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ITOACHUTEJIbHASA 3AIINNCKA

leomeTpusi siBAsieTcsl OAHUM U3 0a30BbIX KYpPCOB Ha YPOBHe cpejiHero o0iero
oOpa3oBaHMs], TaK Kak obecrieurBaeT BO3MOKHOCTb W3yuUeHUs [JUCLIUIIMH eCTeCTBEHHO-
HayuyHOM HamnpaB/JeHHOCTHM M MpeJMeTOB T'yMaHWTapHOro LuKia. [ToCKOnbKy Jioruueckoe
MbIlIeHre, opMUpyeMoe TIpU U3yueHUH 00yJaroIMMUCs TIOHATUMHBIX OCHOB TeOMeTpHH,
MpU [l0Ka3aTe/JbCTBE TeOpeM U TIOCTPOEHWH LIeMOYKU JIOTUUECKUX YTBEP)KJEHWUW IIpU
pellleHnd TeoOMeTPpUYeCKMX 3aZlady, YMeHWe BbIJBUraTb W ONpPOBeprarb THUIIOTe3bl
HeTOCPe/ICTBEHHO UCIO/b3YIOTCS TIDU DellleHUU 3aj/lad eCTeCTBeHHO-HayuHOro IMK/a, B
YaCTHOCTH (DU3MYeCKUX 3aZau.

[lens ocBoeHUs MporpaMMbl yuebHOro Kypca «['eomeTpusi» Ha yriny01éHHOM ypoBHe —
pa3BUTHE WH/UBUAYAJbHBIX CIIOCOOHOCTeN 00yuaroIuxcsi Mpu W3yYeHUU TeoMeTpUH, Kak
COCTaBJ/ISIFOITeN TIpeiMeTHOU obmactu «MaTemaTtvka ¥ UH(OpPMaTUKa» uepe3 obecrieueHue
BO3MO>XHOCTH TIpUOOpeTeHus 1 HUCI0Jib30BaHus bosiee TyO0OKMX reoMeTpuuyeCcKuX 3HAHUM U
JercTBUl, criel[i(UUHBIX reOMeTpUr, ¥ He0OX0AUMBIX /IJIs1 yCTIeITHOTro MpodecCHoHaTbHOTO
oOpa3oBaHUsl, CBSI3aHHOTO C UCII0/Ib30BaHUEM MaTeMaTHKH.

[TpyopUTeTHBEIMM  33/ladyaMi  Kypca TeoMeTpud Ha  yriayOjnéHHOM — YpOBHe,
PACIIUPSIOMIUMUY U YCUTUBAIOIIMMU KypC 6a30BOTO YPOBHSI, SIBJISIFOTCS:

paclllipeHye TIpeJCTaB/ieHdss O T[eOMEeTPUM KaK 4YaCTM MHMPOBOM Ky/JbTYphl U
(opMHUpOBaHKe 0CO3HAHUS B3aUMOCBSI3U TeOMETPUU C OKPY KarOIIMM MUPOM;

dbopMUpoBaHre mMpeJCTaB/leHUsI O TPOCTPAHCTBEHHBIX (GUrypax Kak O BaXKHEMIIMX
MaTeMaTUYeCKUX MOJe/IsiX, TO3BOJISIOIIMX OMNMChIBaTh M U3yuyaTb pasHble SBJI€HUS
OKpy)Karol[ero Mupa, 3HaHWe MOHATUMHOrO anmnapara no pasgeny «CrepeomeTpusi»
yueOHOro Kypca reoMeTpuu;

dbopMUpoBaHre yMeHHUsl BJaJileTb OCHOBHBIMU TIOHATUSIMM O TMPOCTPAHCTBEHHBIX
durypax 1 Mx OCHOBHbIMM CBOWCTBaMH, 3HaHUE TeopeM, (POPMyJ U YMeHUe UX MPUMEHSTb,
yMeHUsl [J0Ka3bIBaTh TeOPeMbl U HaXO/JUTh HECTaHJAPTHBIEe CIIOCOObI pellieHus 3a/ay;

(¢opMHpOBaHre yMeHMsI pacClio3HaBaThb Ha YepTekax, MOJE/NsAX M B peabHOM MHpe
MHOTOTPaHHUKM U TeJia BpallleHusi, KOHCTPyHUPOBaTh reOMeTpUuecKue Mo/ieny;

dbopMUpOBaHHe  TOHMMaHWs  BO3MOXXHOCTA  aKCMOMAaTWUYeCKOr0  TOCTPOEHUs
MaTeMaTUYeCKUX TeopuH, (pOpMHUpOBaHKE MOHMMAaHUS POJIA aKCMOMAaTHKH MPY MPOBEIeHHUH
pacCyKJeHuM;

dbopMUpoBaHre yMeHHsl B/afleTb MeTOJaMH [I0Ka3aTe/IbCTB U aJTOPUTMOB pellleHus,
yMEHUsI UX T[pPUMEHSATb, TPOBOJUTH JOKa3aTejbHble pacCyXJeHWUs B XOJe pelleHUs
CTEepeOMeTpUYeCKMX 3aZlad M 3a/lau C TNPAKTUYeCKMM cofepkaHueM, (OpMHpOBaHHeE
npe/iCTaB/ieHdss 0 HeoOXOJUMOCTH [J0Ka3aTelbCTB TPU OOOCHOBAHWK MaTeMaTUUecKuX
YTBEPXK/IeHUW U POJIM aKCUOMAaTHKU B MPOBeJIeHUY [IeIyKTUBHBIX PACCY K EHW;

pa3BUTHE W COBEpPIIEHCTBOBaHME HHTE/IeKTyaJbHbIX M TBOPUECKHUX CIIOCOOHOCTeH
oOyuaroluxcs, Mo3HaBaTeJbHOW aKTUBHOCTH, WCC/Ie[0BaTe/IbCKUX YMEeHUM, KPUTUUYHOCTU
MBILLIJIEHUS, UHTEPeca K U3y4YeHHUI0 TeOMeTpUH;



dbopmupoBaHre (YHKIIMOHAIBLHOM TPaMOTHOCTH, DeJIeBaHTHOW T'eOMeTpUHU: yMeHUs
pacIio3HaBaTh TPOSIBJIEHUS] TeOMeTPUUYeCKHUX TIOHSITUM, OOBEKTOB W 3aKOHOMEpPHOCTel B
peasibHbIX JKM3HEHHBIX CUTyallUsiX U TpA U3yUeHUM [ApYyrux yueOHBIX T[peJMeTOB,
NIPOSIB/IEHUS] 3aBUCUMOCTE U 3aKOHOMEPHOCTeH, MOZe/JMPOBaHUsl peasbHbIX CUTYyaLui,
WCCJIeJOBaHUS MTOCTPOEHHBIX MOJeJiel, UHTepIpeTaliuu MOJyYeHHbIX pe3yJ/bTaToB.

OCHOBHBIMHM COZiepKaTebHBIMA JTMHUAMH yueOHoro Kypca «I'eomerpusi» B 10-11
Kjaccax ABAAOTCA: «IIpsimMble W TJIOCKOCTU B MPOCTPAHCTBe», «MHOrorpaHHuku», «Tesa
BpalljeHHs», « BeKTOpbl U KOOpAUHATHI B [IPOCTPAHCTBe», «/IBU)KeHWS B IIPOCTPAHCTBE».

Chopmympoantoe Bo @PI'OC COO TpeboBaHMe «yMeTb ONEPUPOBATH MOHATUSIMU»,
peJIeBaHTHBIMU TeOMETPUH Ha yT1y0/16HHOM ypoBHe o0yuenust B 10—11 Kaccax, OTHOCUTCS
KO BCeM Co/jlepKaTe/IbHbIM JIMHUSIM yueOHOro Kypca, a (popMUpoBaHUe JIOTUUeCKUX YMeHUN
pacripeiesisieTcsi He TOJIBKO T0 CO/iep>KaTe/bHbIM JIMHUSIM, HO W TI0 TOAaM OO0yueHUsl.
Copep>kaHre 00pa30BaHUsl, COOTBETCTBYIOIlee TPeAMETHLIM pe3y/bTaTaM OCBOEHMUS
@enepasibHOM  paboueli  mporpamMMbl,  pacripefileléHHbIM O  rojaM  oOyueHwus,
CTPYKTYPUPOBaHO TakuM 00pa3om, uToObl KO BCeM OCHOBHBIM, MPHHIMITHA/IBHBIM BOTIPOCAM
oOyuaroiyecsi oOpaljasuch HEOAHOKPATHO. OTO TIO3BOJISIeT OpraHU30BaTh OBJajieHHe
reOMeTpUYeCKMMHM TOHATUSIMA W HaBbIKaMH TIOC/IeIOBATEIBHO W TOCTyNaTebHO, C
co0ro/ieHreM TIPUHIMTIA PeeMCTBEHHOCTH, a HOBbIe 3HAHUS BK/IHOUATh B OOIIYI0 CUCTEMY
reoMeTpUYeCKUX TIpeJCTaBleHui O00yuvaroluxcsi, paciupsis u yrayosss e€, oOpasys
IIPOYHbIe MHOKeCTBEHHbIEe CBS3U.

[Tepexo/ K U3y4eHUIO reOMeTPUH Ha yryO/IéHHOM YPOBHe T103BOJISIET:

co3iath ycnoBus Ans add@epeHiuanuu 00yueHusi, MOCTPOEHUS] WHAWUBUAYATbHbBIX
oOpa3oBaresibHBIX MporpammM, obecrieunTb yriayOnéHHOe U3yueHHWe TeoOMeTpUU Kak
CoCTaBJIsifOlIel yueOHOTo npeiMeTa «MareMaThKay;

TIO/ITOTOBUTH 00YUaroIMXCs K MPO/I0/DKEHUIO N3yUeHUss MaTeMaTHKY C yUéTOM BbIOOpa
Oyaymieii  mpodeccun,  obecreuwiBasi ~ IMPEEMCTBEHHOCTb  MeXAYy  0o0mUM U
npodeccuoHaIbHBIM 00pa3oBaHuEM.

Ha u3yuenue yueOGHOro Kypca «I'eomeTpusi» Ha yriybiéHHOM ypoBHe otBoauTcs 204
yaca: B 10 kyacce — 102 yaca (3 uvaca B Hezento), B 11 knacce — 102 yaca (3 yaca B HeZjento).



COAEPXXAHUE OBYUEHUA
10 KJTIACC

IIpsiMble ¥ NJIOCKOCTH B NPOCTPAHCTBE

OcCHOBHBIE TOHATHA CTepeoMeTpUM. TOuka, TpsiMasl, IJIOCKOCTb, TPOCTPAHCTBO.
[ToHsiTHe 00 akCHMOMaTUUYeCKOM TOCTPOEHHWH CTepPeOMeTpPUM: aKCHOMbI CTepeoMeTpUu U
CIeICTBUS U3 HUX.

B3auMHoe pacrionoykeHve NpsMbIX B MPOCTPAHCTBE: TepeceKarolyecs, rapaiieabHble
M CKpeluBawluecs npsmble. [Ipy3HaKy CKpeluBarOIMXCs MpsMbIX. llapasinenbHOCTb
NPSIMBIX M IUIOCKOCTeM B TIPOCTPAHCTBe: TMapasile/ibHble TMpsMble B IPOCTPaHCTBe,
Trapasule/ibHOCTh TPEX TMPSIMBIX, MapasiielbHOCTh MPAMOW M TUIOCKOCTH. [lapannensHoe u
LieHTpa/lbHOe MPOeKTUpOBaHUe, u3obpakeHre (uryp. OCHOBHbIe CBOMCTBA Mapasiie/ibHOTO
NMpoeKTUpoBaHusl. M3o00paxkeHue ¢uryp B mapajie/ibHOW — TMPOeKUWH. YTkl C
COHAIpaB/IeHHbIMU CTOPOHAMH, YroJl MeXAy IpsIMbIMM B IpoCTpaHcTBe. IlapasnensHOCTB
TJIOCKOCTEH: napasiiesbHble TIJIOCKOCTH, CBOKMCTBA Tapasule/ibHbIX II0cKocTeu. [Ipocrenive
MPOCTPaHCTBEHHbIe (UIYpbl HA IUIOCKOCTH: TeTpas/p, Mapasuiefenurnesi, MOCTPOeHHe
CeYeHUM.

[leprieHAVKY/SPHOCTh TMPSAMOU W TIJIOCKOCTH: TI€pPNeHJUKYJsApHble TIpsiMble B
TIPOCTPAHCTBE, TMpsMble Tapasule/ibHble W TepIreHJUKYy/IspHble K TUIOCKOCTH, TIPU3HAK
MepHeHUKY/ISIPHOCTU TIPIMOM M TJIOCKOCTH, TeopeMa O MNpSIMOW MepreHJuKY/IsIPHOU
n10ckoCcTh. OpTOroHaIbHOE MPOeKTUpOBaHUe. [lepneHANKy/IAp U Hak/IOHHbIe: PaCCTOSIHUEe
OT TOYKM [0 TUIOCKOCTH, PACCTOSTHME OT MPsSIMOM [0 TJIOCKOCTH, MPOeKLusi (PUrypbl Ha
TJIOCKOCTb. [leprieHAUKYISIPHOCTh TIJIOCKOCTEW: TPU3HAK TepPIreHUKYJISIPHOCTA [IBYX
nockocTel. TeopeMa 0 TPEx mepreHAUKYJ/Isipax.

Yriel B TNIPOCTpPAHCTBE: Yroj MeXAy MpsSMOM Y IJIOCKOCTBHO, ABYTPaHHBIM YroOJI,
JIVHeWHbIA YTOoa JBYIPAHHOrO yria. TpéxrpaHHbld W MHOrOrpaHHble Yrjbl. CBOMCTBa
IUVIOCKUX YTJIOB MHOrorpaHHoro yria. CBOWCTBa IUIOCKMX W [JBYIPaHHBIX YTJIOB
TPEXTPAHHOrO yrJia. TeopeMbl KOCUHYCOB U CHHYCOB I/ TPEXTPAHHOIO yIJIa.

MHororpaHHUKH

Buabl MHOrorpaHHMKOB, pa3BépTKa MHOrorpaHHuka. [lpusma: n-yronpHasi npuvsma,
TipsiMasi ¥ HaKJIOHHasi MPU3Mbl, O0KOBasi ¥ TI0/THasi TIOBEPXHOCTb TIpU3MbI. [lapanienenurie],
MPSIMOYTOJIbHBIM Tlapajiefienunes; U ero cBoucTBa. Kparuyaillivie myTH Ha MOBEPXHOCTU
MHOrorpaHHvka. Teopema Ousepa. IlpoctpancTBeHHast Teopema [Iudaropa. ITupamuza: n-
yrojibHasi TIMpaMu/ia, TIpaBWIbHasi M yceuéHHasi nupamufbl. CBolicTBa pébep M OOKOBBIX
rpaHer TpaBWIbHOW nNupamMu/bl. [IpaBU/IbHbIE MHOTOTDAaHHUWKU: TIpaBU/IbHas Tpu3Ma U
TpaBWIbHasi MUpaMuU/ia, TIpaBU/IbHAsI TPeYTroJibHasl MUpaMu/ia U NPaBUIbHBIA TeTpasp, KyoO.
[IpencraByieHre 0 MpaBU/IbHBIX MHOTOTPaHHMKAX: OKTa3/p, JOAeKasAp U UKOCasp.

BblunicsieHne 371eMEeHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yribl. [lnomazgb
OOKOBOM TMOBEPXHOCTA M TIOJIHOM ITOBEPXHOCTH TIPAMOM IIPU3MBbI, TUIOIA[b OCHOBAaHUM,



TeopeMa O OOKOBOW TTOBEPXHOCTU TIPSIMOM TIpU3MbL. [Lyoimiagsr GOKOBOM TMOBEPXHOCTH U
IIOBEPXHOCTH NPaBUWIBHOW NMpaMK/ibl, TeOpeMa O IUIOIIaAd YCeYEHHOW NTMpaMu/bl.

CumMmeTpusi B MIPOCTPaHCTBe. DJIeMeHTbl CUMMETPHU IPaBU/IbHBIX MHOTOIPDaHHUKOB.
CummeTpusi B IpaBWIbHOM MHOIOTPpaHHUKEe: CUMMETpHs Ilapasuleerunesa, CUMMeTPUs
TIPaBUJ/IbHBIX TIPU3M, CUMMeTPUS NIPaBU/IbHOW NTMPaMU/BL.

BekTopbl 1 KOOpPAUHATHI B IPOCTPAaHCTBE

[ToHsiTMSA: BEKTOpP B MPOCTPaHCTBe, HYJIEBOM BEKTOpP, JJ/IMHA HEHYJEeBOr0 BEKTOpa,
BEKTOPbI KOJI/IMHeapHble, COHAalpaB/ieHHble U IPOTUBOIIOJIOKHO HarlpaB/ieHHble BEeKTOPBbI.
PaBeHCTBO BeKTOpPOB. [IeHCTBHA C BEKTOpPAMM: CJI0)KEHMEe Y BBIUYMTaHWE BEKTOPOB, CyMMa
HECKO/IbKUX BEKTOPOB, YMHO)XKeHMe BeKTopa Ha uuca0. CBOMCTBA CJIOXKEHUSI BEKTOPOB.
CBoKCTBa YMHOKeHHsI BeKTopa Ha uuwio. [loHsiThe KomruiaHapHble BeKTOpbI. [Ipu3Hak
KOMIUIAHApHOCTU Tpéx BeKTOpoB. IIpaBusio napasenenvresa. Teopema O pas/ioXeHUU
BeKTOpa I10 TPEéM HeKOMIlUIaHapHbIM BekTopaMm. [IpsgmoyrosibHasi cucTeMa KOOpAUHAT B
npocrpaHcTBe. KoopguHatel BekTopa. CBsA3b MeXJy KOOpAUMHAaTaMu BeKTopa U
KOOpJMHATaMU TOYeK. YTO0JI Mexay BeKTopamu. CKansipHOe NIPOu3Be/ileHre BeKTOPOB.
11 KJTACC

Teya BpaleHus

[MoHATHS: UWMAMHAPUYECKasi TOBEPXHOCTb, KOHWYeCKasi TOBEepXHOCThb, cepryeckas
TOBEPXHOCTh, 0Opa3ytoiijue moBepxHocTelt. Tesla BpalljeHUs: [UIMHADP, KOHYC, YCeUSHHBIN
KOHYC, cdepa, map. B3anMHoe pacriosioykeHre cepsl U MJIOCKOCTH, KacaTebHast TVIOCKOCTh
K chepe. VM3006pakeHre Tesn BpalljeHUs Ha TUIOCKOCTH. Pa3BépTKa LMAMHApPAa M KOHYCa.
CummMmetpusi cepsl U 11apa.

O6béM. OcHOBHbIe CBOMCTBa 00bEMOB Tes. Teopema 00 0ObéMe TPSIMOYTOTBHOTO
rapasuiesieniuneia U cjaeAcTBUs u3 Heé. OObEM MPsSMOM M HAaKIOHHOM TIPU3MBI, LUMH/PA,
nUpaMu/bl ¥ KoHyca. O6bEM 111apa U 111apoBOTO CerMeHTa.

KombOuHaumy Ten BpalljeHUsi U MHOTOrpaHHUKOB. [Ipu3ma, BrMcaHHas B LWIMH/P,
olMcaHHasi 0Ko/Io uuauHApa. [lepeceuenue cdepsl U 11apa € MI0CKOCThIO. KacaHue 1miapa u
chepbl MIOCKOCTHIO. [IOHSTHME MHOrOrpaHHMKa, OMMCAHHOTO OKOJIOo cdepbl, cdephl,
BITMCAHHOW B MHOTOTPAaHHUK WX TeJI0 Bpall[eHUsl.

[TnoijaZib TOBEPXHOCTHU LIWIMH/IPa, KOHYCAa, TUIoIaAb cdhepbl U eé uacteid. [Tomobue B
npocTpaHcTBe. OTHOIIeHHWe OOBEMOB, TUIOIIA/eH TTOBEPXHOCTeH MOAOOHBIX (Uryp.
[Tpeobpa3oBanue mofobusi, romoreTus. PellleHre 3a/lau Ha TUIOCKOCTH C MCIIOh30BaHUEM
CTepeoMeTpHUUeCKUX MeTO/I0B.

[TocTpoeHrie ceueHUil MHOTOIDaHHUMKOB U Tejl BpalleHUs: CeueHus LWIMHApa
(mapanieNibHO W TMepHeHAUKY/SIPHO OCHM), CeueHMsl KOHyca (IapasijiesibHble OCHOBaHUIO U
TIPOXO/SIINEe Uepe3 BepIINHY), CeueHus 11apa, MeTO/bl TIOCTPOeHUsI CeUeHU: MeTO/ ] C/ie/IOB,
MeTO/] BHyTPEeHHero MpoeKTUPOBaHUs, MeTO/, IiepeHoca CeKylijel TI0CKOCTH.

BeKTOpbI M KOOPAUHATHI B IPOCTPAHCTBE



Bexktopbl B mpocTpaHcTBe. Omnepauyu HaJ BeKTOopamMu. BeKTopHOe yMHOXXeHue
BeKTOpOB. CBOMCTBa BEKTODHOTO YMHOXeHMs. lIpsiMOoyronpHasg cucTemMa KOOpDJVHAT B
npoctpaHcTBe. KoopuHaTel BekTopa. Pa3snokeHue BekTopa 1o 06asucy. Koop/uHaTHO-
BEKTOPHBIM METO/, TIPU pellieHNH reOMeTPUIeCKUX 3a7au.

JIBU)KeHUs B IPOCTPAHCTBE

NBrkeHust mpocTpaHcTBa. OToOpakeHus. [IpwkeHWs U paBeHCTBO (uryp. OOimue
CBOMCTBA ABWXEHUM. BU/bl IBU)KeHUN: Mapasuie/ibHbIi MepeHoc, LieHTpaibHas CUMMeTpuS,
3epKasibHasi CUMMeTpUsI, TIOBOPOT BOKPYT TpsiMoii. [Ipeobpa3zoBanusi nmomobus. [psimas u
cdepa Diinepa.



INTAHUPYEMBIE PE3YJ/IbTATbBlI OCBOEHHUA YUYEBHOI'O KYPCA
«EOMETPHUSI» (YIJIYBJIEHHBII YPOBEHH) HA YPOBHE CPEJHEI'O
OBIIIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJ/IbTATBI

1) rpaxjaHCKOe BOCIUTaHHe:

c(hOpMHUPOBAHHOCTb TPaXKAAHCKOW TMO3ULMKA OOyuaroierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUMCKOro 00I1jecTBa, MpecTaB/ieHrue 0 MaTeMaTUUeCKUX OCHOBaX
(YHKLMOHUPOBAHUSI Pa3/UUHbIX CTPYKTYP, sIBJIEHWM, TPOLeAYP TPaKAAHCKOTO obirecTBa
(BBIOOPBI, OTIPOCHI U PYTOE), YMEHHe B3auMO/[eHCTBOBATh C COLIMATBLHBIMUA WHCTUTYTaMH B
COOTBETCTBUU C UX QYHKLIUSAMU U Ha3HAUEHUEM;

2) maTpUoOTHUYeCKOoe BOCIIUTaHHe:

c(OpMUPOBAHHOCTb POCCUMCKOM IPaXkAaHCKOW UEHTUYHOCTH, YBa)K€HUSI K MPOLLTIOMY
M HacTOsI|eMy PpOCCHUMCKOM MaTeMaTHKH, L|eHHOCTHOe OTHOLIeHWe K JOCTM)KeHUSM
POCCUMCKUX MaTeMaTUKOB W POCCHUHMCKOM MaTeMaTU4eCKOW IIKOJIbl, UCIIO/b30BaHUE 3TUX
JOCTKEHUM B JIPYTUX HayKaX, TEXHOJIOTHAX, chepax SKOHOMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCNIMTAaHUE:

OCO3HaHWe [YXOBHBIX LIEHHOCTel POCCUMCKOTO Hapojia, ChHOpPMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HaHWS, STUUYECKOrO TIOBeJEHUs, CBSI3aHHOTO C TPaKTUYeCKUM
NIpUMeHeHreM J0CTHXKeHU HayKu U JlesTe/TbHOCThI0 YUéHOT0, 0CO3HaHWe JIMYHOT0 BK/IaZia B
MOCTPOeHUe YCTOMUMBOTO OyAyIIero;

4) 3cTeTYeCKoOe BOCITUTAHME:

3CTeTUUeCKOe  OTHOLeHWe K MWDy, BK/IOUas 3CTeTUKY MaTeMaThUueCKUX
3aKOHOMEpHOCTell, O0OBeKTOB, 3aZiau, pelleHWl, pacCyKJeHUd, BOCIPUMMYMBOCTb K
MaTeMaTUueCKHUM acrekTaM pa3/inyHbIX BU/IOB UCKYCCTBa;

5) u3nueckoe BOCIUTaHHE:

chOpMUPOBAHHOCTh YMEHHUs TIDUMEHSITb MaTeMaTHUecKrWe 3HaHWs B MHTepecax
30poBOro U Ge3oracHoro obpasa >KU3HHU, OTBETCTBEHHOE OTHOILIEHWEe K CBOeMY 30POBbLIO
(3mopoBoe mMTaHWe, COATAHCHPOBAHHBIA pEXUM 3aHATUM W OT[bIXa, peryJisipHas
¢u3rueckasi aKTUBHOCTh), (pU3MuUecKoe COBEpIIEHCTBOBAHWE IPU 3aHATUSIX CIIOPTHUBHO-
03I0POBUTE/ILHOM JesiTeTbHOCTHIO;

6) Tpy/j0BOE BocIMTaHUeE:

TOTOBHOCTb K TPY[Y, OCO3HaHWe LIEHHOCTH TPY/O/00Us, WHTepeC K pa3/InUYHbIM
chepam mpodeccuoHaNbHOW  /IeITe/IbHOCTH, CBSI3aHHBIM C  MaTeMaTUKOW U eé
TIPUIO’KeHUSIMH, yMeHHe COBepIllaTh OCO3HaHHBIM BbIOOD Oyayleit mpodeccund U
peasM30BbIBaThb COOCTBeHHbIe JKM3HEHHbIe TJlaHbl, TOTOBHOCTb W CIIOCOOHOCTH K
MaTeMaTHueCKOMy 00pa30BaHHI0O U CaMOOOpa30BaHUIO Ha TMPOTSHKEHUHW BCeW JKU3HM,
TOTOBHOCTb K AKTUBHOMY Yy4YaCTHUIO B pellleHWH TIPaKTUYeCKUX 3ajauy MaTemMaTUueCKOu
HaripaB/IeHHOCTH;



7) 3KoJ1I0rn4ecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh 3KOJIOTUYECKOM KYJIbTYpbl, TOHUMaHWe BJUSHUS COLMaIbHO-
5KOHOMMWUYECKHUX TIPOLIECCOB Ha COCTOSIHME MPUPOJHOM U COLMAJbHOW Cpelibl, OCO3HaHUe
rj00a/ibHOTO ~ XapakTepa 9KOJIOTUYECKUX Tpo0bsieM, OpHeHTalusi Ha T[pUMeHeHHe
MaTeMaTUUeCKWX 3HaHWM [/ pelleHWs 3a7ad B 007acTh  OKpYyyKaroiied cpejpbl,
TJIAHUPOBaHKeE MOCTYNKOB M OLIEHKH UX BO3MOJKHBIX MOC/Ie/ICTBUM [/l OKPY Karolllel Cpe/ibl;

8) neHHOCTH HAyUHOT0 NO3HAHUA:

Cc(OPMUPOBAaHHOCTb MHPOBO33pPEHUS], COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKd M OOIeCTBEHHOW TIIPAKTHKH, IMOHMMaHWe MaTeMaTHUeCKOW HayKu Kak
cdepbl yesOBeuUeCKOW [1eATe/TbHOCTH, 3TaloB €€ pa3BUTUS M 3HAUMMOCTH i pa3BUTHS
LMBW/IM3aLIUM, OBJIaJleHHe SI3bIKOM MaTeMaTMKAd M MaTeMaTU4YeCcKOM KyJbTypOrh Kak
CpeZiCTBOM TO3HaHUSI MUPa, TOTOBHOCTb OCYIIECTBJ/IATh MPOEKTHYI U MCC/IeJOBaTeNbCKYIO
JesiTeNIbHOCTb UHAWBU/IYalbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/bHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBUS

Ba3oBble jioruyeckue AeiicTBUsI:

BBISB/ISITH M XapaKTepH30BaTh CYIleCTBeHHbIE MPHU3HAKM MaTeMaTHYeCKuX OObEKTOB,
TIOHSATUM, OTHOIIEHWN MeXAy TIOHATUAMU, (OPMYIUPOBaTh OIpejie/ieHUs] TIOHATHUH,
yCTaHaB/MBaTh CYIleCTBeHHBIM TPH3HAK KaacCHdUKaI[MH, OCHOBaHUs /51 00001eHus U
CpaBHEeHUSsI, KpUTepUU MPOBOIUMOI0 aHaJTN3a;

BOCTIpUHUMAaTh, ()OPMYJ/IMPOBaTh U MpPeoOpa3oBhIBaTh CYXKAEHUS: YTBEPAWUTENbHbIE U
oTpuliaTe/ibHbIe, eIMHAYHbIe, YaCTHBIE U 00IIHe, YC/IOBHbIE;

BBLISIBJISITh MaTeMaTUUeCKHe 3aKOHOMEePHOCTH, B3aMMOCBSI3U U MIPOTUBOPeuns B (hakTax,
JNaHHBIX, HAO/MIOMEHUSIX W YTBEP)KAEHUSX, TMpeJjiaraTb KPUTEPUM [l  BbBISBJIEHUS
3aKOHOMEPHOCTEM Y TIPOTUBOPEUNH;

Jies1aTh BBIBOJIbI C MCTIO/b30BaHHWEM 3aKOHOB JIOTHKU, AeJYKTUBHBIX U WHIYKTHUBHBIX
YMO3aK/IF0UeHHM, YMO3aK/IFoueHHi 10 aHa/loTh;

TIPOBO/IUTh CAaMOCTOSITe/TLHO /l0Ka3aTe/IbCTBa MaTeMaTUUeCKUX YTBepXKAeHU (TipsiMbie
W OT TIPOTUBHOIO), BbICTPAUBAaTh apryMeHTal|l0, TIPUBOJUTL TPUMeEPbl U KOHTPIPHUMEpHI,
000CHOBBIBaTh COOCTBEHHbIE CYKAEHUs U BBIBO/IbI;

BbIOMpaTh crocob perieHUs yueOHOM 3a/laud (CpaBHMBAaTh HECKOJbKO BapUaHTOB
pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIUN C YUETOM CAMOCTOSITEJIbHO BbIZIe/IEHHBIX
KPUTEPUEB).

Ba3oBble ucc/ieioBaTe/IbCKHUe JeHCTBHS:

WCIIO/Ib30BaTh ~ BOTPOCHI  KaK  HCCAe0BATEe/NIbCKMM  WHCTPYMEHT  TI03HaHUS,
dbopMy/poBaTh BOIPOCH], (UKCHUPYIOIIMe TPOTUBOpeure, TIpo0/eMy, YyCTaHaBIWBATh
MCKOMOe U JlaHHOe, (hOpMUPOBATh TUMOTe3Y, apryMeHTHPOBaTh CBOIO TIO3UL[1I0, MHEHUE;



TIPOBOJIUTh CaMOCTOSITE/IbHO ~CIIAHWPOBAHHBIA 3KCIIEPUMEHT, WCC/Ie[OBaHUE TI0
yCTaHOBJIEHUIO 0COOEHHOCTel MaTeMaTHUeCKOr0 0ObeKTa, sIB/IEHUS], TIPOIeCCa, BBISBIEHUIO
3aBUCUMOCTEHN MeXXy 00beKTaMu, IBJIeHUsIMU, TTPOL[eCCaMU;

CaMOCTOSITeJIbHO  (hOpMy/IMpOBaTh  0000IIeHHss ¥ BBIBOABI I10  pe3y/bTaTaM
NPOBE/IEHHOTO HAOJMIO/IeHHs], WCC/IeOBAHUS, OIIeHHWBAaTh [JOCTOBEPHOCTH IOJYUYEHHBIX
pe3y/IbTaToB, BLIBOZOB U 0000ITIeHHH;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE TPOIIECCa, a TAK)Ke BBIABUTATH MPEATIOI0KEHHUS
0 €ro Pa3BUTHH B HOBBLIX yC/IOBHSIX.

Pabora c uadopmanmeii:

BBISIB/IATE ZieULIUThl MH(MOPMAIUH, JaHHBIX, HEOOXOAUMBIX ZIJii OTBETa Ha BOIPOC U
JUTSI PeIlieHusT 3a/jauu;

BbIOMpaTh WHGOPMAI[MI0O W3 MCTOYHWKOB PpAa3/IMYHBIX THUIIOB, aHAIM3HMPOBATh,
CHCTEeMaTU3UPOBATh W MHTEPIIPETUPOBaTh WH(OPMALMIO pa3/IUYHBIX BHAOB W (opm
TIpe/ICTaB/IeHNST;

CTPYKTYpHUPOBaTh HMH(OPMAIMIO, TIPeJCTaBIsSTh €€ B  pa3IWuHbIX  (opmax,
WJUTIOCTPUPOBATh rpaduuecKy;

OLIEHWBAThb HAJEKHOCTb MH(MOPMAIMM TI0 CaMOCTOSITe/IbHO C(HOPMYJTUPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBbIE YHHBEPCAa/TbHbIe YueOHbIe JeHCTBUS

OO61ienue:

BOCIIPUHUMATh ¥ (POPMYJ/IMPOBATh CY)K/I€HUSI B COOTBETCTBHU C YCJIOBUSMHU U TIJISIMH
o0I1leHus], ICHO, TOYHO, TPAMOTHO BBIPa’KaThb CBOIO TOUKY 3PEHMS B YCTHBIX U MHUCbMEHHBIX
TEKCTaX, /laBaThb TIOSICHEHHUs TI0 XOAY peIlleHHs 3a/laui, KOMMEHTHPOBATh I10/TyYeHHBIH
pe3y/bTar;

B XOZie 00CYKIeHHs 3a[jaBaTh BOIIPOCHI 10 CYIIIECTBY 00CYKJaeMOM TeMbl, TTpob/IeMbl,
pelllaeMoM 3a/laui, BbICKA3bIBaTh U/IeH, HalleJIeHHbIe Ha ITOMCK PeIeHus], COTIOCTaB/IATh CBOU
CYXKZEHUs C CY)KIeHUsMU JpPYTUX YYaCTHUKOB [uajiora, OOHapy)KUBaThb pasuuve u
CXO/ICTBO TO3ULIUH, B KOPPEKTHOU (hopMe opMyIMpOBaTh Pa3HOT/IACHs, CBOM BO3pa)KeHHS;

TIPe/ICTAaB/SATh Pe3y/IbTaThl PeIlleHus 3aZlaud, SKCIIepPUMeHTa, UCC/IeIOBaHMsl, TPOEKTa,
CaMOCTOSITe/ILHO BbIOMpaTh ¢opMaT BBICTYIUIEHWSI C Y4Y€TOM 3a/lau Tpe3eHTal[udl U
ocobeHHOCTel ayTUTOPUH.

Pery/iaTUBHBIE YHUBEpPCa/IbHbIE yUeOHbIE AeHCTBUA

Camoopranusanus:

COCTaB/ISATh T/IaH, aJifOPUTM pellieHHrsl 3aflaud, BbIOMpaTh Criocob pereHus ¢ y4éTom
UMEIOIIUXCS  PecypcoB M COOCTBEHHBIX  BO3MOXXHOCTe, apryMeHTHpOBaThb M
KOPPEKTUPOBATh BAPUAHTHI PEIlleHUM C yU6TOM HOBOW MH(OPMal[UH.

CaMOKOHTPO/Ib, SMOIJMOHA/IHBIA UHTE/JIeKT:



B/Ia/IeTh HaBbIKAMHU TI03HaBaTe/bHON pedIeKCMM KaK OCO3HAaHUSI COBEpIIaeMbIX
JeNCTBUM W  MBICIUTENBHBIX TIPOLIECCOB, WX pe3y/bTaToOB, B/aJeTh CrocobamMu
CaMOTIPOBEPKU, CAMOKOHTPOJIS TIPOL[eCca U pe3yJibTaTa pellleHUss MaTeMaTHUeCKOH 3a/1aum;

TIpeIBUJETh TPYAHOCTH, KOTOpPble MOTYT BO3HWKHYTH TIPU PeIlleHUH 3ajjaui, BHOCHUTh
KODpPEKTHBLI B [leITeTbHOCTb Ha OCHOBe HOBBIX OOCTOSATeNBCTB, AAHHBIX, HAW[€HHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OlLIeHHMBaThb COOTBETCTBHE pe3y/ibTaTa L€ W YC/IOBUSIM, OOBSICHSATH TPUUMHEI
JOCTYDKEHHUS] WM HeJOCTW)KEeHUsI Pe3y/IbTaTOB JleATe/TbHOCTH, HaXOJuUTh OIIMOKY, ZaBaTh
OLIeHKY TIPUOOpPETEHHOMY OIIBITY.

CoBMecTHas 1efiTe/TbHOCTh:

MOHMMAaTh W HCII0/Ib30BaTh TPEMMYIIeCTBA KOMAHJHOM W WHIWBUYaJbHOW pPabOTHI
TIPU pellieHnH yueOHBbIX 3a7iau, TPUHUMATh I1[eJIb COBMECTHOU /lesITe/TbHOCTH, TI/ITAHUPOBATh
OpraHM3allii0 COBMECTHOM pabOThI, pacripeZiesiaTh BUABI Pab0T, J0roBapuBaThCs, 00CY>K/AaTh
TIPOLIeCC 1 pe3ybTaT paboThl, 000011[aTh MHEHHST HeCKOJIbKUX JTFOZIEH;

y4acTBOBaTh B IPYIIOBBIX hopMax paboThl (00CyKeHss, 00MeH MHeHUM, «MO3TOBbIe
IITYPMbI» W HHBIE), BBITIOJHATh CBOIO YacThb pabOThI ¥ KOODJUHUPOBATh CBOU [I€HCTBHUS C
IPYTUMU ujleHaMU KOMaH/Ibl, Ol[eHMBaTh KaueCTBO CBOEro BK/a/la B OOIIMI MPOAYKT II0
KpuTepHsiM, chopMy/IMPOBAaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBUSI.

INPEAMETHBIE PE3YJ/IBTATBI

K koniry 10 K/1acca o0yvarouics HayauTCs:

e CBOOO/THO OTIEPUPOBATh OCHOBHBIMH TTOHATUSIMHA CTEPEOMETPUH TP PellieHrH 3a7au
Y TIPOBe/IeHNH MaTeMaTUueCKUX pacCy KJeHul;

e TIDUMEHSITh AaKCUOMbI CTEPEOMETPUM U CJIe[[CTBUSI M3 HUX TMPU pelleHnuU
reoMeTpUYeCcKrx 3a/au;

e KiaccuULMPOBaTh B3aMMHOE PACIO/I0KeHHe MPSIMbIX B POCTPAHCTBe, MJIOCKOCTel
B MIPOCTPAHCTBE, TIPSIMbIX Y TJIOCKOCTel B NMPOCTPAHCTBE;

e BODOO/ZIHO OTIEPUPOBATH MOHSTUSIMH, CBSI3aHHBIMU C YI7IaMH B TIPOCTPAHCTBE: MEXY
MPSIMBIMU B IPOCTPAHCTBE, MEXAY MPSMOU U MJIOCKOCTHIO;

e CBOOOJHO OTIEpHUPOBAThH MOHITUSIMU, CBS3aHHBIMU C MHOTOTDaHHUKAMU;

e (BOOOJHO pacro3HaBaTh OCHOBHbIE BH/IbI MHOTOTDAaHHUKOB (TIpU3Ma, MHpaMU/a,
MIPSIMOYTOJIbHBIN TIapasiiesenures, Kyo);

e K/IaccuUIMPOBaTh MHOTOTPAaHHHUKH, BBIOMpasi OCHOBAHUS [T K/laCCUbUKALINM;

e CBOOOJHO OIEPUPOBAaTh TOHATHSIMH, CBSI3aHHBIMM C CeUeHWeM MHOTOIDaHHHKOB
TIJIOCKOCTBIO;

e BBITIO/IHATH Tapasuie/ibHOe, 1IeHTpaJbHOe U OPTOrOHa/IbHOE MPOeKTUpOoBaHue (Uryp
Ha TJIOCKOCTb, BBITIOTHATH U300pakeHus1 GUTYP Ha TUIOCKOCTH;



CTPOUTh CEUeHWss MHOTOIPDAaHHWKOB  pa3/IMUHBIMH  METO/]JaMH,  BBIMOJ/IHATh
(BBIHOCHBIE) TIJIOCKME YepTe)KH W3 PHUCYHKOB TIPOCTBIX OOBEMHBIX (UTYD: BU[
cBepXxy, COOKY, CHU3Y;

BBIUMC/ISATh TIJIOIIAAM  TIOBEPXHOCTEM MHOTOTPAHHUKOB (TIpH3Ma, MHMpaMHQ),
reoOMeTPUUeCKUX TeJl C pUMeHeHreM (hopmy;

CBOOOJHO OIEpPUPOBATH TIOHATHUSIMHM: CHUMMETDPHUSI B TIPOCTPAHCTBE, LIEHTP, OCh U
TJIOCKOCTh CUMMETPHH, L[EHTP, OCb U TJIOCKOCTh CUMMETPHUH (PUTypHI;

cBOOO/IHO OIepUPOBATh TTOHITUSIMH, COOTBETCTBYIOIIIMMH BEKTOpPaM U KOOpPI{HATaM
B TIPOCTPAHCTBE;

BBITIOJIHSATE [I€HCTBUS HaZl BEKTOPaMU;

pelaTh 3a/lauM Ha J[0Ka3aTeJbCTBO MAaTeMaTHUeCKWX OTHOIIEHWUN W HaXOXKIEHHEe
reOMeTpUUYECKUX BEeIMUWH, TIPUMEHsss W3BeCTHbIe MeTOJAbl TIPU  pellleHun
MaTeMaTUUeCKHX 3a/]au TOBBIIIIEHHOTO U BBICOKOT'O YPOBHSI CIOKHOCTHY;

NPUMEHSTh ~ TMPOCTeHIle  TIpOrpaMMHble  CpPeACTBA W 3JIEKTPOHHO-
KOMMYHHUKAIJOHHBIE CUCTEMBI TIPH PEIIeHHH CTepeOMEeTPHUECKHX 3a/]au;

W3B/IeKaTh,  IIpeoOpa3oBbiBaTh W HMHTEpNpeTHpoBaTh  HMHGMOpPMAIUIO O
MPOCTPAHCTBEHHBIX I'eOMETPUUYECKUX (PUrypax, MpeACTaBJI€HHYI0 Ha UepTeXxax U
PUCYHKaX;

NPUMEHATh TI0/lyYeHHble 3HAHWS Ha IIPAaKTHKe: CPAaBHMBATh W aHAIM3HUPOBATh
peasibHbIe CUTYAIWH, TIPUMEHATh U3yueHHbIe TIOHATHS B TIPOL[eCCe TTOMCKa pelleHus
MaTeMaTUYeCKd COPMY/IUPOBAaHHOW TpOOeMbl, MO/€IMPOBaTh  peasibHbIe
CUTyallud Ha $3bIKe TEeOMETPHM, WCC/Ie[oBaTh IIOCTPOEHHBIE MO  C
HCTI0/Tb30BaHHUEM TeOMEeTPUUYECKUX MOHSATHH W TeopeM, arrapaTa ajreOpbl, peliaTh
TIpaKTHUeCKUe 3a/]aui, CBsS3aHHbIE C HAXOKeHNeM reOMeTPUUeCKUX BeTMUHH;
UMeTb TIpe/CTaB/ieHUss 00 OCHOBHBIX 3Tarax pa3BUTHS F€OMETPUM KaK COCTaBHOU
yacTu QyHAaMeHTa pa3BUTHS TeXHOJIOTHH.

K kon1yy 11 K1acca obyuaromuiicss HayuuTCs:

CBOOOJHO OTepUpOBATh MOHSATUSIMU, CBSI3aHHBIMU C LIWTMHAPUYECKON, KOHUYeCKOM
U chepruecKoi MOBepXHOCTSIMU, OOBSICHATE CIIOCOOBI IOy YeHNsl;

OIepUpOBaTh NMOHATUAMM, CBSI3aHHBIMU C TeJlaMH BpallleHNs: WINHIPOM, KOHYCOM,
cchepoli U 11apom;

pacrio3HaBaTh Tejia BpaijeHUs (LWIMHAD, KOHYyC, cdepa U IIap) U OOBSICHATH
Crioco0bl TIOTyYeHus1 TeJl BpallleHus;

K/IaCCU(ULIMPOBATh B3aMHOEe pPacrio/ioykeHue cepbl U MJI0CKOCTH;

BBIUKC/ISITh BEJIMUMHBI 37IeMEHTOB MHOTOTDaHHUKOB U TeJsl BpalljeHusi, 00bEMBI U
IJIOLA/IU TTOBEPXHOCTeM MHOTOTPaHHMKOB U TeJl BpalljeHUs, FeOMEeTPUUYeCKUX TeJl C
rippuMeHeHueM (HopMyT;



cBOOO/IHO OTIEPUPOBATh MOHATUSMU, CBA3AaHHBIMU C KOMOWHALUAMU Tesl BpaIl[eHUsI
¥ MHOTOTDAaHHWKOB: MHOTOTDaHHUWK, BIMCAHHBLIM B cdepy U OIMUCAHHBIA OKOJIO
cdepnl, cdhepa, BliMcaHHasi B MHOTOTPAaHHUK WX TeJIO BpallleHus;

BBIUMC/ISTh COOTHOIIEHUS MEXy IUIOMasMA TIOBepxXHOCTelh u  00bEéMamMu
1I0I00HBIX TeJT;

n300paxkaTb M3ydyaemble (UTYPbhI, BBINOMHATH (BBIHOCHBIE) TIJIOCKWE UepTeXU U3
PUCYHKOB TIPOCTBIX 00bEMHBIX (PUTyp: BUJl CBEPXY, COOKY, CHH3Y, CTDOUThL CeUueHust
Tes BpallleHusI;

W3B/IeKaTb,  WHTEpPIIPETUPOBaTh YW  MpeoOpa3oBbiBaTh  HMHGMOPMALIMIO O
TIPOCTPAHCTBEHHBIX TeOMeTpUYecKux (urypax, Tpe/CTaB/eHHYI0 Ha uepTe)kax Hu
PUCYHKaXx;

cBO0OO/IHO OTIEPUPOBATH MOHSATHEM BEKTOP B ITPOCTPAHCTBE;

BBITIO/THAThH OTlepaliiy Hajl BEKTOPAMU;

3aJjaBaTh MJIOCKOCTb ypaBHeHHWEM B [IeKapTOBOW CHCTeMe KOOP/UHAT;

pelllaTb TeOMeTpUUeCKHe 3aJlauM Ha BbIUMC/IEHWE VIJIOB MEXAy IIPIMBIMH U
TIJIOCKOCTSIMM, BBbIYKMC/IEHHE PACCTOSIHUM OT TOYKU [0 TUIOCKOCTH, B 1[e/ioM, Ha
TIpYMeHeHre BeKTOPHO-KOOPAWMHATHOTO MeTO/ia TIPU pellleHuH;

cBOOO/IHO OTepUpPOBaTh TOHITUSMU, CBSI3aHHBIMU C JBM)KEHHEM B TIPOCTPAHCTRBeE,
3HaTh CBOMCTBA /IBM)KEHUM;

BBITIO/IHATh W300pakeHWs] MHOTOTPAHHUKOB W TeJ BpallleHHsI MpH TapajielbHOM
repeHoce, IeHTpaJbHONW CHMMETPUHM, 3epKa/JibHOM CHUMMETpPHH, TIPU TI0BOPOTE
BOKPYT TIPSIMOM, peobpa3oBaHus 1o[00ws;

CTPOUTb CeYeHWs] MHOTOTPDAaHHWKOB U Tel BpalljeHWsl: CeueHusl IWIWHJpa
(mapanieibHO UM TEpIeHIUKY/ISPHO OCH), CeueHUs1 KOHyca (Mapasuie/ibHble
OCHOBAHUIO M MPOXO/AIIMe Uepe3 BepIINHY), CeueHus 11apa;

WCTI0/Tb30BaTh METO/[bI TOCTPOEHUsI CeueHHi: MeTOoJ CJiefioB, MeTO/| BHYTPEeHHEeTO
TIPOEKTUPOBAHUsI, METO/], [IepeHoca CeKyIIel MI0CKOCTH;

JI0Ka3bIBaThb reOMeTpUUeCKUe yTBep KAeHUs;

NIPUMEHATh TeoMeTpuueckre (HakTbl [/ pellleHWs CTepeoMeTpUUeCKHxX 3afad,
TIpe/ITo/IararIX HeCKOJIbKO 111aroB pellieHus], eC/ld yC/IOBUs IpUMeHeHUsT 3aiaHbl
B SIBHOM U HESIBHOU (pOpME;

pelllaTh 3aJlauM Ha Jl0Ka3aTelbCTBO MaTeMaTUUeCKUX OTHOIIeHWUN U HaxoKJeHue
reoMeTpUUYeCKUX BeJTHUNH;

NIPUMEHSATh TPOrpaMMHbIe CPeJICTBa M 3JIEKTPOHHO-KOMMYHHKALIMOHHBIE CHCTEMbI
TIPU pellieHruH CTepeoMeTPHUUeCcKrX 3a/iay;

TIPUMEHSITh TIOJyueHHble 3HaHUS Ha TMpaKTUKe: CpaBHWBAaTh, aHa/JIW3UPOBaTh U
OlLleHMBaThb pea/ibHble CUTYyalluH, TIPUMEHSITh W3yueHHble TIIOHSATHS, TeOpeMbl,
CBOWCTBA B TIpoLjecce TIOMCKA pellleHus] MaTeMaThyecKu CQopMYJTHPOBAaHHOM
1po0/iemMbl, MOZIe/IMPOBaTh peasibHble CUTYalluh Ha s3blKe TeOMeTPHH, UCC/Ie/0BaTh



MOCTPOEHHbIE MOJZIe/Id C WCIO/Ib30BaHWEM TeOMeTPUUeCKUX TIOHSTHUH U TeopeM,
anrapaTta anrebpbl, pelllaTh MpaKTHYeCKHe 3a/lauM, CBs3aHHble C HaXOXKeHUEM
reoMeTpUYeCcKrX Be/IMUKH;

HUMeTh TMpeZCcTaB/ieHHsi 00 OCHOBHBIX 3Tarax Pa3BUTHS TeOMETPUU KaK COCTABHOMU
YyacTu (yH/laMeHTa pPa3BUTUSI TEXHOJIOT UM,



TEMATNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KoinuyecTrBo yacoB JJ/IeKTPOHHBbIE
Ne HaunmMeHoBaHMe pa3/je/ioB U TeM (yudpoBbIe)
n/n MporpaMmsbI Bcero KonTponkHbt IIpakriyeckue o0Opa3oBare/IbHBIE
e padoTsbI pPadoThI pecypen1
1 BBejeHuve B cTepeOMeTPUIO 23 1
) B3anMHoe pacriosiokeHre TpSIMbIX B 5 1
MIPOCTPaHCTBE
3 [MTapasnienbHOCTD TIPSIMBIX U TIJIOCKOCTEN B 8
MIPOCTPaHCTBe
4 HepneH,qHIEynﬂpHOCTL TIPSIMBIX U oe
MJIOCKOCTEN B MPOCTPAHCTBE
Yrbl ¥ pacCTOSIHUS 16 1
6 MHororpaHHUKu 7 1
BekTops! B IIpOCTpaHCTBe 12
3 HOBTOPGHI/IG, 0000I11IeHMe ¥ CUCTeMaTH3alys c 5
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne m/m NMpOrpamMMblI Bcero KonrponkHbt TpakTiueckue oOpa3oBare/IbHbIE
e paboTsI paboTbI pecypesI
1 AHanuTnyeckasi reOMeTpust 15 1
5 [ToBTOpEHuUe, 0606H_[6Hlfe v 15 1
cucTemMaTH3aLys 3HaHUM
3 O6BEM MHOTOTpaHHHUKA 17 1
4 Tena BpaleHus 24 1
c [Tr10111a11 TTIOBEPXHOCTH U 0OBEMBI 9 1
KPYTJ/IbIX Tejl
6 JBrKeHus 5 1
. [ToBTOpEHME, 0606LueH1:1e 5 17 5
cuCTeMaTHr3alys 3HaHUM
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







ITIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosmmuecTBO uacoBs

Bcero

KonTposibHbIE
padoThI

IIpakTHUecKue
padoThI

Jara
H3yYeHH
f

JJIEKTPOHHbIE

nudpoBbIe
o0Opa3oBaTe/bHbIE

pecypchl

OcHOBHBIe TIpaBW/Ia U300pakeHUs Ha
PUCYHKe IIJIOCKOCTH, Mapasiie/bHbIX
NpSIMBIX (OTPe3KOB), cepejuHbl OTpe3Ka

[ToHsATHS CTepeoOMeTpUU: TOUKa, TpsiMasi,
TMJIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
rpaBuIa M300pakeHUsI Ha PUCYHKe
TJIOCKOCTH, Tlapasiie/IbHbIX TIPSIMbIX
(oTpe3koB), cepeiMHbI OTPe3Ka

[ToHsTHS: TIepeceKaroIrecs: TUIOCKOCTH,
riepeceKaroIIyecs mpsiMasi ¥ TJIOCKOCTh;
TIOTyTIPOCTPAHCTBO

[ToHsTHS: TIepeceKaroIrecs: TVIOCKOCTH,
riepeceKaroIIyecs mpsiMasi ¥ TJI0CKOCTh;
TIOJTYTIDOCTPAaHCTBO

MHororpaHHUKH, U300pakeHHne
TIPOCTEMIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYI[ECTBYIOIIMX 00BEKTOB

MHororpaHHUKH, U300paxkeHre
MPOCTENIINX MMPOCTPAHCTBEHHBIX UTYP,
HeCYIIeCTBYHOLUX 00BeKTOB

AXCcHOMEI CTEPEOMETPHUHU U ITePBLIE
a1eCTBUA U3 HUX




AKCHOMBI CTEPeOMEeTPUH U TIepBbIe
C/1e[ICTBUS U3 HUX

AKCHOMBI CTepeOMeTpHH U TlepBbie
cienctBUst U3 HUX. CriocoObl 3aiaHust
MPSIMBIX U TJIOCKOCTeN B IPOCTPAHCTRe.
O603HaueHust MPSIMbIX U TJIOCKOCTeH

10

M300pakeHHe ceueHUH MUpaMH/Ibl, Kyba 1
MIPU3MbI, KOTOPbIE TPOXOZST Uepe3 ux
pébpa. M306pakeHue repeceueHust
TMOJTyUeHHBIX TUVIOCKOCTeH. PackparivBaHye
TIOCTPOEHHBIX CeUeHUH pa3HbIMU IIBETaMU

11

N300pakeHne ceueHU MUpaMu/ibl, Kyba u
MIPU3MbI, KOTOPbIE POXOJST Yepe3 UxX
pébpa. M306paxkeHue niepeceueHust
T0JIyYeHHBIX TUVI0CKOCTel. PackpaivBanue
MOCTPOEHHBIX CeueHU pa3HbIMU LIBeTaMU

12

N300pakeHne ceueHUI MUpamMupbl, Kyba u
MIPU3MbI, KOTOPbIE POXOJST Yepe3 Ux
pébpa. M306paxkeHue TiepeceueHust
T0JIyYeHHBIX TUVI0CKOCTel. PackpamvBanue
MOCTPOEHHBIX CeueHU pa3HbIMU LIBeTaMU

13

N300pakeHne ceueHUI MUpamMupbl, Kyba u
TIPU3MBI, KOTOPbIE MPOXOZST Yepe3 ux
pébpa. M306paxkeHue niepeceueHust
TMOJTyYeHHBIX T/I0CKOCTel. PackpaiiiBanye
MOCTPOEHHBIX CeueHU pa3HbIMU LIBeTaMU

14

MeToz cnefoB /151 TOCTPOEHUSI CeYeHU M

15

MeTo/ ciefioB [1/isi TIOCTPOeHUsT CeueHUH.




CBoiicTBa nepeceueHul TPSIMBbIX U
TJIOCKOCTe!

16

MeToz ciefoB /1715l TOCTPOEHUsI CeUeHU .
CBoiicTBa nepeceueHul NpsIMbIX U
TJIOCKOCTel

17

[TocTpoeHue ceueHuii B TMpamue, Kyoe
110 TpPEM TOUKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTeXKell 1 3aruch I11aroB
MOCTPOEHUS

18

[TocTpoeHue ceueHuii B TMpamMuie, Kyoe
10 TpéM ToYKaM Ha pébpax. Co3zaHue
BBIHOCHBIX UepTeXKel 1 3arich I11aroB
MOCTPOeHUs

19

[TocTpoeHue ceueHuii B MMpaMuze, Kyoe
10 TpEéM TOUKaM Ha pébpax. Co3zmaHue
BBIHOCHBIX UEPTEXKeH U 3alHCh I1aroB
TIOCTPOEHHUSI

20

TTocTpoeHue ceueHui B mupamu/ie, Kybe
110 TPEM TOUKaM Ha pébpax. Co3jjaHue
BBIHOCHBIX UepTeXKel U 3aIiCh 111aroB
TIOCTPOEHHUSI

21

IToBTOpeHue mianumMeTpun: Teopema o
MPOTIOPLIMOHAIBHBIX OTpe3Kax. [Tomobue
TPEeYroJIbHUKOB

22

[ToBTOpeHue myianHuMeTpuu: Teopema
MeHenas. PacueThl B ceUeHUSIX Ha
BBIHOCHBIX yepTexxax. MicTopusi pa3BuTHs
TJIaHUMETPUM U CTepeoMeTpUU




23

KonTposbHas paboTa "AKCHOMBI
crepeomeTpur. CeueHust"

24

B3anMHoe pacriosioykeHre TIpSIMbIX B
nipoctpaHcTBe. CKpeluBaroIyecs
ripsimblie. [IpU3HAKU CKPEeIUBAIOLUXCS
npsiMbIX. [lapasienbHble MpsiMblie B
MIPOCTPAHCTBe

25

TeopeMa 0 Cy11leCTBOBaHUM U
eJMHCTBEHHOCTH MPSIMOM Napasiie/bHOU
JlaHHOW NPSIMOM, POXO/AILLeN Yepe3 TOUKY
NIPOCTPAHCTBA U He JieXKalljel Ha JaHHO!
npsimoi. JIeMMa o nepeceueHun
Trapasule/IbHbIX MPSMBIX [JIOCKOCTBIO

26

[NapannensHOCTh Tpex MpsiMbix. TeopeMa o
TPEX MapasuiebHbIX NpsMbIX. Teopema o
CKPeILMBAIOILUXCsI TIPSIMBIX

27

[NTapannenbsHOe POEKTUPOBaHKe.
OCHOBHbIe CBOWCTBA MapasuiebHOro
MpoeKTUpOBaHusl. M300pakeHre pa3HbIX
¢uryp B napasenbHON NPOEKLUA

28

LlenTpanbHas NpoeKuus. YTroi C
COHarpaB/IeHHbIMUA CTOPOHaMU. YTOJI
MeXy NPSMbIMU

29

3a7laur Ha 0Ka3aTe/bCTBO U
HCCiefioBaHue, CBsI3aHHbBIE C
pacrio/ioXkKeHreM TIPSIMbIX B TIPOCTPAHCTBe

30

[ToHsATHS: TTapasuIeIbHOCTD TIPSIMOM U
TJIOCKOCTH B rpocTpaHcTBe. [Tpr3Hak




Trapasuie/IbHOCTH MPSIMOM U TIJIOCKOCTH.
CBoiicTBa napasieibHOCTH MPSIMOH U
TIJIOCKOCTH

31

['eomeTpHuecKHe 3a/jau Ha BBIUMC/IEHUE U
Jl0Ka3aTe/bCTBO, CBS3aHHbIE C
Tapasiyle/IbHOCTBIO NPSIMBIX U IJIOCKOCTeN
B [IPOCTPaHCTBe

32

[TocTpoeHue ceueHus1, TPOXO/SIIEro uepes
JIaHHYO MPSIMYIO Ha uepTexe U
rapasisie/ikHOTO pyroi rpsiMoi. Pacuér
OTHOIIIeHHI

33

[TapasienbHast TPOEKLIS], TPUMeHeHHe
U151 TIOCTPOEHHS CeueHu Kyba
napasuiesnienunesia. CBoiicTBa
Tniapasuiesienurnesia v pu3Msl

34

[TapannenbHble MI0CKOCTH. IIpusHaku
rapasule/IbHOCTH [IBYX TUVIOCKOCTe!

35

Teopema o napasiesbHOCTH U
e/IMHCTBEHHOCTH TJIOCKOCTH, TIPOXO/sIel
yepe3 TOUKY, He ITPUHA//IeXaIYI0 JaHHOU
IIJIOCKOCTH U CJIe/ICTBUS U3 Heé

36

CpoiicTBa napa’iniesibHbIX TJIOCKOCTeMH: 0
rapasiie/ibHOCTH TIPSIMBIX IepeceueHust
TIpU NlepeceueHuny IByX napasienbHbIX
TJIOCKOCTeN TpeTbeun

37

CBoticTBa mapasieNbHbBIX MJIOCKOCTeH: 06
OTpe3Kax Tapasjie/ibHbIX MPSIMbIX,
3aK/TFOUEHHBIX MEXK/y MapasuieTbHbIMU




TIJIOCKOCTSIMH; O TIepeceueHnH TIPSIMOM €
JIBYMsI Tlapa’siie/IbHbIMU TI0CKOCTSIMU

38

IToBTopenue: TeopeMa I[Tudaropa Ha
TJIOCKOCTH

39

HOBTOPEHI/IGZ TPUTOHOMETpUA
NpAMOYT'OJIBHOI'O TPeYI'OJIbHHUKA

40

CaoticTBa Ky0a 1 IpsIMOYTO/IbHOTO
napasuiesienuresa

41

BrruniciieHye AJIMH OTPe3KOB B Kybe U
NPSIMOYTO/IbHOM I1apasulesienumnese

42

[TepnieHAUKYISIPHOCTD TIPSIMOU U
TUI0CKOCTHU. [Tpr3Hak
NepreHuKYJ/ISPHOCTH TIPSIMOM 1
TJIOCKOCTH

43

[TeprieH Ky ISIPHOCTD NIPSIMOM U
I710CcKOCTH. [IpusHak
NeprieHIMKY/ISPHOCTU NPSIMOU U
IIJIOCKOCTH

44

TeopeMa 0 Cyi1leCTBOBaHUM U
eZJMHCTBEHHOCTH NPSIMOM, TTPOXO/siieit
yepe3 TOUKY MPOCTPAHCTBA U
NepreHVKYy/ISPHOU K M/I0CKOCTH

45

[TnockocTH 1 neprneH UKy IsIpHble UM
NpsiMble B MHOT'OIPaHHUKAX

46

[110CcKOCTH U TIeprieHIUKYISpHbIe UM
NpsiMble B MHOT'OIPaHHUKAX

47

[TeprieHAUKY/ISIP ¥ HAKJIOHHASI.
[TocTpoeHue neprieHAMKY/isipa U3 TOUKU Ha




MIPSIMYO

[TeprieHauKy/IIp 1 HAK/IOHHAS.

48 [TocTpoeHnue nepneHAUKY/IsIpa U3 TOYKU Ha
NIPSMYTO

49 Teopema o0 Tpéx nepreHAUKYJ/IsIpax
(mpsiMast 1 oGpaTHast)

50 TeopeMa 0 Tpéx neprieHAUKYIsIpax
(mpsiMast 1 oGpaTHast)

£1 Yron Mexxay CKpellyBarLMMUCS
NPSIMBIMU
[Touck meprieHJUKY/ISIPHBIX TIPSIMBIX C

52 TIOMOLLIbIO TIePIIeHAVKYISIPHBIX
IJIOCKOCTeN

53 OpTorosHanbHOe IPpOeKTUPOBaHUe
[TocTpoeHue ceueHuit Kyba, MPU3MBI,

54 MPaBWIbHOM MUPaMU/IbI C IOMOLLBIO
OPTOTrOHATbHOU MPOEKLIUU
[TocTpoeHue ceueHuii Kyba, MPU3MBI,

55 NPaBWIbHOM MUPaMU/IbI C IIOMOLLBIO
OPTOTrOHA/IbHOU MPOEeKLIUU
CuMmeTpus B IPOCTPAHCTBe

56 OTHOCUTE/IbHO TI0CKOCTU. ITnockoctu
CUMMeTpHIi B MHOTOTDaHHUKaX

57 Ilpy3Hak nepreHAVKY/ISPHOCTH NIPSIMOM U
IJIOCKOCTH KaK CJIefICTBUe CUMMeTpUHN

58 ITpaBubHBIE MHOTOIpaHHUKU. PacuéT

paCCTOHHI/Iﬁ OT TOUYKH A0 IIJIOCKOCTHU




59

[TpaBu/ibHBIE MHOTOTDaHHUKU. PacuéT
PacCTOSTHUM OT TOYKH /IO TIJIOCKOCTH

60

Criocobbl OMyCTUTD TIepIIeH/IUKYISPbI:
CUMMeTPHUS], CIBUT TOUKH 110
rapa’sizieJIbHOU MpsIMO

61

CBur 1o HernapasiesbHON NPSMOM,
V3MeHeHre PaCcCTOSTHUU

62

KouTpospHas pabota "B3anmHoe
pacrioioykeHue NpsSIMBIX U MJI0CKOCTeH B
IpoCTpaHcTBe"

63

[ToBTOpEHME: Yro/ MeXXAY NPsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
MIPOM3BOJILHOM TpPeyro/ibHUKe, TeopeMa
KOCUHYCOB

64

[ToBTOpEHWE: YTO/N MEXIY
CKpeLIMBAaLIVMUCS NPSIMbIMU B
MPOCTPaHCTBe

65

['eoMeTpuyeckrie MeTO/bl BLIUMCIEHUST
yrja MeXXJy TIpSIMbIMK B MHOTOTPaHHHKAX

66

[ByrpanHbIi1 yroa. CBOWCTBO JIMHEHHBIX
YIJIOB [JByTPaHHOIO yTjia

67

[TeprieHuKyIsspHBIE NIIIOCKOCTH. CBOKCTBA
B3aUMHO TepPIIeHUKY/ISPHBIX MJIOCKOCTeN

68

ITpu3Hak neprieHAUKY/IIPHOCTH
IJIOCKOCTeN; TeopeMa O MpsSIMOUr
repeceyeHus JByX IVIOCKOCTeU
NeprieH/IMKY/ISPHbIX TPeThel MI0CKOCTH

69

[IpsiMOyTO/TbHBIN TIapasuiesienurne]; Ky0;




V3MepeHUsi, CBOMCTBA MPSIMOYTO/ILHOTO
napa’suienenuresa

70

Teopema o AuaroHamM NpsiMOYT0JILHOTO
Tniapasiesnienurnesia u cjaefCTBUe U3 Heé

71

CrepeomeTpUueckue U NPUKIaIHbIe
3a/lauM, CBsI3aHHbIE CO B3aUMHbBIM
pacrio/ioKeHueM MPSIMbIX U TIJIOCKOCTU

72

[ToBTOpEHMeE: CKpelUBaroL1ecs MpsiMble,
rapa’sijieJibHble MJI0OCKOCTH B CTaHAAPTHBIX
MHOTOrPaHHUKax

73

I[NTapa napasnnenbHbIX IIOCKOCTEH Ha
CKPeLMBAOLMXCS TIPSIMBIX, PaCCTOSIHHE
MeX/ly CKpelLBaroL{UMUCS IPSMbIMU B
MIPOCTBIX CUTYaLUsAX

74

PaccTosiHe OT TOUKH /10 TVIOCKOCTH,
pacCTosiHKE OT MPSIMOM /10 TIIIOCKOCTH

75

BbluriciieHrie pacCTOSTHUN MeXIy
CKPeLIUBAIILMMUCS TIPSIMBIMU C
MOMOLbIO TIePIIeH/UKY/ISIPHON TIJIOCKOCTH

76

TpéxrpaHHbI{ yroJ, HepaBeHCTBa AJ1s1
TpexrpaHHbIX yriioB. Teopema ITudaropa,
TeopeMbl KOCUHYCOB U CUHYCOB [/Is1
TPEXIpaHHOrO yrJjia

77

OneMeHThI chepruecKoil reOMeTPUU:
reoiesanyeckue JIMHUM Ha 3emiie

78

KoHTponbHast paboTa "YTbl 1
paccrossHus"

79

Cucrematusaiiys 3HaHuM "MHOrorpaHHUK




U ero 3j1leMeHThI"

ITnpamuza. Buasl nupamug. [IpaBunsHas

80 1
nvpamuza

81 [Tpusma. IIpsiMast ¥ HaK/IOHHas IIPU3MBL. 1
[TpaBunbHas npusma

82 [Tpssmoyt napasutenenune, 1
NPSIMOYTO/IbHBIN TIapasuiesienuresi, Kyo

83 Brinyk/ibie MHOrOTpaHHUKU. TeopeMa 1
Junepa
Brinyk/ibie MHOrOTpaHHUKU. TeopeMa

84 Orinepa. [IpaBrbHbIE U TOMYIIPABU/IbHBIE 1
MHOT'OTPaHHUKU

85 KonTtponbHasi paborta "MHororpaHHUKd" 1

86 [ToHnATHe BeKTOpa Ha TJIOCKOCTU U B 1
TIPOCTPaHCTBE

87 CyMMa BeKTOpOB 1

88 Pa3HOCTb BEKTOPOB 1

89 [IpaBusio napasienemnuriesia 1

90 YMHOKeHHe BeKTOpa Ha UKo 1
PasiokeHre BeKTOpa 110 6a3ucy Tpéx

91 BEKTOPOB, He JIe)Kall[uX B OJJHOU 1
TIJIOCKOCTH

92 CkassipHOe Tipou3BefieHre 1

93 BerurcneHve yria Me>xy BeKTOpamMH B 1
TIPOCTPAHCTBe

94 [TpocTeiuye 3aaun C BeKTOpaMu 1

95 ITpocTeive 3aaur ¢ BeKTOpaMu 1




96 [TpocTetiliive 3a/1laul ¢ BeKTOPaMH 1
97 [TpocTeiiive 3ajaun C BeKTOpaMu 1
98 O06o00111eHME U CUCTeMaTH3alvsl 3HaHUH 1
99 O06o00611IeHre ¥ CCTeMaTH3alUsT 3HaHUH 1
100 MToroBasi KOHTpPO/IbHasi paboTa 1
101 HToroBasi KOHTpPO/IbHasi paboTa 1
102 O06o00111eHMe ¥ CCTeMaTH3alvsl 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 K/TACC

KosmmuecTBO yacoB 1 JJ/IeKTPOHHBbIE
ara
nudpoBbIe
Nen/m | Tema ypoka KoutponbHbie | [IpakTuueckue | H3Y4YeHH
Bcero oOpa3oBare/IbHBIE
paboTbI paboThI A
pecypchl

1 [ToBTOpenue Tembl "KoopauHaTel BeKTOpa 1

Ha IJIOCKOCTU Y B TIPOCTPaHCTBe"
9 IToBTOpeHue Temsl "CkasipHOe 1

Mpou3BeieHre BeKTOPOB"
3 IToBTOpeHue TeMbl "BrlunciieHue yria 1

MeJX/ly BeKTOpamMu B I[IPOCTpaHCTBe"
4 [ToBTOpEHue TeMbl "YpaBHeHUe MPSIMOH, 1

MPOXO/ILeN uepes /iBe TOUKHU'"
c YpaBHeHue 110CKOCTU, HOPMaJlb, 1

ypaBHeHUe TUIOCKOCTH B OTPe3Kax

YpaBHeHue I7I0CKOCTU, HOpMaJlb,
6 1

ypaBHeHUe TUIOCKOCTH B OTPe3Kax
7 BekTopHoe nipou3BejieHre 1
3 JIuHeliHble HepaBeHCTBA, JIMHEHHOe 1

MpOrpaMMHpOBaHUe
9 JIuHeliHbIe HepaBeHCTBa, JIMHeNHOe 1

MpOrpaMMHpOBaHue
10 AHanmuTHyecKkre MeTO/ibl pacyéTta yria 1

MeXX/1y TIPSIMbIMM B MHOTOTPaHHUKAX
1 AHanmuTUyeckre MeTo/ibl pacyéTta yria 1

MEXAYy IJIOCKOCTAMU B MHOI'OI'PaHHUKAX




dopmyJia pacCTOSIHUSL OT TOUKH 10

12 TJIOCKOCTU B KOOPJAWHATax

13 Haxo»xjeHre pacCTOSIHUM OT TOUKH 10
TIJIOCKOCTH B Kybe

14 HaxosxjeHre pacCTOSIHUM OT TOUKH /10
TJIOCKOCTU B PaBWIbHOW MUpPaMU/e

15 KoHTponbHasi paboTa "AHamuTrueckast
reometpus”

16 CeueHys1 MHOTOTDAaHHUKOB: CTaH/JapTHbIE
MHOTOTPaHHUKH

17 CeueHusi MHOTOTPaHHUKOB: MeTO/, C/Ie[I0B
CeueHusi MHOTOTPDAaHHUKOB: CTaH/|JapTHbIE

18 IIJIOCKOCTH, TlepeceyeHus NpsIMbIX U
IVIOCKOCTEeH

19 [TapannenbHble NpsiMble U TIJIOCKOCTHU:
rapasiie/ibHble CeueHust

20 [TapannensHble NpsiMble U TIJIOCKOCTH:
pPacyéT OTHOLLEHUU
[TapasnenbHble TIpsiMble U TJIOCKOCTH:

21 YIJIbI MY CKpPelLlUBaoIUMUCs
MPSIMbIMU
[TepnieHAVKYASIpHBIE TIPSIMbIE U

2 TJIOCKOCTU: CTaHJapTHBIE TTapbl
repreHAUKYISIPHbIX TVIOCKOCTelN 1
MpsIMbIX, CAMMETPUH MHOTOTPaHHUKOB
[TeprieHAUKYISIDHBIE TIPSIMbIE U

23 TJIOCKOCTU: Teopema O Tpex

nepreHuKyJispax




24

[TeprieHaUKY/ISIpHBIE TIPSIMbIE U
MJIOCKOCTH: BBIUMCJ/IEHHS JJIVH B
MHOTOTpaHHUKaX

25

[ToBTOpEHME: TUIOLIAIH
MHOTOYTOJIbHUKOB, (hOPMY/JIbI /IS
rjioiaaeid, coobpaykeHus 1MoA00us

26

IToBTOpEHue: IoLagN
MHOT'OYTOJIbHUKOB, (DOPMY/IbI /1715
nijioiiaeii, coobpakeHus 1o00ous

27

[ToBTOpEHNe: MIOIaAN
MHOTOYTOJILHUKOB, (hOpMYJIbI A71s1
niomazeld, coobpakeHus o j00ust

28

TToiiaiu ceueHW MHOTOIPAHHHUKOB:
TUTOIIA/I TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpa>keHus TIOZ00Ust

29

[Tnomaau ceueHWi i MHOTOTPAHHUKOB:
TUIOIIA/IM TIOBEPXHOCTeH, pa3pe3aHus Ha
YacTH, COOOpa)keHUs TIOA00Us

30

KonTposbHas pabota "TloBTOpeHMe:
MHOI'OIPaHHUKH, CeYeHUsI
MHOTOTPaHHUKOB"

31

O06béM Testa. O6beM TIPSIMOYTOTLHOTO
Triapasiiesienureza

32

3agauu 00 yiBoeHMM Ky0a, 0 KBazipaType
Ky0a; 0 TpUCEeKIMH yria

33

CrepeomeTpryecKye 3a/jaull, CBSI3aHHbIE C
00BEMOM TIPSIMOYTOJTBHOTO
napasuiesienuresa




[TpuknazHbie 3a/lauu, CBSI3aHHBIE C

34 BbIUKC/IeHeM 00BEMa MPSIMOYTOTbHOTO
rnapasuienenureza

35 OOBEM TIPSIMOi TIPU3MBI

36 CrepeomeTpUuecKyre 3aJjauu, CBsi3aHHbIE C
BbIUHC/IEHEM 0OBEMOB TIPSIMOM TTPU3MBbI

37 [IpuknazHble 3a/1auu, CBSA3aHHbIE C
00BEMOM MPSIMOMA TIPH3MBI
BrrunciieHrie 06EMOB TeJsl C TIOMOIIIBIO

38 orpeziesIEHHOTO UHTerpana. O6bEM
HAaKJIOHHOU MPU3MBbI
BrrunciieHrie 06EMOB TeJl C TIOMOIIIBIO

39 orpezie/IEHHOTO UHTerpana. O0bEM
MMpaMuU/bl

40 dopmysia 06béMa mupamMuipl. OTHOLLIEHHEe
00BeMOB MUpamMK/; C OOIIMM YTJIOM

a1 dopmyna 06béma mupamubl. OTHOILIEHEe
00BeMOB MUpamMK/; C OOIIMM YTJIOM

4 CrepeomeTpUueckyre 3a/auu, CBsi3aHHbIE C
00bEMaMU HAaK/IOHHOM TTPU3MBbI

43 CrepeomeTpuueckue 3a/jauH, CBsi3aHHbIEe C
00bEMaMU MUPaMU/IbI
[MTpuknagHbie 3a7aun 110 TeMe "OOBEMBI

44 Ten", cBsi3aHHBIE C 00BEMOM HAaK/TIOHHOH
MPU3MBbI

45 [MpuknagHbie 3a7aun 110 TeMe "OOBEMBI

Tes", CBsI3aHHbBIE C 00BbEMOM MUPAMU/IbI




[TpumeHeHre 00BEMOB. BerunciieHue

46 pacCTOsTHUS 10 TVIOCKOCTH

47 KoHTtponbHas pabora "O0bEmM
MHOTOrpaHHUKa"
LlunuHprueckas MoBepXHOCTh,

48 oOpa3ytolye UIMHAPUUYeCKOH
MOBEPXHOCTH

49 Lwnngp. [Tpsmol KpyroBow LUMUHZP.
[Tno11a/1b TOBEPXHOCTH LIU/IMHAPA

50 KoHnueckast TOBepXHOCTb, 00pa3yroliye
KOHUYeCKol roBepxHocTH. KoHyc

51 CeueHue KOHyCa TJIOCKOCTBIO,
rapa’sijie/IbHOM MJIOCKOCTH OCHOBaHUSI

5 Y ceuéHHbIN KOHYC. M300pakeHne
KOHYCOB Y YCEeUEHHbIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
TI0JIHOU [TOBEPXHOCTH KOHYCa

£ [T1o1jaib 6OKOBOM TTOBEPXHOCTH U
TI0JIHOU [TOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKyre 3aJjaud Ha

55 JI0OKa3aTe/IbCTBO 1 BLIUKC/IEHUE,
MOCTPOEHHEeM CeUeHUM LUINH/PA, KOHyCa
CrepeomMeTpuuecKyre 3aJjaud Ha

56 Jl0Ka3aTe/lbCTBO U BbIUMC/IEHHE,
MOCTPOEHHEeM CeUeHUM LUINH/PA, KOHYyCa

57 [TpukiagHble 3ajau, CBS3aHHBIE C

HUW/IMHAPOM




58

[TpuknazHbie 3a/lauu, CBSI3aHHBIE C
LATUHADPOM

59

Cdepa u 11ap

60

[Tepeceuenue cepsl 1 111apa C
TI0CKOCThI0. KacaHue miapa u cdepbl
TUIOCKOCTBIO. By 1 m3o0pakeHne mapa

61

I[Tepeceuenuie cdepsl U 11apa C
miockocThio. Kacanue mapa v cepsl
TUIOCKOCTBIO. By 1 m300pakeHne mapa

62

YpaBHenue cdepsl. [1o11aae chepbl U eé
yacTeun

63

CummeTpust cdepsl U 111apa

64

CrepeoMeTpuyeckue 3aJjauu Ha
JlI0Ka3aTebCTBO U BBIUKC/IEHHE,
CBsI3aHHBIe CO c(epoii U 111apom,
MOCTPOEHHEM WX CeUeHU T/I0CKOCThIO

65

CrepeomeTpUueckyre 3ajauu Ha
Jl0Ka3aTe/IbCTBO U BbIUMCIIEHUE,
CBsi3aHHbIe CO cpepoii U 11apoM,
MOCTPOeHHEeM UX CeUeHUM MJI0CKOCThIO

66

[TpuKagHbIe 3a/lauM, CBsS3aHHBIE CO
cdepoii u 1apom

67

TToBTOpEHHE: OKPY)KHOCTh Ha TJIOCKOCTH,
BBIUHCJIEHUS] B OKPY>KHOCTH, CTaHZIaPTHbIE
rnozo0ous

68

Pa3muHble KOMOWHALIMM TeJT BpallleHUs U
MHOTOTPaHHUKOB

69

3amaum no Teme "Tesa U MOBEPXHOCTU




BparjeHus"

70

3azauu 110 TeMe "Tesia ¥ IOBepXHOCTU
BpalleHus"

71

KoHTtponbHast pabora "Tesna u
IIOBEPXHOCTH BpaujeHus"

72

O06wém tummHapa. Teopema 06 06bEMe
TIPSAIMOTO LIW/TMH/PA

73

BrruncneHrie 00bEMOB Tesl C TIOMOILBIO
orpeziesiéHHOTrO nHTerpana. O6bém
KOHYCa

74

[Tno1aiv GOKOBO# U MTOTHOM
TIOBEPXHOCTH KOHYCa

75

CrepeoMeTpuyeckue 3aJjauu, CBsi3aHHbIe C
BbIUHC/IEHEM 00BEMOB IIWIHH/IPA,
KOHyca

76

I[MpuknagHble 3a7aun 1Mo TemMe "OOBEMBI U
/101 qY TTIOBePXHOCTe! Ten"

77

OO6BEM I11apa U MapoBOro CeKTopa.
TeopeMa 06 00béme 11apa. IToriaae
cdepol. CTepeoMeTprueCKUe 3a/1auu,
CBsI3aHHbBIE C BBIUMC/IEHHEM 00bEMOB
11apa, 1apoBOro CErMeHTa U 1IIapOBOT0
ceKTopa

78

[MpuknagHbie 3azauu 1Mo TeMe "OO0bEMBI
Tes", CBsi3aHHBIE C 0OBEMOM I1apa U
nomiabi0 cepbl. COOTHOIIEHUS MEXAY
TIOIIAZISIMUA TIOBEPXHOCTeH 1 00BEMaMu
10/J00HBIX TeJl




79

[Tog06HBIe Tea B MPOCTPAHCTBE.
V3meHeHHe 00bEMa TIPU MTOA0OHH.
CrepeoMeTpuUyecKHe 3aJjauu, CBsi3aHHbIe C
BbIUNC/IeHeM 00BEMOB TesT U TIIoIIazei
MOBEPXHOCTEeN

80

KonTposbHas pabota "Tlnoraau
MOBEPXHOCTH U 00BEMBI KPYTJIbIX Ten"

81

[Bwxenus mpoctpaHcTBa. OTOOpaXKeHUs.
[Bwkenus u paBeHCTBO ¢uryp. Obime
CBOMCTBA JBWKEHUN

82

Bujp! aBYOKeHNI: Napasiie/lbHbIA
NepeHoC, LIeHTpaibHasi CUMMEeTpuS,
3epKajibHasi CUMMeTpHsl, [IOBOPOT BOKPYT
NpSIMOM

83

ITpeo6pa3oBanus nopobus. [psmas u
cdepa Ditnepa

84

['eomeTpryeckue 3a7,aur Ha MPUMeHeHUe
JIBIDKEHUST

85

KonTposbHast pabota "BeKTophl B
rpocTpaHcTee”

86

O6oo0ratoriee moBTopenHye 11 MOHATHH U
MeTO/I0B Kypca reometpuu 10-11
KJIaCCOB, CUCTeMaTU3aL1sl 3HaHWI:
"[TapanielbHOCTh TIPSIMBIX U TIJIOCKOCTeN
B [IPOCTpaHCTBe"

87

O6oO0ratoriee moBTopeHye 11 MOHATHH U
MeTO/I0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTeMaTU3aLMsl 3HAaHUWM:




"BeKTOpkI B MPOCTPaHCTBe"

88

O6ob6maroiijee moBTopeHye 11 moHATHN U
MeTO/ZI0B Kypca reoMetrpuu 10-11
KJIaCCOB, CUCTeMaTHU3al1si 3HaHMI:
"BekTops! B pocTpaHcTBe"

89

Ob6o6maromee moBTopenre 11 MoHATHI U
MeTO/ZI0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTeMaTU3aL1sl 3HaHWM:
"Ob6bemM MHOrorpaHHuKa"

90

O6oO0ratoriee moBTopeHye 11 MOHATHH U
MeTOZI0B Kypca reoMetrpuu 10-11
K/IaCCOB, CUCTEMATHU3aLIUs 3HAHUM:
"Ob6BveM MHOTOrpaHHUKA"

91

Ob6o01atotee moBTopenye 11 MoHATHN U
MeTOZI0B Kypca reoMetrpuu 10-11
KJIaCCOB, CMCTeMaTH3alsi 3HaHU:
"TIyo11a11 TIOBEPXHOCTU U OOBEMBI
KpYIJIbIX Te1"

92

O6ob6maroliee moBropeHye 11 moHATHN U
MeTOZI0B Kypca reoMetrpuu 10-11
K/IaCCOB, CHCTeMaTH3alysl 3HaHUM:
"TIyo1au TIOBEPXHOCTU U OOBEMBI
KpPYIJ/bIX Tes"

93

MToroBasi KOHTpPO/IbHasi paboTa

94

WToroBasi KOHTpoJibHasi paboTa

95

IToBTOpeHue, 0600611eH1E 1
CHCTeMaTH3aLys 3HaHUH

96

I/ICTOPI/IH Pa3BUTHSA CTEDEOMETPHUU KdK




HayKu U eé po/ib B pa3BUTHUH
COBpPEMEHHbBIX UH)KeHEPHbIX U
KOMITbIOTEPHBIX TeXHOJIOT UM

WcTopusi pa3BUTHSI CTEPEOMETPUM KaK
97 HayK{ U eé PoJib B Pa3BUTHU
COBpPEeMeHHbBIX UHXeHePHBIX U

KOMITBIOTEPDHBIX TeXHOJIOTUU

VcTopus pa3BUTHS CTepeOMeTpUU Kak
HayKH U eé po/ib B pa3BUTHH
COBPEMEHHbBIX UH)KeHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUH

98

VicTopus pa3BUTHS CTepeOMeTpUU Kak
HayKM U eé po/ib B pa3BUTHHU
COBPEMEHHbBIX UH)XeHePHBIX U
KOMITbIOTEPHBIX TeXHOJIOTUU

99

VcTopus pa3BUTHSI CTEPEOMETPUM KaK
HayKH U eé po/ib B pa3BUTHH
COBPEMEHHbBIX UH)XeHePHBIX U
KOMITbIOTEPHBIX TeXHOJIOTUU

100

VcTopus pa3BUTHS CTepeOMeTPUU Kak
HayK{ U eé poJ/ib B Pa3BUTHUU
COBPEMEHHbBIX UH)KeHePHBIX U
KOMIMbIOTEPHBIX TEXHOJIOTUI

101

VcTopusi pa3BUTUS CTePeOMEeTPUU KaK
HayKu U eé poJib B pa3BUTHH
COBpPEMEHHBIX UH)KeHEPHbIX U
KOMITBIOTEPHBIX TeXHOJIOTUU

102

OBHIEE KO/IMYECTBO YACOB I10

102




I[TPOI'PAMME
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