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IIOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siB/ISIETCS OAHUM 13 0a30BBIX KyPCOB Ha YPOBHE CpeJHero o01iero
oOpa3oBaHMsl, TaK KakK obecrieurBaeT BO3MOXXHOCTb W3yUeHUsl AUCLIATIIVH
eCTeCTBeHHO-HAayUHOM HarpaB/ieHHOCTU U TpeJMeTOB T'yMaHWTApHOIO IUK/a.
[TocKoJIbKY JIOTHUYeCcKOoe MbIlIeHre, (hopMUpyemMoe Mpy U3yueHUH 00yJaromMHICs
TOHATUUHBIX OCHOB TeOMEeTPUH, MpPU JOKa3aTelbCTBE TeOpeM U ITOCTPOeHUU
L[eTIOUKU JIOTUUeCKUX YTBEP K eHWH TIPU pellleHUH reOMeTpUUeCKUX 3a/jay, yMeHre
BbIJBUTaTb W OINPOBEPraTh THUIIOTe3bl HENOCPeJCTBEHHO WCMOJb3YKTCS TMpU
pellleHny 3a/lau eCTeCTBeHHO-HAay4YHOr0 1[MK/Ia, B YaCTHOCTU (PU3UUECKHX 3a/1au.

Llenb ocBoeHus MporpaMMbl yueOHOT0 Kypca «['eomeTpusi» Ha yriyO1éHHOM
yPOBHE — pa3BUTHe UHAUBUAYATbHBIX CIIOCOOHOCTEl 00yuarouxcs pyu U3y4eHun
reoMeTpud, KakK COCTaB/SOIeN TIpeMeTHON o6Osactd «MaTeMaTHKa W
nHbOopMaTHKa» yepe3 obecrieueHHe BOSMOXKHOCTH TIPUOOpeTeH s U UCTI0/Tb30BaHus
6omee rmybOKMX reoMeTpUUeCKUX 3HAHUN U IeHCTBUH, CTIE[U(PUUHBIX TeOMeTPUH,
1 HeOOXOAMMBIX [I7Is1 YCIeITHOTO TIpodeCcCHoHaIbHOTO0 00pa30BaHusl, CBSI3aHHOTO C
WCII0/Tb30BaHMEM MaTeMaTHKH.

[TpropUTeTHBIMM 3aZlauaMd Kypca TeOMeTpUM Ha YI/IyO/JIEHHOM YDOBHE,
PACIITUPSIOMIUMU U YCUTUBAIOIIIUMH KYpC 6a30BOTO YPOBHS, SIBJISTFOTCS:

pacilvpeHye TNpeACTaBleHUs] O TeOMETPUM KaK YaCTh MUPOBOU KyJbTYPhI U
dhopmMrpoBaHHe 0CO3HAHUSI B3aMOCBSI3U TeOMeTPHH C OKPY>KatollM MHUPOM;

(dhopmMuUpOBaHHe TpPEACTaBAeHUsS O TMPOCTPAHCTBEHHBIX (Urypax Kak O
BKHEUIIIMX MaTeMaTUUYeCKUX MOJe/IsIX, MO3BOJISIIOIINX OIMUChIBATH U U3ydaTh
pa3Hble SIBJIEHUsI OKPY>KatoIllero Myupa, 3HaHHe MOHSITUHMHOTO arirapaTa 1o pasfeiny
«CtepeoMeTpusi» yueGHOr0 Kypca reoMeTpuy;

dbopmMupoBaHWe  yMeHMsI  BJaJieTb ~ OCHOBHBIMM  TOHSTHUSIMHU O
TIPOCTPAHCTBEHHbIX (UrypaXx M WX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TeOpeM,
dbopMyn1 U yMeHHWe UX TNPUMEHSITb, YMEHHUs [J0Ka3biBaTb TeOPeMbl W HaxXO[UThb
HecTaH/JapTHbIe CIIOCOOBI pellieHus 3aJay;

(dopMUpOBaHHe yMeHHUs pacClio3HaBaTh Ha UepTexxax, MOJe/siX U B peaTbHOM
MHpe MHOTOTDaHHUMKM W Teja BpallleHus, KOHCTPYUPOBAThb TeOMeTpPUYECKUe
MO/ie/iy;

dbopmMuUpoBaHHe TOHWMaHUSI BO3MOXXHOCTH aKCHMOMAaTUYeCKOTO TOCTPOeHUSs
MaTeMaTU4YeCKUX TeopuHd, (POPMUpPOBAHWE TOHHWMAaHUSI POJIM aKCMOMAaTUKU TIpU
TIPOBEJIEHUU PaCCY K[ eHUN;

dbopMUpoBaHre yMeHUsl BafleTb MeTOJaMH J0Ka3aTelbCTB W aJrOPUTMOB
pelleHus, yMeHHsl UX TIPUMEeHSITh, IPOBO/IUTH /I0Ka3aTe/bHble PAaCCy>K/AeHUs B X0/ie
peleHusi CTepeoOMeTPUYeCKUX 3a/lad U 3alad C MNPAKTUUeCKUM COjlepKaHUeM,
dbopMupoBaHre TIpe/CTaBleHUss O HeoOXOAWMOCTH  /OKa3aTe/lbCTB  TIpU



000CHOBaHWY MaTeMaTUUeCKHX YTBEP)KeHUM U PO/ aKCUOMaTUKH B TIPOBeJIeHUU
JeAYKTUBHBIX PacCy KJeHWMH;

pa3BUTHEe U COBepIIIeHCTBOBaHWE WHTE/UIEKTYa/JbHbIX U TBOPYECKUX
criocoOHOCTeM 00yYaroLuXcsl, TT03HABATeIbHOM aKTUBHOCTH, UCC/Ie[J0BaTebCKUX
yMeHUl, KpUTUYHOCTH MBILILJIeHHs], UHTepeca K U3yYeHUI0 TeOMeTpuY;

dbopmupoBaHre (PYHKIIMOHA/JIbLHOW TPaMOTHOCTH, PeJIeBaHTHOM TeOMeTPHHU:
YMeHUsI pacrio3HaBaTh IIPOSIBJIEHUSI TEeOMETPUUECKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTeN B peaslbHbIX >KU3HEHHBIX CUTYaLUsiX W MPU WU3YYeHUU [IPYTHUX
yueOHBIX TpeAMeTOB, TMPOSIBJeHUs 3aBUCUMOCTeM W  3aKOHOMEpHOCTeH,
MO/Ie/IMPOBAHUsl peabHbIX CUTYalWid, MCCIel0BaHUs ITOCTPOEHHBIX MOJeseH,
VMHTeprpeTalyuy MoTy4YeHHbIX pe3y/bTaToB.

OCHOBHBIMH COZiep>KaTe/TbHbIMU JIMHUSAMU yueOHOTo Kypca «['eomeTpusi» B
10-11 «xknmaccax saBiAwOTCA: «lIpsMble ¥ TVIOCKOCTM B MIPOCTPAHCTBE»,
«MHororpaHHuku», «Tema BpamjeHusi», «BekTopel ¥  KOOpPAWHATHI B
TIPOCTPaHCTBe», «[IBUKeHUS B TIPOCTPAHCTBEY.

CdopmymporanHoe Bo PI'OC COO TpeboBaHUMe «yMeTb OIEPUPOBAThH
TIOHSTUSIMU», pe/IeBaHTHBIMU reOMeTpUH Ha yryb1éHHOM ypoBHe 00yueHus B 10—
11 knaccax, OTHOCUTCS KO BCeM COjiep)KaTe/bHbIM JUHUSIM yueOHOro Kypca, a
dbopMrpoBaHHe  JIOTUYeCKMX yMEHWM  pacripefiesisieTcsi He  TOJIbKO  TI0
cofiep>KaTelbHbIM JIMHUSIM, HO U 10 rojam obyuenusi. Coziep>kaHue obpa3oBaHus,
COOTBETCTBYIOII[ee TIpeJIMETHBIM pe3y/bTaTaM ocBoeHusi PesepanbHON paboueit
MIporpaMMbl, pacripefie/iEHHbIM 10 TOoZaM O00yueHUsl, CTPYKTYpPHPOBAaHO TaKUM
obpa3om, uToObI KO BCeM OCHOBHBIM, MPUHLIMITHA/IEHBIM BOTIPOCaM 00yUaroIiyecs
obpalfasmuch  HEOJHOKpaTHO. OTO T03BOJISeT OpraHW30BaTh  OBJafleHHe
reoMeTpUUYeCKMMU MOHSTHUSIMU U HaBbIKaMU T10C/IeJOBaTebHO U MOCTYIATebHO, C
cobroieHreM TMPUHLIUIA TIPeeMCTBeHHOCTH, a HOBble 3HaHUS BK/IIOUATh B OOIIyIO
CUCTeMY reOMeTPUUeCKUX TMpe/ICTaBIeHUI 00yJaroIUXCsl, PACIIUPSs U YIIyOssis
eé, 00pa3ys MpouHble MHOYKeCTBEHHbIe CBSI3U.

[Tepexo/ K M3y4eHUIO reOMeTPUH Ha yT/y0/IEHHOM YPOBHe 103BOJISIET:

co3jath  ycjaoBusi A Au@depeHuyaluu  o0yueHUsi, T[OCTPOeHUs
WH/MBUYaNbHbIX 00pa3oBaTe/NbHBIX —IporpammM, obecrieudTh  yriyOiéHHOe
M3yueHre reOMeTPUH KaK COCTaBJIsitOIIel yueOHOTo rpeMeTa «MaremMaTrKay;

MO/ITOTOBUTL O0yYaroIuxcsi K TIPOJO/DKEHUI0 U3YueHWs] MaTeMaTUKU C
yuéToM BbIOOpa Oypayieii mpodeccuu, obecrieurBasi MPeeMCTBEHHOCTb MEXAY
00611KM U ripoeccroHabHBIM 00pa30BaHUEM.

Ha wu3yueHue yueGHOro Kypca «['eomeTpusi» Ha yryiyOJéHHOM YypOBHe
orBoguTtcs 204 yaca: B 10 kacce — 102 yaca (3 vaca B Heziennt0), B 11 kmacce — 102
yaca (3 yaca B Hejle/li0).



COJEPXAHUE OBYUYEHUSA

Tea BpaleHus

[ToHATHs: OUIMHAPUYECKas TIOBEPXHOCTb, KOHWYECKasi TOBEPXHOCTb,
chepuueckasi TOBEPXHOCTb, OOpasyrolue ToBepxHOcTel. Tesa BpalleHUs:
LMTMH/P, KOHYC, YCeuSHHbIN KOHYC, cdepa, map. BzaumHoe pacrionoxeHue cgepsl
Y TIJIOCKOCTH, KacaTeJibHasl TIJIOCKOCTh K cdepe. VM300pakeHue Tes BpallieHUs Ha
M10CKOCTU. Pa3BépTKa LunuHApa U KoHyca. CummeTpusi cdepsl v 1apa.

O6béM. OcHoBHBIe cBoiicTBa 00BéMOB Ten. Teopema 006 o00BEMe
NPSIMOYTO/ILHOTO Tiapasuiesienunesa U ciaeqctBus u3 Heé. OOBEM mpsiMmol U
HaK/IOHHOM TIPY3MBbI, I[WINHJAPA, TUPaMUIbl U KOHyca. OO0BEM I11apa U I1apOBOTO
CerMeHTa.

KoM0OuHaiuy Ten BpalljeHUsI U MHOTOTpaHHUKOB. IIpu3Ma, BrivMcaHHas B
LWUHAD, OINKWCAaHHAas OKOJ0 UwWiuHApa. [lepeceyenne cdepbl W 1mapa C
TJIOCKOCThI0. Kacanue 1mapa u cdepbl MI0CKOCTbIO. [TOHsATHE MHOrOrpaHHUKa,
OMUCAHHOTO OKOJI0 c(epbl, cdepbl, BIMIMCAHHOM B MHOTOIDAaHHUK WA TeJ0
Bpall|eHHs].

[Tnowaae MOBEPXHOCTH LMIMHAPA, KOHYyCa, MIIOIIaAb Cepbl U eé yacTeu.
[Tomobue B mpocTpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOMIAe TOBEPXHOCTEM
nofobHbIx ¢uryp. [IpeobOpa3oBaHue mofo0usi, roMoTeTus. PellleHue 3ajad Ha
TMIJIOCKOCTH C UCII0J/Ib30BaHUEM CTEPEOMETPUYECKHX METO/OB.

[TocTpoeHue ceueHW MHOTOTPAaHHUKOB U TeJl BPAIlleHUs: CeueHus1 LIWIUH/Ipa
(mapasyieTbHO YW TEpPHeHJUKY/ISIPHO OCH), CeueHUs] KOHyca (TapasiiesibHble
OCHOBaHUIO U TIPOXO/SAL[Me Uepe3 BepIIWHY), CeYeHUs 11apa, MeTO/bl OCTPOeHHs
CeYeHU: MeTOJ, C/IeJloB, MeTO/, BHYTPEHHETO0 MPOEKTUPOBaHUs, MeTO/, IepeHoca
CeKyILey MI0CKOCTH.

BekTopbl U KOOpPANHATHI B NPOCTPAaHCTBeE

BekTopsl B ipocTpancTBe. Onepanyy Haji BeKTopaMu. BeKTopHOe yMHOXXeHue
BeKTOpOB. (CBOWMCTBa BEKTOPDHOrO YMHOXeHHUsl. [IpsgmoyronpHasi —cucTtema
KOOpJMHAT B MpocTpaHcTBe. KoopauHaTel BekTopa. PasnokeHue BekKTOpa IO
6a3ucy. KoopiHaTHO-BeKTOPHBIN METO/, TIPY PellleHUH reoOMeTPUUeCKUX 3a7iau.

JBHKeHMs B IPOCTPAHCTBE

HBwxeHust mpoctpaHcTBa. OTobpaxeHus. [BU)KeHUSI U PaBeHCTBO (QUTYP.
OO1ie CBOKMCTBa [BW)KEeHUW. Bwuabl ABWKEHUWN: TapasuiefbHbIA TepeHoc,
LleHTpa/ibHas CUMMETDUS, 3epKa/JbHasi CUMMETpUS, TMOBOPOT BOKPYT TIPSIMOM.
[Tpeo6pa3oBanus rmogobus. [Ipsimas u chepa diinepa.



IVNIAHUPYEMBIE PE3YJ/IbTATbl OCBOEHHA YYEBHOI'O KYPCA
«EOMETPHUSI» (YIVIYBJIEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATHBI

1) rpakjaHCKOe BOCIUTAHHE:

cchOpMHPOBAHHOCTh TPAKJAHCKOM TTO3UIIMK 00yUarolerocst Kak akTHBHOTO U
OTBETCTBEHHOTO WeHa POCCUHCKOTO 00IT[eCTBa, TIpe/iCTaB/IeHre O MaTeMaTHUeCKUX
OCHOBaX (DYHKIJMOHUDOBAHHUSI pa3/IMUHbIX CTPYKTYp, SIBJIEHUW, TMPOLEAYP
rpakaaHcKoro  obmjectBa  (BbIOOpBI,  OMPOCBI W JIPyroe),  yMeHHe
B3aMMO/IEICTBOBATh C COLIMA/JILHBIMA MHCTUTYTaMU B COOTBETCTBUM C WX
GyHKUIMSIMU U Ha3HaUeHUeM;

2) maTpuoTHUYeCcKoe BOCIIUTaHUe:

c(hopMHUPOBAaHHOCTb POCCUNCKOW T'PaXKAAHCKON WAEHTUUYHOCTH, YBa)KEHUS K
TIPOIIIJIOMY M HaCTOSIIEMy POCCHMCKOW MaTeMaTWKH, 1IeHHOCTHOe OTHOIIIeHHe K
JNOCTW)KEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCHUMCKOW MaTeMaTU4eCKOM IITKOJIbI,
WCI0/Ib30BaHUe 3TUX [JOCTWKEHUW B [PYrUx HayKaxX, TexXHOJIOTusiX, cdepax
9KOHOMMUKUY;

3) AyXOBHO-HPABCTBeHHOE BOCNIMTAaHHUE:

0CO3HaHMe /YXOBHBIX 1[eHHOCTeM pOCCUICKOTro Hapoja, ChopMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHWs, 3TUUYECKOTO TOBeeHUs], CBSI3aHHOTO C TMpaKTUUeCKUM
TIpUMEeHEHUEeM JOCTKEHUN HayKU U JesiTelTIbHOCTbI0 YUEHOT0, 0CO3HAHKeE JIMUHOTO
BKJIa/la B TIOCTPOeHHEe YCTOMUMBOTO Oy 1yIIero;

4) 3cTeTYeCcKoe BOCIUTAHHE:

3CTeTUUeCKOe OTHOIIIeHWe K MUPY, BK/IHOUasi 3CTeTUKY MaTeMaTUueCKuX
3aKOHOMEpPHOCTeH, 00bEeKTOB, 3a/1au, peIlleH|H, PacCyKAeHHH, BOCIIPUUMYHBOCTD K
MaTeMaTHYeCKUM aclieKTaM pa3/IMuHbIX BU/IOB UCKYCCTBa;

5) ¢pu3nueckoe BocnuTaHue:

chOpMUPOBAHHOCTh yMeHUsI TIPUMEHSITb MaTeMaThuyeckKhe 3HaHUs B
WHTepecax 3/10poBOro u 6e3omacHoro obpasa »KM3HH, OTBETCTBEHHOe OTHOIIIeHHe K
CBOEMY 3/I0pPOBBLIO (37I0pPOBOe MUTaHWe, cOamaHCHMPOBAHHBIA PEXUM 3aHITUU U
OT/IbIXa, pery/sipHas ¢u3uueckasi akTUBHOCTh), (pU3ruecKoe COBepIlIeHCTBOBaHUE
TIPU 3aHSATUSX CIIOPTUBHO-03/]0POBUTETEHON /1eATe/TbHOCThIO;

6) TpyAoBOe BocIIUTaHUeE:

rOTOBHOCTh K TpPY/ly, OCO3HaHHe I1IeHHOCTH TpY/A0M00usi, HHTepec K
pa3nuuHbiM  cdepaM  TpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ TPUIOKeHUSIMHM, yMeHHe COBepIllaTh OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccd U peanu3OBbIBAaTL COOCTBEHHBIE JKW3HEHHbIE TIIaHBbI,
TOTOBHOCTH U CIOCOOHOCTH K  MaTreMaThuueCKoMy  00pa3oBaHHUI0 U



camMo0obpa30BaHUI0 Ha TIPOTSHKEHWM BCEM >KU3HW, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PeLlieHUH MPaKTUUeCKUX 3a/lauy MaTeMaTUYeCKOW HarpaB/IeHHOCTH;

7) 3K0/10ruYecKoe BOCIIUTaHHe:

chOpMUPOBAHHOCTh ~ 9KOJIOTUUECKOW KY/IbTYypbl, TIOHUMaHWe BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOsIHWE TPUPO/IHOM U COLMaTbHOU
cpeJibl, 0OCO3HaHUe I7100a/IbHOTO XapaKTepa KO0JIOTUYeCKUX npobsiemM, oprueHTaLus
Ha TIpUMeHeHWe MaTeMaTUUeCKUX 3HaHWW [/ pelleHds 3a7iad B 00/1acTH
OKpY>Kaloll[ed CpeJibl, TJIaHWPOBAaHWE TIOCTYNKOB M OLIEHKM WX BO3MOJKHBIX
TOC/IeICTBUH /11 OKPY>KaroLLler Cpefibl;

8) neHHOCTH HAyUHOr0 NMO3HAHMA:

c(hOpMHUPOBAaHHOCTb MHPOBO33PEHUS], COOTBETCTBYIOIL[ET0 COBPEMEHHOMY
YPOBHIO pPa3BUTHs HAYKU U 00IIIeCTBEHHOM TIPAKTUKH, TIOHUMaH1e MaTeMaTHueCKoH
HayKH Kak c)epbl uejioBe4eCcKou JiesiTe/TbHOCTU, ITarloB e€é Pa3BUTUS U 3HAUMMOCTH
JJ1s1 pa3BUTHS LIMBUIM3ALIUM, OB/afleHUe S3bIKOM MaTeMaTHUKA U MaTeMaTh4YeCKOM
KYJIbTYPOU KakK Cpe/ICTBOM IM03HaHWsI MUPA, TOTOBHOCTh OCYI[E€CTBJISITh MPOEKTHYIO
Y MCCJIe[J0BaTe/IbCKYIO [1eATe/IbHOCTh UHAUBH/yalbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATHI

Ilo3HaBaTe/IbHbIE YHHUBepPCa/IbHbIe yueOHbIe eiiCTBUs

Ba3oBble jloruyeckKue AeiicTBHs:

BBISIB/IATh M XapaKTepU30BaTb CyIlleCTBeHHble TMPU3HAKW MaTeMaTHueCKHX
OObEeKTOB, TIOHSITMM, OTHOLLIEHWM MeXAy TIOHATUSMM, (DOpPMY/IHMPOBaTh
oripefiesieHUsi TIOHSITUM, yCTaHABIMBATh CYIleCTBeHHbIN MPU3HAK KjlacCU(pUKaLUY,
OCHOBaHHUs /17151 000011[eHUs Y CpaBHEHUs], KpUTePUH TTPOBOIMMOT0 aHa/In3a;

BOCIIPUHMMATh,  (oOpMy/nvMpoBaTb U TpeoOpa3oBbIBaTh  CYXKAEHUS:
yTBepAuTe/bHbIe U OTpULIaTe/IbHbIe, eJUHUUHbIe, UaCTHbIE 1 00I11e, YC/IOBHbIE;

BBISIB/ISITh MaTeMaTH4YeCKre 3aKOHOMEePHOCTH, B3aUMOCBSI3U 1 TTPOTHBOPeUnsi B
dakTax, JaHHBIX, HAOJIOZEHUAX W YTBEPXKAEHWsX, TpejjiaraTb KPUTepPUd [iIs
BbISIBJIEHUS] 3aKOHOMEPHOCTe U MPOTUBOPEeUNH;

JieflaThb BBIBO/IbI C HCIIO/Ib30BaHUEM 3aKOHOB JIOTMKH, [eAYKTUBHBIX WU
VMHAYKTUBHBIX YMO3aK/IH0UeH!H, YMO3aK/IF0ueHHi 10 aHa/IoTvY;

MIPOBO/IUTH CAMOCTOSTEIBHO /l0Ka3aTebCTBa MaTeMaTUUeCKUX YTBEePXKAeHUN
(TipsiMble ¥ OT MPOTUBHOT0), BLICTPauBaTh apryMeHTaL|I0, TIPUBOWUTE TIPUMephI U
KOHTpIprMepbl, 000CHOBBIBaTh COOCTBEHHbBIE CY)K/I€HUS U BBIBO/bI;

BbIOMpaTh crocob pellieHusi yuebOHOW 3ajauM  (CpaBHUBaTb HECKOJIBKO
BapUaHTOB pellieHus], BbIOMpaTh Haubosiee MOAXO/SAIINN C YUETOM CAMOCTOSITE/TEHO
Bbl/le/IeHHbIX KPUTEPUEB).

Ba3oBble nccie/joBaTe/IbCKUe AelCTBUS:



WCTI0/Tb30BaTh BOMPOCHI KaK WCC/Ae/I0BaTeIbCKUM WHCTPYMEHT TI103HaHUS,
dbopMysvpoBaTh  BOMpOCHI,  (DUKCUpYHOIMe  T[pOTUBOpeure,  TpobsemMy,
yCTaHaB/IMBaTh MCKOMOE W JlaHHOe, (hOpMHPOBaTh TUIIOTE3y, apryMeHTUPOBATh
CBOIO TIO3ULII0, MHEHHUE;

TIPOBO/IUTH CaMOCTOSITeTbHO CTJIAHMPOBAHHBIN SKCTIEPUMEHT, MCC/iefiloBaHKe
0 YCTAHOBJIEHHIO 0COOEHHOCTe MaTeMaTUueckKoro 00beKTa, siB/ieHus, rpoLiecca,
BBISIBJIEHUIO 3aBUCUMOCTe MeXXTy 00beKTaMH, SIBJIEHUSIMH, TTPOLieCCaMU;

CaMOCTOSITe/TbHO (hOPMYMpPOBaTh 0000IIeHHs W BBIBOZBI TI0 pe3y/bTaTaM
NpOBeJEHHOTO  HAOMIOZleHWsl, WCCAe/lOBaHUs,, OLIEHWBaTh  [JOCTOBEDPHOCTh
TI0JTyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUI;

TIPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHeE IIpollecca, a TaKXKe BbIJIBUTATh
TIPe/ITI0/IO’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIB/ISITH JeULUTHl UHPOPMALUM, AAHHbIX, HEOOXOAUMBIX [Jjisi OTBeTa Ha
BOTIPOC U [I/IsI peIlieHust 3a/]aum;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMYHBIX TUIIOB, aHAJM3HMPOBATh,
CUCTEeMaTH3UPOBaTh U UHTEPIPeTHPOBATh MH(POPMAIIUIO pa3TMUHbIX BUZOB U Popm
TIpe/|CTaB/IeHUSI;

CTPYKTYpHUPOBaTh WHGMOpPMAI[MIO, TIPE/ICTaB/STh €€ B pa3MuUHbIX (opMax,
WJUTFOCTPUPOBATh Tpaduuecky;

OLIeHHBaTh HaZIE>KHOCTh vuHbOopMaLun 1o CaMOCTOSITe/TbHO
chopMy/IMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JeiCTBUS

Oo0mmenue:

BOCIIPUHUMATh U (hOPMYJIUPOBATh CY>XJE€HUSI B COOTBETCTBUM C YCJIOBUSMU U
1je/IsIMU 00I1[eHHs], SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHMUSI B YCTHBIX
M TIMCbMEHHbIX TeKCTax, /aBaTh TOSCHEHWs] TI0 XOAY pelleHus 3a/auw,
KOMMEHTHPOBATh MOTyUYeHHbIN pe3y/bTar;

B Xofie 00CY>KJeHHs 3a/laBaTh BOMPOCHI MO CYIIIECTBY 0OCY’KJaeMoi TeMbl,
npo0JsieMbl, pelllaeMOl 3aflaud, BbICKA3biBaTh W/EeW, HalleJieHHble Ha TIOUCK
pellieHrs], COTMOCTAB/SATh CBOU CYXKAEHUS] C CY)XXAEHUsIMU [APYTMX Yy4aCTHUKOB
nvanora, oOHapy>KvBaTh pa3/Muuve W CXOZCTBO TO3UWIMi, B KOPpPeKTHOH (opme
(hopMy/IMpOBaTh Pa3HOIJIACUSI, CBOM BO3Pa’KEeHUS;

Tpe/iCTaB/IATh Pe3y/bTaThl PelleHusl 3a/lauy, SKCIIePUMEHTa, UCCIe0BaHus,
TIpOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BBICTYIUIEHUS C YYETOM 3ajay
TIpe3eHTallid 1 0COOEHHOCTeH ayJUTOPHUHU.

Pery/iaTHBHBIE YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:



COCTaB/ISTh T/IaH, allTOPUTM pellleHUs 3a/jlaul, BbIOMpaTh Criocob pellieHus C
YUETOM UMEOIINXCSI peCypCoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAaTh U
KOPpPEKTHPOBATh BapHAHTHI PEIIeHUH C yUETOM HOBOM MH(OPMALIUH.

CaMOKOHTPO/Ib, SMOIUOHA/IHbIA HHTE/JIeKT:

BAa/leTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedyieKCMM KAk~ OCO3HAHUS
CoBepIllaeMbIX [IeiCTBUI M MBICUTE/NbHBIX TTPOLECCOB, UX Pe3y/bTaTOB, BJafleTh
criocobaMy CaMOITPOBEPKH, CAMOKOHTPOJISI TIpOIjecca U pe3y/bTara pelieHuUs
MaTeMaTUUeCKOU 3a/iaum;

Npe/IBUeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh TMPU PellleHrH 3ajaud,
BHOCUTb KODPEKTHBHI B [IeSITeIbHOCTh Ha OCHOBe HOBBIX 0OCTOSITENTbCTB, /JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

OlLlIeHHMBaTh COOTBETCTBHE pe3y/bTaTa 1[e/Id U YC/IOBUSIM, OObSICHITD TTPUUMHBI
JNOCTYKeHUs] WK HeJIOCTHXKeHUsI pe3y/bTaToB esiTe/IbHOCTU, HaXOAUTh OIINOKY,
JlaBaTh OLIeHKY PUOOpPeTEHHOMY OITBITY.

CoBMecTHasi 1eATe/IbHOCTb:

TTOHUMAaTh ¥ UCIIO/Ib30BaTh MPeNMYyIliecTBa KOMaHAHONW W WHAWUBUAYaTbHON
paboThl TpU pelleHUH yueOHBIX 3a/ay, TPUHUMATh 1[eJib COBMECTHOMN
JesiTe/IbHOCTH, TIJIAaHWPOBATh OpraHW3al[Mi0 COBMECTHOM paboThl, pacrpefessiTh
BU/IbI paboT, 10TOBapUBaThCs, 06CY»KJaTh ITPOLIeCC U pe3y/bTaT paboTel, 0000ITIaTh
MHEeHMST HeCKO/IbKHUX JIIO/IeH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboTel (06CyXmeHus, 0OMeH MHEHHH,
«MO3TOBbI€ LITYPMbI» U WHbIE), BBITIOJHATH CBOIO YaCTb PA0OTHI U KOOPAUHUPOBATh
CBOM JIEMCTBUS C JPYTHUMH UjieHaMHd KOMaH/Ibl, OI[eHUBaTh KAUeCTBO CBOEro BK/aza
B O0mMiA TIPOAYKT TIO KpUTepHUsM, C(HOPMYIMPOBAaHHBIM Y4YaCTHUKAMH
B3aUMO/ZEMCTBUSI.

INPEAMETHBIE PE3YJ/IBTATBI

K koniy 11 kiacca oOyuaromuiics HayduTcs:

e CBOOOJHO OTEpHUPOBATH TIOHATUSMMU, CBSI3AHHBIMH C I[UJTMHPUUECKOH,
KOHMYeCKOW U cdepuyueckor TOBEePXHOCTSIMH, OOBSACHATH CMOCOObI
MOy YeHUS;

e OIepUpOBaTh MOHATHSMU, CBA3aHHBIMU C TeJlaMU BpallleHUs: LIWJIMH/POM,
KOHYCOM, cdepoii 1 111apom;

e pacro3HaBaTb Teja BpallleHus (LUWIMHAP, KOHyC, cdepa U 1ap) U
OOBSICHSITH CIIOCOOBI MOJTyUeHus Tesl BpallleHus;

e K/JaCcCUM(ULMPOBATh B3aUMHOEe PacIioyioXKeHue cepsl U MII0CKOCTH;

e BBIUWC/SATH BeJMUMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB M Tesl BpalljeHus,
00BEMBI U TIIOLIAZM TIOBEPXHOCTEH MHOTOTPAHHUKOB W Tes BpalljeHus,
reoOMeTPpUYEeCKHX TeJl C TPUMeHeHreM (GopMy.i;



cBOOO/IHO OTepUPOBaTh TOHATHSMH, CBSI3aHHBIMU C KOMOWHAIUSIMHU TeJl
BpallleHUs] 1 MHOIOTPaHHUKOB: MHOTOTDaHHMK, BIHMCAaHHbIM B cdepy U
OMNMCaHHbIM OKOJI0 cdepsl, chepa, BMIMCAHHAsE B MHOTOTPAaHHUK WJIW TeJI0
Bpall[eHNs;

BBIUMC/ISITH COOTHOIIIEHUS] MEeX/Ty TUIOIIAsIMHU TTIoBepxHOoCTel U 06bEMaMu
1oZI0OHBIX TeT;

n300pakaTb u3yuaeMble GUTYpPbI, BBINOMHATH (BBIHOCHBIE) TUIOCKHE
YepTeXXU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYDP: BUA CBepXY, COOKY,
CHU3Y, CTPOUTh CeUeHUsI TeJl BpalleHus;

13BJ/ieKaTb, WHTEPIIPEeTUpPOBaTh U TMpeoOpa3oBbIBaTh HHGOPMALIUIO O
MPOCTPAHCTBEHHBIX T'e€OMETPUYECKUX (urypax, IpeCTaB/JeHHYI0 Ha
yepTeXxax U pUCYHKax;

cBOOO/IHO OTIePUPOBATh MOHSATHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJ/IHATH OTEepaLiuy HaZl BEKTOpaMu;

3a/laBaTh TJIOCKOCTh YPaBHEHUEM B [IeKapTOBOW CUCTeMe KOOP/AUHaT;
pelaTh reOMeTprUUeCcKHre 3a/jaui Ha BbIUKC/IeHHE YTJIOB MeXXy MPSIMbIMU U
TJIOCKOCTSIMM, BBIYUC/IEHWE PACCTOSTHUM OT TOYKH IO TIJIOCKOCTH, B LIEJIOM,
Ha IpUMeHeHUe BeKTOPHO-KOOPAUHATHOTO MeTO/Ia MPH PeLleHn!;
CBOOOJHO OMEepUpoBaTh TIOHSATUSMH, CBSI3aHHBIMHU C [JBIDKEHHEM B
TIPOCTPAHCTBE, 3HaTh CBOMCTBA JABVKEHUU;

BBITIOJTHATh M300pa’keHHsI MHOTOTPAHHMKOB W Tej BpallleHWs TpHu
rapa/yie/;ibHOM  TIepeHOoCe, 1L[eHTPA/JIbHOM CUMMETPUM, 3epKa/IbHOMU
CUMMeTPUH, TTPY TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOZ00Ks;
CTPOUTh CEeUeHHs] MHOTOTPaHHUKOB U Tejl BpallleHWs: CeUeHus L[AIUH/pa
(mapasiesTbHO ¥ MEePHEHAUKYJISIPHO OCH), CeUeHUsI KOHyca (mapasiiebHble
OCHOBaHUIO U MPOXO/SIIMe Uepe3 BepIIMHY ), CeUeHUs 11apa;
WCIIO/Tb30BaTh METO/Ibl TIOCTPOEHUS] CeueHUM: MeTOJl C/efioB, MeTO[,
BHYTPEHHEro MPOeKTUPOBaHUSI, METO/] IepeHoca CeKyIleu MI0CKOCTH;
JIOKa3bIBaTb reOMeTPUYECKUE YTBEPXKAEeHUS;

TIPUMEHSITh TeoMeTpuueckue (akTbl Jsi pellieHds] CTepeoMeTpUuecKuX
3a/jay, TIpeAro/aramiliiX HEeCKOJbKO IIaroB pelleHus, ec/d YCJI0BUs
TIpMMeHeHUs1 3a/laHbl B SIBHOW U HeSIBHOU (hopMe;

peliaTh 3aJjaud Ha [l0Ka3aTe/JbCTBO MaTeMaTUYeCKUX OTHOIIeHUW |
HaxoKJeHue reOMeTpUUeCKUX BeJIUUrH;

TIPUMEHSITh TPOTrpaMMHBIE CPE/CTBA M 3/1eKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTeMbI TIPY pellleHuH CTepeoMeTPUUYeCcKUX 3a/ay;

TIPUMEHSITh [TO/TyUYeHHbIe 3HaHUS Ha TIPaKTUKe: CPAaBHUBATh, aHA/IM3UPOBAaTh
Y OLIeHUBaTb peasibHble CUTYalluM, TPUMEHSITb H3yueHHble TOHSATHUS,
TeOpeMbl, CBOWCTBa B TIpollecCe TIOMCKA pelleHrss MaTeMaTh4YecKd



copmynrpoBaHHOW MpoOieMbl, MO/IeTMPOBATh peasibHble CUTyal[uu Ha
s13bIKe TeOMeTpUH, UCC/Ie[0BaTh [IOCTPOEHHbIe MO/Ze/IY C UCII0/Ib30BaHUeM
reoMeTpUuUeCKUX TIOHATANM U TeopeM, armapara aareOpbl, pellaTh
NpaKTUYeCKWe 3a/lauM, CBsS3aHHble C HaxOXK[eHUeM TreOMeTpPUYeCKuX
Be/IMUNH;

UMeTb TpeJiCTaB/eHUs] 00 OCHOBHBIX 3Tarax pa3BUTUs IeOMETPUM Kak
COCTaBHOW YacTH (yHAAMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IVTAHUPOBAHUE

KosinyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3je/ioB U TeM (uudpossbie)
Ne n/nn porpaMMbI Beero KonTposibabie | CaMocTosiTe/IbHbIE o6pazoBaTe/bHbIe
paboThI paboTbI pecypesr
1 IToBTOpEHUE 4
2 AHanuTuyeckasi FreOMeTpUst 11 1
3 [ToBTOpEHMe: MHOTOTPaHHUKY, CeYeHHUs 15 1
MHOI'OIPaHHUKOB
4 O0BbEM MHOTOTpaHHUKA 17 1
Tena BpalljeHus 24 1
6 [Tno1ai1 MOBepXHOCTU U 00BEMBI 9 1
KPYIJIBIX Tejl
7 [BrxeHns 5 1
[ToBTOpEHwUe, O606H_IEH%E u 17 5
cuCTeMaTH3aLys 3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 102 3 0

[TPOI'PAMME




IIOYPOYHOE IVIAHNPOBAHUE

Ko/muecTBo yacos JJIEKTPOHHbIe
Ne Jlara nu¢poBbIie
Tema ypoka KonTposibubie | IIpakTHuecku
n/n Bcero u3ydyeHus | oOpa3oBaTeIbHBIE
paboThI e paboTbI
pecypchbl
IToBTOpEeHue 4
[ToBTOpeHue Temsl "KoopauHaTel
1 BEKTOpa Ha IIJIOCKOCTU U B 1
IIpOCTpaHCTBe"
9 IToBTOpeHue Temsl ""CkansgpHoe 1
TIpou3Be/ieHre BeKTOpOB"
3 [ToBTOpeHUe Temsl "Brruncienuve yria 1
MeJX/ly BeKTOpaMu B IIPOCTpaHCTBe"
4 [ToBTOpEHMEe TeMbl Y paBHEHUE TIPSIMOU, 1
TIPOXO/isiiilel uepe3 ZiBe TOUKU'"
AHanuTHYeCKasi reOMeTpusi 11
c YpaBHeHHe MJI0OCKOCTH, HOpMallb, 1
ypaBHeHUe IIJIOCKOCTU B OTpe3Kax
6 YpaBHeHHe JIOCKOCTH, HOpMallb, 1
ypaBHEeHMe TIJIOCKOCTU B OTpPe3Kax
7 BekTopHoe nipou3BefieHne 1
3 JIuHeliHble HepaBeHCTBA, JIMHENHOe 1
IporpaMmMupoBaHue
9 JIuHeliHble HepaBeHCTBA, JIMHEeMHOe 1
NpOrpaMMHpOBaHue
10 AHanmMTHYecKre MeTo/Ibl pacuéTa yria 1




MeXxay NnpsAMbIMH B MHOTOT'PaHHHUKAX

AHanuThueckre MeTO/bl pacuéTa yria

11 MeKy IJIOCKOCTSIMA B MHOT'OTDaHHUKAX 1

1 dopMysa pacCTOSIHUA OT TOUYKHU [0 1
IIJIOCKOCTHU B KOOpJMHATax

13 HaxoxxeHre pacCTOSTHUM OT TOYKH 10 1
TIJIOCKOCTH B Ky0e

14 Haxosx/ieHre pacCTOSIHUM OT TOUKH /10 1
IIJIOCKOCTH B NPaBU/IbHOW ITUpaMuzie

15 KonTtponbHast pabora "AHamuTHueckas 1
reomerpus”
IToBTOpEeHue: MHOrOIPaHHUKH, 15
CeyeHUs1 MHOTOrPaHHHKOB

16 CeueHMs] MHOTOIPaHHUKOB: 1
CTaH/lapTHbIE MHOTOIPaHHUKHU

17 CeueHMss MHOTOTDaHHUKOB: METO/, 1
(ol (Fi(0):
CeueHysi MHOIOTPDaHHUKOB:

18 CTaH/JapTHbIE TIJIOCKOCTH, IepeceueHust 1
TIPSIMBIX U TIJIOCKOCTeN

19 [TapanienbHble MpsiMble U TIJIOCKOCTHU: 1
Triapasijie/ibHble CeueHus

20 [TapasnnenbHble NpsiMble Y TJIOCKOCTHU: 1
pacuéT OTHOLLEeHUMN
[TapasnnenbHble psiMble Y TJIOCKOCTH:

21 YIVIbI MEXKY CKPelLlUBarOIUMUCS 1

MpAMBIMHA




22

[Tepnien UKy IIpHBIE NIPSIMbIE U
IIJIOCKOCTH: CTaHJapTHBIE apbl
TNeprieHUKYJISPHBIX MJIOCKOCTEN U
NPSIMBbIX, CAMMETPUM MHOT'OTPaHHUKOB

23

[TeprieHAVKyIsIpHBIE MPSIMbIE U
IJIOCKOCTH: TeopeMa O Tpex
TNepIrieH UKy /IsIpax

24

[TeprieH UKy ASIpHBIE TIPSIMbIE U
TIJIOCKOCTU: BbIUYMCJ/IEHUS AJIMH B
MHOTOTpaHHUKaX

25

[ToBTOpEHuUe: TIOILIaAN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /IJIs
TIoIaeld, coobpaykeHus 1o100ust

26

[ToBTOpeHue: rioLLaAN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /1JIs
Toiaeli, coobpaykeHus 1o006us

27

[ToBTOpEHMe: MIIOIAAN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /1715
TIoiazield, coobpakeHus 1o jo00ust

28

[Tnomaay ceyeHW MHOTOTPaHHUKOB:
TUIOLLIaZIY TTIOBePXHOCTEH, pa3pe3aHus Ha
YacTy, coobpakeHust MoA00us

29

TTy1011a/11 CeueHuii MHOTOIPaHHUKOR:
TUTOIIA/I TIOBEPXHOCTeH, pa3pe3aHs Ha
YacTH, COOOpaXKeHHs TIOZ00US

30

KonTponbHas pabota "TToBTOpeHHe:
MHOI'OTPaHHUKH, CeYeHUs
MHOI'OTPaHHUKOB"




O0BbéM MHOTOTPAaHHHKA

17

31

O6béM Testa. O6beM TIPSIMOYTO/TLHOTO
Triapasijiesienure/a

32

3agaun 06 yiBoeHUH Kyba, 0
KBaZipaType Ky0a; 0 TPUCEKLIUH yTJia

33

CTepeoMeTpUYeCKHe 3a/jaull, CBs3aHHbIE
C 00BEMOM TIPSIMOYTOJTLHOT'O
napasiiesenuresa

34

[TpukniagHble 3a7aun, CBI3aHHBIE C
BBIUMC/IEHEM 00BEMa TIPSIMOYTOTBHOTO
napasuiesienuresa

35

OO6BEM TIPSIMO¥ TPU3MBI

36

CrepeomMeTpuyecKUe 3aiauu, CBsi3aHHbIE
C BbIUMC/IEHHEM 00BEMOB TIPSIMOIA
TIPU3MBbI

37

[TpuknazHble 3a/jauM, CBSA3aHHbIE C
00BbEMOM TIPSIMO#A TTPU3MBbI

38

BbruricsieHre 06EMOB TeJl C TIOMOIIIBIO
orpefie/IéHHOTO UHTerpana. Oobém
HaK/IOHHOH MPU3MBbI

39

Beruriciienue 0056MOB TeJT C TIOMOIIIBIO
orpefie/IéHHOTO UHTerpana. Oobém
NYpamMu/ibl

40

dopmysia 06bEMa MUPaMU/IBL.
OTHolleHre 00beMOB MHUPaMHUZ, C OOIITUM
yTJIOM

41

dopmysia 00bEMa MUPAMUIBI.
OTHolieHre 00beMOB MUPaMUZ, C OBITUM




yTJIOM

CrepeoMeTpuyecKHe 3aJlauu, CBS3aHHbIE

42 . M 1
C 00béMaMU HAaKJIOHHOM MPU3MbI

43 CrepeomeTpuueckue 3a/jlauu, CBsI3aHHbIE 1
C 00bEMaMU TTHPAMU/IBI
[TpuknagHble 3a7aun 110 TeMe "OOBEMBI

44 Ten", CBSA3aHHbIe C 00BEMOM HAK/IOHHOM 1
TIPU3MBbI

45 [TpuknagHbie 3a7aun 1o TeMe "OOBbEMBI 1
Ten", CBsi3aHHbIEe C 00BEMOM NTUPaMU/IBI

46 [TpumeHeHue 00bEMOB. BrrunciieHre 1
pacCTosIHUA J10 TJIOCKOCTH

47 KonTponbHast pabota "O0bEM 1
MHOTrOrpaHHUKA"
Tesia BpaleHus 24
[Tynuepuyeckas MOBEPXHOCTb,

48 oOpa3sytolye UIMHAPUUECKOH 1
TIOBEPXHOCTH

49 Humngp. [IpsimMolt KpyroBou LIUIMHAP. 1
[Tno1waas MOBEPXHOCTH LIUIUH/PA

50 KoHnueckasi MoBepxHOCTb, 00pa3ytolue 1
KOHMYeCKOM MoBepxHOCTU. KoHyc

51 CeueHyie KOHyCa IVIOCKOCTBIO, 1
TiapasiyieJIbHOU IJIOCKOCTH OCHOBAHUSA

59 YceuéHHblil KoHyC. 300pakeHue 1
KOHYCOB Y YCEeUEHHBIX KOHYCOB

53 [Tno1iaie OOKOBOU MOBEPXHOCTH U 1




TI0JIHOU [TOBEPXHOCTH KOHYCa

54

[Tnoraabs 60KOBOM MOBEPXHOCTH U
TIOJIHOM TTIOBEPXHOCTU KOHYCa

55

CrepeoMeTpryecKUe 3aZiaui Ha
Jl0Ka3aTebCTBO U BbIUMC/IEHHE,
TIOCTPOEHUEM CeueHW L[UIMH/IPa,
KOHyCa

56

CrepeoMeTpuuecKkye 3aZjaud Ha
Jl0Ka3aTelbCTBO U BbIUMCI/IEHHE,
MOCTPOEHHEM CeUeHWH LUIMHAPA,
KOHYyCa

57

[TpukiagHble 3a7iaun, CBSI3aHHBIE C
LATUHADPOM

58

[TpukniagHble 3a7aun, CBI3aHHBIE C
LATUHADPOM

59

Cdepa u 1miap

60

[Tepeceuenue cdepsl U 11apa C
riockocThio. Kacanue miapa u cepbl
TJIOCKOCTBIO. Buj 1 n3obpaxkeHue 1iapa

61

[Tepeceuenue cdepsl U 1apa ¢
TI0CKOCTBI0. KacaHue mmapa u cdepbl
TUIOCKOCTBIO. By 1 n300pakeHue miapa

62

YpaBHenue cdepsl. [1oiiags cdepsl u
eé yacreit

63

CummMmeTpus chepsl U 111apa

64

CrepeoMeTpryecKUe 3aZiaui Ha
JI0Ka3aTebCTBO U BbIUMC/IEHHE,
CBsi3aHHBIe cO chepoil U 111apoM,




TMOCTPOEHHEM HX CeueHUN MI0CKOCThIO

65

CrepeoMeTprUyecKHe 3aZiau Ha
JI0Ka3aTeIbCTBO U BBIUMC/IEHHE,
CBsi3aHHBIE CO cepoii U mapom,
TIOCTPOEHUEM UX CeueHHH TUIOCKOCThIO

66

[TpukasiHbIe 3a7jauu, CBsI3aHHBIE CO
cdepoii U 111apoM

67

[ToBTOpEHHE: OKPY>XKHOCTb Ha
TJIOCKOCTH, BLIUMC/IEHUS] B OKPY)>KHOCTH,
CTaH/JapTHbIE TOA00Us

68

Paznuunbie KOM6I/IHaL[I/II/I TeJI BpallleHUs
W MHOI'OrpaHHHUKOB

69

3azauu 110 TeMe "Tesia ¥ MIOBEPXHOCTH
BpaleHus"

70

3azmauu no teme "Tesa U MOBEPXHOCTU
BpaieHus"

71

KonTponbHas pabota "Tena u
TOBEPXHOCTH BpallleHus"

Inouaju MOBEPXHOCTH U 00BEMBI
KPYIJIBIX TeJl

72

O61wéM unuHzapa. Teopema 06 00bEMe
TIPSIMOTO LATMHAPA

73

BbruriciieHre 00bEMOB TeJl C IIOMOIIIBIO
orpeie/IEHHOTO UHTerpana. O6bEM
KOHyCa

74

[Tnoraau GOKOBOH M ITOTHOM
TIOBEPXHOCTH KOHYCa




75

CrepeomeTpuyeckue 3a/auu, CBI3aHHbIe
C BBIUMC/IEHHEM 00BEMOB I[WINH/IPA,
KOHyCa

76

[MpuknazgHble 3agauu o TeMe "OObEMBI
Y TIJIOLaJi IOBEPXHOCTeM Ten"

77

OOBEM I11apa U IIapOBOT0 CEKTOPA.
Teopema 06 00béme 111apa. Inomags
cepbl. CTepeoMeTprUeCKUe 3a/1auH,
CBsI3aHHbIE C BbIUKC/IEHUEM 00bEMOB
111apa, 111apOBOr0 CerMeHTa U IIIapOBOT0
ceKTopa

78

[TpuknagHbIe 3a1auM 110 TeMe "OOBEMBI
Ten", CBsI3aHHBIe C 00BEMOM I11apa U
romaapko ceprl. COOTHOIIEHHS
MeX/ly T/I0LIasIMU TIOBEPXHOCTeN U
00BEMaMH MTOI00HBIX TeJT

79

[Tomo0OHbIe Tela B IPOCTPAHCTRE.
V3meHeHre o6BEMa MpH MOA00HH.
CrepeoMeTpuyecKUe 3aJlauu, CBSI3aHHbIE
C BbIUMC/IEHHEM 0OBEMOB TeJl U
Tiiolaelt moBepxHocTei

80

KonTponbHas pabota "Ilnoraau
TIOBEPXHOCTU U 00BEMBI KPYT/IbIX Te"

JBmxeHust

81

[Br>KeHus MPOCTPAaHCTBaA.
OrobpaxeHusi. [IBryKeHUs 1 paBeHCTBO
¢uryp. OO1Me CBOICTBA [[BIKEHUN

82

Buzbl nBr>kKeHUM: apasiienbHbId




TIepeHOC, LIeHTpa/lbHasi CUMMeTpus,
3epKajibHasi CUMMeTpHsl, [IOBOPOT BOKPYT
NIpSIMOM

83

[TpeobpazoBanus nogobus. [Ipsimas u
cdepa Ditnepa

84

I'eomeTpuueckye 3a7jaur Ha pUMeHeHue
JBYDKEHUSI

85

KonTponbHast pabota "BekTophl B
TpocTpaHcTBe"”

IToBTOpEHue

17
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O6o6maroiiee roBTopenure 11 MoHATHI
Y MeTOZI0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTeMaTHU3aL|sl 3HaHUU:
"[lapasnielbHOCTb MPSAMBIX U
TJIOCKOCTeN B MPOCTPaHCTBe"
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O6o06mmaroiiee moBTopeHre 11 moHATHH
Y MeTO/Z|0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTeMaTH3aLusl 3HaHUU:
"BekTophbI B rpocTpaHcTBe”
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O6o6maroiijee moBTopeHue 11 moHATHH
Y MeTO/I0B Kypca reometrpuu 1011
KJIaCCOB, CUCTeMaTU3alus 3HaHWi:
"BeKTOpkI B NPOCTPaHCTBE"
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O6o61maroiijee moBTopeHure 11 moHATHH
Y MeTO/I0B Kypca reometrpuu 10—11
K/IaCCOB, CUCTeMaTH3alusl 3HaHU:
"O6beM MHOTOTpaHHHUKA"
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O6o6maroiiee moBTopeHue 11 moHATHH




Y MeTo/IoB Kypca reomerpuu 10-11
KJ/IaCCOB, CUCTeMaTH3al[1sl 3HaHWUM:
"Ob6BveM MHOTOTrpaHHUKA"
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O6ob6maroiiiee moBTopeHure 11 MoHATHI
Y MeTO/ZI0B Kypca reometrpuu 10-11
KJ/IaCCOB, CUCTeMaTH3aLusl 3HaHUU:
"TTnommazu MOBepXHOCTH U 00BEMBI
KpYIJIbIX Te1"
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O6o061maroiiee moBTopenye 11 moHATHN
Y MeTOZl0B Kypca reometrpuu 10-11
KJ/IaCCOB, CUCTeMaTH3aL1sl 3HAaHUU:
"TInommazu MoBepXHOCTH U 00BEMBI
KpPYyIJ/bIX Tea"
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VToroeast KOHTpoJibHast paboTa

94

WToroBast KOHTpOJIbHast paboTa

95

[ToBTOpEHME, 0600IIEHE U
CHCTeMaTH3al[ysl 3HaHUN

96

VcTopusi pa3BUTUS CTepeOMeTPUU KaK
HayKH U eé posib B pa3BUTHUH
COBpeMeHHbBIX UH)KeHePHbIX U
KOMITbIOTE@PHBIX TeXHOJIOT UM

97

VicTopusi pa3BUTHUS CTepeOMeTPUU Kak
HayKH U eé posib B pa3BUTHH
COBpeMEeHHbBIX UH)KeHePHbIX U
KOMITbIOTE@PHBIX TeXHOJIOT UM

98

VicTopust pa3BUTHSI CTEPEOMETPHH KaK
HayKU U e€ PoJib B Pa3BUTHUHU
COBpPEMEeHHbBIX UHKeHepPHbIX U




KOMITBFOTE€PHBIX TeXHOJIOTUM

WcTopusi pa3BUTUS CTepeOMeTPUU Kak
HayKU U eé posib B pa3BUTHUH
COBpeMeHHbBIX UH)KeHePHbIX U
KOMITbIOT@PHBIX TeXHOJIOT UM

99

VcTopusi pa3BUTUS CTepeOMeTPUU KaK
HayKU U eé posib B pa3BUTHUH
COBpeMEeHHbBIX UH)KeHePHbIX U
KOMITbIOTE@PHBIX TeXHOJIOT UM
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VicTopusi pa3BUTHUS CTepeOMeTPUU Kak
HayKH U eé posib B pa3BUTHH
COBpeMEeHHbBIX UH)KeHePHbIX U
KOMITbIOTE@PHBIX TeXHOJIOT UM
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VicTopust pa3BUTHSI CTEPEOMETPHH KaK
HayKU U e€ pPoJib B Pa3BUTHHU
COBpPeMeHHbBIX UHKeHepPHbIX U
KOMITbIOTEPHBIX TEXHOJIOT UM

102

OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

102







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

IDUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU

MHTEPHET
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