHHbIE C BBIUKMC/IeHHWEM 00béMa

MIPSIMOYT'OJIbHOTO napasuienenunesa,
TIPU3MBI.

CpaBHMBaTh ¥ aHA/IM3UPOBATh
YTBEPXK/JEHUsT C 1eJbl0  BbISIBJIEHUS
JIOTUYEeCKU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKIeHU.
AHaM3MpoBaTh U MOJE/IUPOBATh

Had A3bIKe reomMeTpun pea/ibHbIE
CUTyalu, CBA3dHHBIE C 00BEMOM
MMpAMOYT'OJIbBHOT'O Imapasuiesnenudriend,

TIPU3MBI, TTHPAMU/IBI.

HccnepoBaTh IOCTPOEHHbIE MO/,
B TOM UHCIe U C HCI0/Jb30BaHuEM
arrapara ajareopal.

BbiBOoAUTD OCHOBHYO
WHTerpaibHyI0 dbopmyny IS
BBIUKC/IeHUsI 0ObEMOB TeJl.

Jloka3piBaTh TeopeMy 00 00BbéMe
HaK/JOHHOM TpU3Mbl Ha  TpUMepe
TPeyTOMbHOMN TIPU3MBI 1 JUTST
TIPOM3BO/IbHOM TIPU3MBL.

Jloka3bpiBaTh TeopeMy: 00 00OBéMe




CBsI3aHHbIE C 00bEMOM
HaKJIOHHOU TIPU3MBI,
TTUPaMU/IBL.

[TpumeHeHre 00BEMOB.

Brbrunicienue PaCCTOSAHUA [0
IJIOCKOCTH

TUpaMU/Ibl, (HOPMYIMPOBATh C/IeCTBHUS
13 Hee: 00BEM YCEUEHHOW MUpPaMU/BbI.
BbeiBoAUTE (OpMyJy [T BBIUMC/IEHHUS
00BEMOB yCeuEéHHOMN TTMPaMU/IbI

Tena
BpalleHusl.
(24 1)

LHunuHapuyeckas
TTIOBEPXHOCTD, obpa3yrorue
LIWIMHAPUYECKOU
TIOBEPXHOCTH.

Lumaugp. [Tpsamou

Kpyropor uumusHzap. Ilnomazns
MOBEPXHOCTH LIUIUH/PA.
KoHnueckass MOBEPXHOCTB,

obpasytoriye KOHHUYEeCKOH
rnoBepxHoCTU. Konyc. CeueHue
KOHyCa TJIOCKOCTBIO,
rapasiie/lbHOU TJIOCKOCTH

OCHOBaHUS. Y CeuéHHBIN KOHYC.
M300pakeHrie ~ KOHYCOB M
yCeuE€HHbBIX KOHYCOB.
[Inowazae
TIOBEPXHOCTH 17}
MOBEPXHOCTH KOHYCa.
CrepeoMeTpruecKre 3a7aud

OOKOBOM
TIOJ/THOM

Ha Jl0Ka3aTe/IbCTBO U

BBIUMCJIEHHE, TIOCTPOEHUEM

ceueHuH LIWIMH/Ipa, KOHYCa.
[IpuknagHbie 3a/]auy,

CBsI3aHHbIe C LUIUHADPOM
Cdepa u map.

[Tepeceuenue cepsl U 11apa
C TIJIOCKOCThIO. Kacanme 1miapa
U cdepbl MJIOCKOCThbIO. Bum u
n300pakeHHe I1apa.
YpaBHeHUe cdepsl.
[Tnoujaabs cdepbl U €€ uvacTel.
CummeTpust chepsl U m1apa.
CrepeoMeTprUUecKHe 3aJauu

Ha Jl0Ka3aTebCTBO U
BBIUMC/IEHUE, CBsI3aHHbIE CO
chepoii u 11apomM,

MOCTPOEHUEM HX CeueHUH
TJIOCKOCTBHO.

CBo0OogHO OnepUpoOBaTh
MOHATUAMMU: L[WIMH/IPHUeCKast
MOBEPXHOCTb,  LWIMHApP.  W3yuarth

CriocobObl TONyUYeHUs LWIUHAPHUYIEeCKON
TIOBEPXHOCTH, LIWJTMH/PA.

M300pakaTh LWIMHAD U €ro
CeueHUs TJIOCKOCTHIO.

CBobopsHO onepupoBaTh
MOHATUAMMU: KOHHUeCKasi [TOBEPXHOCTb,
KOHYC, YyCEeuéHHbIM KOHyC. W3yuaTb
crocobbl  TIO/lyyeHUsT ~ KOHWUECKOMH
TIOBEPXHOCTH, KOHYCa.

M300pakaTh KOHYC M €r0 CeueHus
TIJIOCKOCTBIO, TIPOXO/IsAIIel uepe3 0Ch, U
TIJIOCKOCTBIO, TIepIIeHANKY/IIPHOMN K OCH.

BbIBOUTH bopMyibI hib 63
BbIUMC/IeHUsT OOKOBOW W TIOJIHOU
TIOBEPXHOCTEM Tesl BpallleHus.

Pemiath cTepeoMeTpuUuecKUe 3a/jauu,
CBSI3aHHble C TeJlaMW  BpallleHus,
HaxXxOoXKeHrWeM IUIoljaii OOKOBOM U
TOJTHOW  TOBEPXHOCTH, TOCTPOeHHeM
CeUYeHUH.

Vicnonb30BaTh TIPU pellieHUM 3ajjay
TJIaHUMeTpuueckue (HakThl U METOABI.

CpaBHMBaTh 1 aHa/JIM3MPOBATh
YTBEPXKJEHUsST C 1e/ibl0  BbISIB/IEHUS
JIOTUYEeCKU KOPPEKTHBIX u

HEKOPPEKTHBIX PaCCyKJeHUM.

AHanu3upoBaTb U MO/e/JMPOBATh
Ha  s3blKe  [eOMeTpUU  peasibHble
CUTyal|iy, CBsI3aHHble C KOHYCOM U
LAJIMH/IPOM.

HccnepoBaTh IOCTPOEHHbIE MOJH,
B TOM UYMC/JIe U C MCI0J/Ib30BaHUEM
arrapara ajareopal

AKTyamM3upoBaTh (PaKTbl U METO/bI
IJIaHMMeTpUY,  pejleBaHTHble  TeMe,




[IpuknagHbie 3a/lauu,

CBs3aHHble CO cdeport W
11apOM.

IloBTOpEHME:  OKPY)XHOCTH
Ha IJIOCKOCTH, BBIYKC/IEHUS B
OKPY>KHOCTH, CTaH/JapTHhIE
roz100mst

Pa3nmuuHeble KOMOWHAIU
Tes BpallleHus U
MHOT'OTDaHHUKOB.

3agaun no Teme «Tema u
MOBEPXHOCTH Bpall[eHUsI»

NMpoOBOAUTDL dHAJ/IOTUMH.

CBoboaHO onepUpoBaTh
MOHATUAMHU: cdepa U 1Iap, LEHTD,
paauyc, auameTp cdepsl U 1apa.

HNccnepoBathb B3alMHO€e

pacroJsio’keHue cepbl U MI0CKOCTH.
®opmy/MpoBaTh oripeziejieHue
KacaTe/lbHOM TIJIOCKOCTH K cdepe.

JToKa3bIBaTh TeOpeMbl O CBOWCTBe U
NpU3HaKe KacaTeJbHOM M/I0CKOCTH.

BbIBOJUTH dbopmyny JJIst
BBIUMC/IEHUS TUIoMaAu cdepbl uepe3
pazuyc chepsl.

PeiiaThb cTepeomMeTpUuecKue 3ajauu,
CBsi3aHHble CO cdepold U 1IapoM,
HaxoXKJeHueM Tuiolaau cdepbl U eé
yacTeli, MOCTpoeHreM ceueHui cdepsl U
1Iapa.

AHa/NM3UpoOBaTh U MOJAETHPOBATH
Ha  sA3bIKe TeoOMeTpUU  peaslbHbie
CUTyalluM, CBsi3aHHble C IIapOM U
ccepoi.

PemaTh NpocCThie 3aflaud, B KOTOPBIX
burypupyoT KOMOUWHAaI[UH Ten
Bpall|eH!s] U MHOTOTPaHHHKOB.

Hcnonb30BaTk Mpy pellleHny 3ajady,
CBsSI3aHHBIX CO cdepoll U IIapoM,
TJIaHUMeTpUUeckre (akTbl U METO/IbI.

Pemath cTepeomMeTpuueckue 3ajiauu,
CBs3aHHble C TejJlaMd  BpalleHus,
TIOCTPOEHHEM CeueHHi TeJl BpallleHus], C
KOMOWHALMsMA ~ TeJl  BpallleHus U
MHOTOIPaHHUKOB.

IIpoBoUTH /IOTMYECKH KODPEKTHbIE
J0Ka3aTejibHble  PAacCyK[eHusi  MpH
pellieHWd  TeoMeTpUYecKMx  3afad,
CBSI3aHHBIX C TepIreHJUKY/ISIPHOCTBIO
TIJIOCKOCTEN.

AHa/M3UpOBaTh U MOJAETUPOBATH

Had A3bIKe reomMeTpun pea/ibHbIE
CHUTyaluu, CBfA3dHHBIE C
MHOT'OI'DPaHHHUKAMMU.

HccnepoBaTh IIOCTPOEHHbBIE MO/,
B TOM UMCJIe U C UCTI0J/Ib30BaHUEM




armapara ajareopsl.

ITnomagu
MOBEPXHOCTU WU
00BHEMbBI
KPYIJIBIX TeJ
(CR))

O6wéMm 1umuHgpa. Teopema
00 00BEMe TIPSIMOro LUINH/IPA.

[Tnomaau OOKOBOM "
TOJTHOU TIOBEPXHOCTHU
LATUH/IPA.

BblunciieHvie 00bEMOB TeJ C
TIOMOIL[bFO oIpe/ie/IEHHOI0
nHTerpasia. O0bEM KOHYCa.

[Tnomaau  GoKOBOM 1
MOJTHOU OBEPXHOCTU KOHYCa.

CrepeomeTprueckue
3a/1auy, CBsI3aHHbIE C
BLIUKC/IEHHEM 00BEMOB
LUTMH/PA, KOHYCa.

[MpuknagHbie 3a7aud  TIO
TeMe «OOBEMBI W TIIOIIAAU

MOBEPXHOCTEH Tel.

O6BbéM 11apa ¥ I1apOBOTO
cektopa. Teopema 00 00BéMe
miapa. [1noiiaas cdepsi.

CrepeomeTprueckue
3a7jauw, CBsI3aHHbIE C
BbIUMC/IeHeM 0O0BEMOB I11apa,
111apOBOr'0 CErMEeHTa, L1apOBOr0o
ceKTopa.

[pukiafHble 3a@auvl 10
Teme «O0OBEMBI TeJ»,
CBsi3aHHBIe C 0OBEMOM IlIapa U
T/I0Ia/IbI0 C(Pephl.

CooTHolLIeHus MeXIy
IVIOL[aJIMU TIOBEPXHOCTEN U
00bEéMamu TTOZI0OHBIX Tel.

[TomobHBIE Tesa B
IIPOCTPAHCTBE.

V3meHeHne 00béMa IIpH
1oZ100uH.

CrepeomMmeTprueckue
3aJauwy, CBsI3aHHbIE C

BBIUKMC/IEHHEM 00BEMOB TeJl U
T/I011Ia/lell MOBEePXHOCTeN

CBo0OogHO onepupoBaTh
MOHATHAMHU: O0BEM Tena, TUIOLAAb
TIOBEPXHOCTH.

®opMy/IHPOBATH OCHOBHbIE

CBOMCTBa 0OBEMOB.

JloKa3bpIiBaTh TeopeMbl: 00 00BbéMe
IUuAuHApa; 00  00béMe  KOHYyca.
BoiBoguTh (GOpMYJIbI [I/1s1 BBIUMC/IEHHS
00BEMa yCeuéHHOTO KOHYCa.

HccneoBaTh NIOCTPOEHHBIE MOJIETH,
B TOM UHCIe U C UCI0/Jb30BaHEM
arrapaTa anre6pbl.

3HaTh BO3MOKHOCTH DelleHUs 3aZiau
Ha MOCTPOeHHe LIUPKYJIeM U JIMHEHKOH,

0 KJIaCCUUeCKHUX Hepas3peLIuMbIX
3a/1avax.

CBobOoaHoO onepupoBaTh
MOHATUSIMHU: 11apOBOM CerMeHT,
1IapOBOM  CJIOM, 1IapOBOM  CEKTOp,
OCHOBaHMe U  BbICOTA  CErMEHTa,

OCHOBAHHE M BBICOTA LIIAPOBOTO CJIOS.

BbIBOJUTDH bopmybl IIst
HaxOXKIEHHUsT  OOBEMOB  IIIAPOBOTO
CerMeHTa, 1IapoOBOr0 CEKTOpa, IJIOL[aAn
cdephl.

Jloka3piBaTh TeopeMy 00 00BéMe
mIapa.

Pemiatb cTepeoMeTpuuecKkue 3a/jauy,
CBsi3aHHBIe C 00BEMOM I11apa, 111apOBOTO
CerMeHTa, II1apOBOTO CEeKTOpa,
T/I01a/IbI0 C(Pephl.

CpaBHMBaTh W aHAJIU3MPOBATh
YTBEPXKIEHUS] C TIeJIbI0  BBISBIEHHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKIAeHUH.

AHa/iM3UpoBaTh 1 MOJEJTHPOBATh
Ha  s3bIKe  TEeOMEeTpUH  peasibHbIe
CUTyalliH, CBsI3aHHbIE C 0OBbEMOM I11apa,
II1apOBOTO CerMeHTa, II1apOBOTO
CerMeHTa, TUIoIaZibio chepsbl.

CBobopHO ONepHUpPOBaTH
MOHATHEM: TI0J00HBIE Te/a B
TIPOCTPAHCTBE.




BbluMC/IATE  O0BEMBI  Tel C
TIOMOIIIBIO OTIpe/Ie/IEHHOT0 MHTeTpaJia.

PemiaTth cTepeoMeTprUecKUe 3a/1auH,
CBSI3aHHbIE C COOTHOIIEHUSAMH MEXIY
TIOIIA/IIMA TIOBEPXHOCTEH U 00bEMaMH
1IOI00HBIX Tel.

IIpoBOAMTDL JIOTMUYECKH KOPPEKTHBIE
JAOKa3aTe/bHbIe PACCY)KJeHHA IIpU
pellleHHd  TeoMeTpPUUeCKHUX  3ajady,
CBSI3aHHBIX C BBLIUMC/IEHHEM O0BEMOB
Tel C TIOMOLIBK  OImpeneiéHHOr o
WHTerpara, HaXOXK/IeHUEM
COOTHOIIIEHWS] ~ MeXIy  TUIOMIasiMU
TIOBEpXHOCTeH M 00bEMaMU TI0J00HBIX
TeJl.

AHa/IM3UpoBaThL 1 MOJIe/TUPOBATh
Ha  SI3bIKe  TEeOMEeTpUH  peasibHbIe
CUTYyal[iH, CBsI3aHHbIE C O0BEMaMU U
TIOBEPXHOCTSIMHU TeJI, Ha JJ0Ka3aTeJIbCTBO
W Ha HAXOXJIEHHWe TreOMeTPHUYeCKUX
BeJTMUMH




JBYOKeHusI
(5w

J[IBI>KeHUsT ~ TIPOCTPAHCTBaA.
OtobpakeHusi. [IBIWDKeHUS U
paBeHCTBO  ¢uryp. O6mume
CBOMCTBa [BWKeHUU. Bugbl
JIBIDKEHUU: rapa’suie/ibHbIN
TepeHoc, L[eHTpa/bHast
CUMMeTpHS, 3epKasibHast
CUMMETpHS, TIOBOPOT BOKPYT
TIPSIMOIA. [Tpeobpa3oBanus
nomobust. Ilpsmas u cdepa

dunepa.
'eoMeTpuyeckue 3afaud Ha
ripuMeHeHue ABWXeHUsT

CBobOoaHo onepupoBaTh
MOHATUSIMMU: oToOpakeHHe
MPOCTpAaHCTBA Ha cebsl, /ABWKeHHe
MIPOCTPAHCTBA; LIeHTpasbHasi, oceBas U
3epKajibHasi CUMMETPHH, Tlapasiie/bHbIN
TiepeHoC; paBeHCTBO U Moziobue Guryp.

JloKa3bIBaTb YTBEPXKAEHUS O TOM,
YTO LieHTpasbHasi, OceBasi U 3epKajbHasi
CUMMETpUH, Tiapasule/ibHbId  T1epeHOC
SIBJISIIOTCSL  IBWDKEHUSIMU. BbINOJIHATH
npeobpa3oBaHus IO00Us.

OnepupoBaTh NOHATHIMU: TIPsIMasi
u cepa Duinepa.

PemiaTe reomerpuueckue 3azaud C
WCII0/Tb30BaHMEM [IBDKEHUH.

Hcnonb30BaTh MpU pellieHuu 3aau
JBIKEHHsI  TPOCTpAaHCTBA U MX
CBOMCTBa.

CpaBHMBaTh 1 aHa/JIM3MPOBaTh
YTBEPXK/JEHUsSI C 1ie/Ibl0  BbIsIB/IEHUS
JIOTUYEeCKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCy>K/eHUM.

HccneaoBarhb NOCTPOEHHbIE MOJIEIH.

Ncnonb30BaTb nudpoBbIe

pecypchbl




IToBTOpeEHUeE,
0000ImIeHne H
cucTeMaTH3anus
3HAHUM
(17 1)

OO0o0iaroriee  TTOBTOPEHMe
MOHATUA W MeTOJOB Kypca
reometpun 10-11  kjaccos,
CHUCTeMaTU3alusl 3HaHUM.

Wctopus pa3BUTUS
CTePeOMeTPUM KaK HayKu U eé
pOJib B Pa3BUTUU COBPEMEHHBIX
VHXeHEPHBIX U KOMITbIOTePHBIX
TeXHOJIOTUH

Pemiath cTepeoMeTpuyecKue
3a/1aun Ha JlOKa3aTebCTBO
MareMaTU4yeCcKux OTHOLLIEHUH,
HaxoXJeHue reoMeTpu4ecKux
BeJIMUMH ([JIMH, YIJIOB, TUIOLIAJeN,
00BEMOB).

Ncnonb3oBarh IpyU  pelleHUu
CTepeoMeTpUYeCKUX

33/lay TJlaHUMeTpUueckue (akTbl U
METO/IbI.

IIpoBoauThH JIOTUYECKHU
KOpPpEeKTHbIe JloKa3aTejibHble
paccyKeHus rpu pelLleHuu
CTepeoMeTpUYeCKux 51

IVIAHUMEeTPUYEeCKHUX 3a/adu.

CpaBHUBaTh M aHA/IM3MPOBAThH
peajibHble CUTyallUd U BBIABJIATH
BO3MOXHOCTb €€ MO/ie/IMpOBaHusA Ha
sI3bIKe 'eOMeTpHUU.

MopenupoBaTb
peajibHyl0 CUTyaLMl0 Ha  s3bIKe
reoMeTpuu 1%} HCC/1e0BaTh
TIOCTPOEHHBIE MOJIe/IY, B TOM YHUC/Ie U
C VICII0J/Ib30BaHMEM anrapara
anreOpsl.

Ncnonb30BaTh  KOMIBIOTEPHBIE

MpOrpaMMBbl MPU peLleHuH 3ajay.
IlonyuyaTts mipejcTaB/ieHHEe O
reoMeTpyud Kak O pa3BUBAOLIeics
HayKe, WCCIeAyIoLleld OKPY’KaroLUi
MHUD, CBsI3aHHOW C  peayibHbIMU
o0beKTamMH, TIOMOTarolllell  peluThb
peasibHble JKW3HEHHble CUTyalUd O
pOJI CTEPEOMETPUU B Pa3BUTUU
COBpEMEHHbIX VH)XKeHEePHbIX u
KOMITbIOTEPHBIX TEXHOIOT U




TEMATHUYECKOE IVNTAHUPOBAHUE

10 KITACC
KosnuecTBo uacoB
No HanmMeHoBaHMe pa3/ie/ioB dnekTpoHHbIe (1udpoBbIe) 00pa3oBaTe/TbHbIE
KonTpo/sibHbIE
n/n 4 TeM NPOorpamMMbl Bcero pecypchbl
padoThI
Brererie B http://school-collection.edu.ru/catalog/res/
1 A 23 1 14eaa46b-c755-473a-422b-c9720dc13e43/?
CTepeoMeTpHI0 .
interface=catalog
B
2 SAHMHOE PACTIONOEHHe 6 1 https://resh.edu.ru/subject/lesson/6133/start/272668/
MIPSIMBIX B IPOCTPAHCTBE
[TapanienbHOCTE NPAMBIX
3 U TIJIOCKOCTel B 8 https://resh.edu.ru/subject/lesson/6065/start/125651/
TIPOCTPaHCTBe
[leprieHAUKYIAPHOCTD
4 NIPSIMBIX U IJIOCKOCTEM B 25 https://resh.edu.ru/subject/lesson/4724/start/20411/
MIPOCTPAHCTBE
Y11l ¥ paccTOsIHUS 16 1 https://resh.edu.ru/subject/lesson/6063/start/21120/
MHororpaHHUKH 7 1 https://resh.edu.ru/subject/lesson/6018/start/221550/
BekTophbI B IpoCcTpaHCTBe 12 https://resh.edu.ru/subject/lesson/4758/start/21648/
3 [ToBTOpeHUe, 060011[eHIe c 5
1 CHCTeMaTH3allysl 3HaHWM
OBILIEE KOJIMYECTBO YACOB 102 5
[10 ITPO'PAMME




11 KJIACC

HaumeHoBaHHue KoinyecTrBo yacoB
Ne OnekTpoHHbIe (1{u¢poBbie) 00pa3oBaTeIbHbIE
Pa3je/IoB M TeM KoHTpo/1bHBI ITpakTHyeckue
n/n Bcero pecypchl
NpOorpaMmel e paboTsI pPadoThI
A
1 Ha/IUTUUecKast 15 1 ) .
reoMeTpust bllpssiresh cduwrufsubjeclesson/ 2506/
[ToBTOpeHue, 00001IeHE
2 U cuCTeMaTusalys 15 1
3HaHUM
OO6BEM MHOTOrpaHHHKA 17 1 https://resh.edu.ru/subject/lesson/4904/start/280336/
4 Tena BpateHus 24 1 https://resh.edu.ru/subject/lesson/6300/start/22490/
5 I11omaau MoBepxXHOCTH U 9 1 .
00BEMBI KPYTJIBIX TeJl
6 JBY>KeHuUst 5 1 https://resh.edu.ru/subject/lesson/2035/start/
[ToBTOpEHUE, 06006IIEHHE
7 U CUCTeMaTUu3aIys 17 2
3HaHWUU
OBILIEE KOJIMYECTBO YACOB
- 102 8 0

[10 ITIPOI'PAMME






















AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 504074246255880625918708617174458765454418972398
Bnageney Kanuuux Anekcanap Masnosuy

OeicTevTened C17.05.2023 no 16.05.2024



http://www.tcpdf.org

		2023-10-24T16:35:09+0500




