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IIOACHUTEJIBHASA 3AIIMCKA

leomeTpusi siBAsieTcss OJHUMM K3 0a30BbIX KYPCOB Ha YpPOBHE Cpe/lHero
ob11iero o6pa3oBaHus, Tak Kak o0ecrieunBaeT BO3MOXKHOCTb U3YUeHUs JUCLIUTIINH
eCTeCTBeHHO-HAaYYHOM HarpaB/JeHHOCTU W TIpeIMETOB T'YMaHUTApHOTO IIUKJa.
[TockonbKy  JioTUUeCcKoe  MblllieHWe,  dopMupyeMoe TNpU  HU3yueHUU
00yuarolMMHUCs TIOHSTUMHBIX OCHOB IeOMeTPUM, TIPU [0Ka3aTe/lbCTBe TeOopeM U
MOCTPOEHUU LIEMOYKH JIOTUUECKUX YTBEPKAEHWM TPU PeIleHUU TeOMeTPUYeCKUX
3a/lay, yMeHWe BbIIBUTaTb U OIpOBepratb TUIIOTe3bl HEeNoCpe/CTBEHHO
VICTIOJTb3YIOTCSl TIPY PeLleHUM 3a/lau eCTeCTBeHHO-HAay4YHOIO LMK/a, B YaCTHOCTU
du3nuecKrx 3asau.

Llenb ocBoeHusi porpaMmbl yueOHOTo Kypca «['eoMeTpusi» Ha yriybaéHHOM
ypPOBHE — pa3BUTHE WHAWBUYaJbHBIX CIOCOOHOCTeM OOyuaroluxcs TIpu
M3yueHUM TeoMeTpuM uYepe3 obecrieueHWe BO3MOXKHOCTU TIpUOOpeTeHUs u
WCTIO/Ib30BaHusl  Oosee  T/IyOOKHMX TeOMeTPUUECKUX 3HAaHWM W JIeMCTBUH,
CreliUPUUHBIX TeOMeTpHH, U HeOOXOAUMBIX il YCITeLTHOro TTpodeCcCHOHaTEHOTO
o0Opa3oBaHMsl, CBSI3aHHOT'O C MCII0/Ib30BaHNEM MaTeMaTHUKH.

[TpyopUTeTHBIMM 3alauaMy Kypca TeoMeTpHUM Ha YIyy0/iEHHOM YDOBHE,
PACIHIHUPSIONIMMU 1 YCUTUBAIOIIUMH KypC 6a30BOTO YPOBHS, SIBJISTIOTCS:

paciipeHye Tpe/iCTaB/eHUs] 0 TeOMeTPUM KaK YaCTh MUPOBOUM KY/IbTYPhl U
dbopMHUpOBaHre OCO3HAHUSI B3aUMOCBSI3U T€OMEeTPUM C OKPY>KaIOIUM MUDOM;

dbopMUpoOBaHre TMpeACTaBAeHUsI O TIPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEMUIIIMX MaTeMaTUueCKUX MOJeJisiX, MO3BOJISIONIMX OMMChIBaTh U H3ydyaTh
pasHble SIBJIEHUSI OKPY’KaroILero MyMpa, 3HaHHe MOHATUWHOIO arrapara o paszeny
«CrepeomeTtpusi» yueGHOT0 Kypca reOMeTpUH;

dbopMupoBaHMe ~ yMeHMsI  B/afieTb ~ OCHOBHBIMU  TIOHSITUSIMA O
MPOCTPAaHCTBEHHbIX (PUTrypaXx W KX OCHOBHBIMH CBOWCTBAMU, 3HAHUE TeOpeM,
dbopMyn ¥ yMeHuWe UX TIPUMEHSITb, YMEHUs [I0Ka3blBaTh TEOPeMbl U HAaXOJAUTh
HeCcTaHZAPTHBIE CITIOCOObI pellleHus 3a/ay;

dbopMUpOBaHre yMeHUs paclio3HaBaTh Ha YepTeKax, MOZe/sIX U B pealbHOM
MHpe MHOTOTDaHHMKM W Teja BpalleHusi, KOHCTPYUpPOBaTb TreoMeTpUuuecKue
MO/ie/iy;

dbopMHUpoBaHre TIOHMMaHUSI BO3MOXXHOCTU aKCMOMAaTUUeCKOTO TTOCTPOEHUs
MaTeMaThYeCKUX Teopul, (opMHpOBaHHEe TIOHMMaHHUs PO aKCHUOMAaTHKU TpU
TIPOBeJI€eHUU PaCCYXKJeHUW;

dbopMUpoBaHre ymMeHUsl BJlaZieTh MeTOJlaMU J0Ka3aTe/lbCTB W aJlrOPUTMOB
pellleHUs, YMeHUs] WX TIPUMEHSITh, TIPOBOJIUTH JlOKa3aTe/ibHble PacCy>K/eHUs B
X0/ie pelleHUs] CTepeoMeTPUUeCKUX 3aZlau U 3ajau C TIPaKTUUeCKUM CO/iep>KaHUEeM,
dopMrpoBaHUe TIpe/iCTaB/ieHUs] O HeoOXOJUMOCTH  [J0Ka3aTeJbCTB  IpHU



000CHOBaHUY MaTeMaTUUeCKUX YTBEP>K/eHUM U POJId aKCHOMAaTUKK B TIPOBeJIeHUU
JeIYKTUBHBIX PacCy»K/leHuM;

pa3BUTHE U COBEpILIEHCTBOBaHWE WHTEe/UIeKTyaJlbHbIX W  TBOPYECKUX
criocoOHOCTeM 00yYaroLUXCsl, TTI03HABATe/IbHON aKTUBHOCTH, MCC/IeI0BaTeTbCKUX
yMeHUH, KpUTUUHOCTH MBIIIJIeHHs], UHTepeca K U3y4eHUI0 TeOMeTpHH;

dbopmurpoBaHre (PYHKIIMOHA/bHOW TPaMOTHOCTH, peJieBaHTHOM TeOMeTPUM:
yMeHUsI pacrio3HaBaTh IIPOSIBJIEHHsI T'eOMeTPUUeCKUX TIOHATHH, OObeKTOB U
3aKOHOMEpPHOCTeM B peaslbHbIX >KU3HEHHBIX CUTYyalUsiX U MPU HU3yUeHUH APYTUX
yueOHbIX  TpEeJMEeTOB, TPOSIB/IEHUs] 3aBUCHMOCTeN U 3aKOHOMEpHOCTeM,
MO/Ie/TMPOBaHUsT peasibHbIX CUTYyaluii, WCC/IeJOBaHUS TTOCTPOEHHBIX MO/eel,
WHTepIipeTalyy Mo/TyueHHbIX pe3y/bTaToB.

OCHOBHBIMU COZiep>KaTe/bHbIMUA JIMHUAMU yueOHOro Kypca «['eomeTpusi» B
10-11 «knaccax sBastoTcs: «[IpsgMble W MJIOCKOCTU B MOPOCTPAHCTBE»,
«MHororpaHHuku», «Tema  BpaieHus», «BeKTOppl W  KOOpJUHAThI B
TIPOCTPAHCTBEe», «/IBY>KeHHs B TIPOCTPAHCTBE.

ChopmympoBanHoe Bo PI'OC COO TpeboBaHMe «yMeTb OIEPHPOBAThH
TIOHSITUSIMU», PeJIeBaHTHBIMM T'€OMeTPUM Ha YI/iyO/JEHHOM ypoBHe 00ydeHUs B
10-11 knaccax, OTHOCUTCS KO BCeM CojiepKaTe/IbHbIM JIMHUSAM y4eOHOro Kypca, a
dbopMrpoBaHHe  JIOTUYECKMX YMEHUM  pacrpefessieTcsi He  TOJIbKO  TI0
cojiepKaTelbHbIM JIMHUSIM, HO U TI0 Tofam o0yueHus. CoziepkaHre obpa3oBaHus,
COOTBETCTBYIOII[ee TIpeJIMeTHbIM pe3y/bTaTaM OcBoeHusi DefepanbHoU paboueit
TIPOrpaMMBbI, pacIpesie/iEHHBIM TI0 ToJaM O0yueHHs, CTPYKTYPUPOBAHO TaKHUM
o6pa3om, uToObI KO BCEM OCHOBHBIM, MPUHLIMITHA/ILHBIM BOIIPOCaM 00yYaroIiyecst
oOpaIjajuch  HEOJHOKpAaTHO. OTO T03BOJIIeT  OpPraHW30BaTh  OBJaZieHHe
reoMeTpUUYeCKMMH TIOHSITUSIMUA Y HaBbIKaMU TI0C/IeIoBaTe/TbHO U TIOCTYTIaTeIbHO, C
cobroieHrieM TIPUHITUIIA TIPEeMCTBEHHOCTH, a HOBbIe 3HaHHS BK/IHOYATh B 0OII[YIO
CUCTeMY TeOMeTPUUYeCKUX TpeZiCTaB/ieHnid 00yuaroIuxcsi, paciiupsist U yriay0sisis
eé, 00pa3ysi MpoUHbIe MHOYKECTBEHHbIE CBSI3U.

[Tepexo/ K M3y4eHUIO TeOMeTPUH Ha yT/Iy0/IEHHOM YPOBHE IT03BOJISIET:

co3marte  ycioBusi A auddepeHuyand  o0yueHHs, TIOCTPOEHUSs
WHAWBUYa/IbHBIX  00pa3oBaTebHBIX IIporpamMM, obecrieuuTs  yriaybsaéHHOoe
M3yueHHe reOMeTPUH KaK COCTaBJIsIOIel yueOHOTo npeaMeTa «MareMaThKay;

MO/ITOTOBUTh O0YyUYarOIMIMXCA K TIPOJO/DKEHHI0 U3yueHHs MaTeMaTUKU C
yuétom BbIOOpa Oyayieii mpodeccun, obecrieunBasi MPeeMCTBEHHOCTb MeXKAY
o61MM 1 TipodeccroHaTbHBIM 00pa30BaHUEM.

Ha wu3yueHue yueOHOro Kypca «['eomeTpusi» Ha YriyOJEHHOM YpOBHe
otBoauTcst 204 yaca: B 10 kacce — 102 yaca (3 yaca B Hefie/t0), B 11 kacce — 102
yaca (3 uaca B HeJieJt0).



COAEP>KAHUE ObYUEHUSA
11 KITACC

Tena Bpamenus

[ToHsTUS: TWIMHApPWYECKass TIOBEPXHOCTb, KOHHWYEeCKasi ITOBEPXHOCTb,
cepuyeckasi TIOBEpXHOCTb, OOpa3syroliue ToBepxHocTeil. Tema BpaileHus:
L[WIUHAD, KOHYC, YCeuéHHbIM KOHyC, cdepa, map. B3anMHoe pacriosioykeHre
chepbl W TIJIOCKOCTH, KacaTejibHasi TIJIOCKOCTh K cdepe. V3o0paxeHue Ten
BpallleHHs1 Ha TJIOCKOCTU. Pa3BépTka LWMHApa U KoHyca. CuMmetpusi cepsl 1
miapa.

O6bém. OcHOBHBIe CBoOiicTBa 00bEMOB Ten. Teopema 00 00BéMe
NIPSIMOYTOJILHOTO  Tapasijiesieniiriefia ¥ ciencTBuss u3 Heé. OObéM mpsMoun u
HaK/JIOHHOM TPW3MBbI, [[WIMHAPA, MMPaMUIbl U KOHyca. OOBbEM I11apa U 111apOBOTO
CerMeHTa.

KomOuWHaly Teyl BpalljeHHs] ¥ MHOTOTPAaHHWKOB. IIpw3Ma, BrMcaHHas B
L[WIVHAD, OINWCaHHAsi OKOJo I[uiuHApa. IlepeceueHne cdepbl W 1Iapa €
TJI0CKOCThI0. Kacanue miapa u cdepbl TI0CKOCTBIO. [IOHSITHE MHOTOTpaHHUKA,
OTMCAHHOTO OKO/MO cdepbl, cdeprl, BIHCAHHOW B MHOTOTPAHHUK WA TeJO
BpallleHusl.

[Tnomaab MOBePXHOCTH LWMH/PA, KOHYCa, IMJOLaAb cepbl U eé yacTeu.
[Tomobue B mpocTtpaHcTBe. OTHOIIeHHWe O0OBEMOB, TUIONIA/el TTOBEPXHOCTeM
noobubix ¢uryp. Ilpeobpa3oBanue mog00us, romMoTeTus. PellieHue 3afau Ha
TMJIOCKOCTH C MCII0/Ib30BaHHEM CTepeoMeTpUUYeCKUX MeTO/I0B.

[TocTpoeHMe ceueHHii MHOTOTPAaHHUKOB U TeJT BpallleHUs: CeueHust [UIUH/Ipa
(mapansielbHO W TepreHAUWKY/SIPHO OCH), CeueHMsi KOHyca (mapasuienbHbie
OCHOBAHUIO U TIPOXO/SIIFe uepe3 BepIUHY), CeueHus 11apa, MeTOAbl IIOCTPOEeHMUS
CeueHUi: MeTO/ CJ/iefioB, MeTOZi BHYTPEHHEro MTPOeKTUPOBAaHMUs, MeTOZ, TiepeHoca
ceKyliel TI0CKOCTH.

BeKTOpbI M KOOPJUHATHI B MPOCTPAHCTBE

Bexktopsl B mpocTtpaHcTBe. Omnepauyuud HajJ, BeKTopamu. BekrtopHoe
yMHOKeHHe BeKTOpOB. CBOHCTBa BEKTODHOTO yMHOKeHHs. I[IpsMoyrosibHast
CUCTeMa KOOpJMHAT B MPOCTpaHCTBe. KoopanHaTel BeKTopa. Pa3no)keHre BeKTOpa
o Oasucy. KoopAuHaTHO-BEKTOPHBIM METOZ, TIPH PEIIeHUH TIeOMeTPUUeCKHX
3ajau.

JBHKeHHA B IPOCTPAaHCTBe

MBwxeHust mipoctpaHcTBa. OtobpakeHus. [IBW)KeHHsT M PaBEHCTBO GUTYP.
OOuye CBOKMCTBA [ABW)XEHWW. Bwuabl ABWKEHWN: MapasuieflbHbIA TepeHoc,
I[eHTpa/bHasi CUMMETpUs, 3epKalbHasg CHUMMETPHS, ITOBOPOT BOKPYT ITPSIMOM.
[Tpeobpa3zoBanus mozobust. Ipsmast u cepa Ditiepa.



IVNTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHA YUEBHOI'O KYPCA
«EOMETPUSI» (YIVJIYBJIEHHBI1 YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJ/IbTATBI

1) rpaxkaaHCKOe BOCIIUTaHHE:

c(hOopMHPOBAHHOCTh TPaXKJaHCKOM MO3ULIMK 00y4Jaroilerocst Kak akTHBHOTO U
OTBeTCTBEHHOTO  UjeHa  pOCCUMCKOoro  oOillecTBa,  TIpeJCTaBleHWe O
MaTeMaThYeCKUX OCHOBaX (PYHKI[MOHUPOBAHUSI pa3/IMUHBbIX CTPYKTYP, SIBJIEHUH,
npolielyp TpaxkAaHCKOro obiiectBa (BbIOOpBI, OMpPOCHI U ApYroe), yMeHUe
B3aMMO/I€MCTBOBaTh C COL[MATbHBIMA WHCTUTYTaMM B COOTBETCTBUU C UX
GYHKUMSIMU U Ha3HaUeHUeM;

2) maTpuoTHUYeCKoe BOCIIUTAHUe:

c(hOpMHUPOBAHHOCTb POCCUMCKOW TPaKAAHCKOM UAEHTUYHOCTH, YBa)KEHUS K
MPOIIJIOMY W HAaCTOSII[EMY POCCUMCKOM MaTeMaTHKH, [IeHHOCTHOEe OTHOILLIeHWe K
JNOCTYDKEHUSIM POCCUMCKMX MaTeEMAaTUKOB U POCCUKMCKOM MaTeMaTHUeCKOHW IIKOJIbI,
WCIO/Ib30BaHUe 3TUX [JOCTW)KEHUM B [PYrUX HayKax, TeXHOJOrusix, cdepax
9KOHOMUKUY;

3) AyXOBHO-HpPAaBCTBeHHOE BOCIIMTAHUE:

OCO3HaHHWe YXOBHBIX L|EHHOCTEU POCCUHCKOrO Hapoza, COPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHWS], TUUECKOIO TOBeJ|eHHs], CBI3aHHOTO C MPAKTUUYeCKUM
NpUMeHeHWeM [IOCTM)KEHUM HayKu W [esTeJbHOCTBbIO YYEHOro, OCO3HaHUe
JTMYHOTO BKJIa/la B TIOCTPOEHHEe YCTOMUYMBOTO Oy/AyIlero;

4) 3cTeTHYECKOEe BOCITUTAHHE:

3CTETUYECKOe OTHOLIeHWe K MUPY, BK/IOUasi 3CTeTUKY MaTeMaTH4YeCKUX
3aKOHOMEpPHOCTeH, 00BeKTOB, 3a/iau, PEIIeHN, pacCy>KIeHUM, BOCIIPUUMUYHBOCTh
K MaTeMaTUueCKUM acrieKTaM pa3/IM4YHbIX BU0B UCKYCCTBa;

5) ¢pusnueckoe BocnuTaHHue:

c(hOpMHUPOBAaHHOCTb YMEHMsI TPUMEHSITb MaTeMaTUueCKhe 3HaHUs B
WHTepecax 3/I0pPOBOT0 U 6e30racHOro obpasa K1M3HU, OTBETCTBEHHOE OTHOIIIeHHe K
CBOEMY 3/I0POBBIO (3[]0pOBOe TMHTaHWe, COa/aHCHPOBAHHBLIN DPeXUM 3aHSATHU U
OT/IbIXa, peryssipHasi ¢u3uueckasi akTUBHOCTh), (PU3HUeCcKoe COBepIlIeHCTBOBaHUE
TP 3aHSTHUSIX CTIOPTUBHO-03/]0POBUTEILHOM /1esITeTbHOCTHIO;

6) Tpy/i0BOE BocuTaHuUe:

TOTOBHOCTb K TPY[ly, OCO3HaHWe LIeHHOCTH TpPYAo00usi, HWHTepeC K
pa3muuHbiM  chepaM  Tpo(eCcCUOHATBLHOM — [1eATe/IbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW U e€ MpHUIOKEHHSIMH, YMEHHEe COBEpIllaTh OCO3HAHHBIA BBIOOP
Oyayiiel mipodeccMd U peau30BbIBATL COOCTBEHHBIE >KW3HEHHBbIE TIIaHBI,
TOTOBHOCTb W CTHOCOOHOCTH K  MaTemMaThyecKoMy  00pa3oBaHUIO U



camMo0obpa30BaHUI0 Ha TPOTSHKEHUM BCeW >XU3HM, TOTOBHOCTh K AaKTUBHOMY
yUaCTHIO B PellieHWH MPaKTUYeCKrX 3a/lay MaTeMaTHyecKoW HarpaB/eHHOCTH;

7) 3KoJioru4ecKoe BOCIIUTAHHe:

chOpMUPOBAHHOCTh ~ 9KOJIOTUUECKOW KY/IbTYpbl, TIOHWUMaHWe BJIMSHUS
COLIMa/IbHO-3KOHOMHYECKUX MPOLIeCCOB Ha COCTOSIHME TPUPOJHOM M COLIMA/IbHOU
cpeJibl, 0CO3HaHUe T100a/bHOTO XapaKTepa 3KOJIOTUYeCKUX NpobJieM, opreHTaLus
Ha TpUMeHeHWe MaTeMaTUueCKWX 3HaHWM [Jisi pellleHUs 3agad B obsactu
OKpy)Katollleli cpefibl, IJIaHUPOBaHUE TIOCTYNKOB U OL[EHKM HUX BO3MOXXHBIX
MOC/IeICTBUM /i1 OKPY>Katolliei cpe/ibl;

8) neHHOCTH HAYYHOT0 MO3HAHUA:

c(hOpMHPOBAaHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIET0 COBpEMEHHOMY
YPOBHIO  pa3BUTUS HaykKu U  OOILeCTBEHHOW  TIPaKTUKH, TIOHUMaHHe
MaTeMaThyeCcKol HayKd Kak cdepbl ueoBeYecKOW esiTelbHOCTU, 3TarioB eé
pa3BUTUSIT M 3HAUMMOCTU [I/I1 Pa3BUTUS [MBUIM3AllMW, OBJa/leHUe SI3bIKOM
MaTeMaTUKH M MaTeMaTUueCcKOW KyJbTypOM KaK CpeACTBOM IIO3HAHWSI MUPa,
TOTOBHOCTb OCYII[ECTB/IATb TPOEKTHYH) U HCC/Ie[JOBaTe/IbCKYIO [1esTeTlbHOCTh
VHAWBU/ya/IbHO U B TPyMIIe.

METAIIPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUeOHbIe AeiiCTBUS

Ba3oBbie loruyecKue AeiCTBHs:

BBISIB/ISITH M XapaKTepPU30BaTh CYI[eCTBEeHHbIe TPU3HAKA MaTeMaTHyeCKUX
O00bEKTOB, TIOHSITHM, OTHOIIEHWM MeXAy TIOHATUSIMH, (OPMYy/IHMPOBaTh
oTipe/ie/IeHus] TIOHSITUM, YCTaHAB/IMBATh CYIeCTBEHHBIN MPU3HAK KIaCcCU(UKaIWY,
OCHOBaHHUs1 /iJ1s1 000011[eHUs U CpaBHEHUsI, KpUTEPUH ITPOBOIMMOT0 aHa/In3a;

BOCTIpUHMMATh,  (GOpMy/JMpOBaTb U TpPeoOpa3oBbIBATE  CY’K/EHUS:
yTBepAuTe/IbHbIe U OTpHULlaTe/IbHbIe, eIMHUUHbIe, YaCTHBIE U 00II[1e, YC/IOBHBIE;

BBISIB/IATH MaTeMaTUUeCKre 3aKOHOMEPHOCTU, B3aUMOCBSI3U U TIPOTUBOPeUUs
B (bakTax, JAaHHbIX, HAO/IOEHUSIX U YTBEPXKJEHUSIX, MpeAJiaraTb KPpUTePUU Ajist
BbISIBJIEHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUNH;

JleiaTb BBIBOZIBI C HCIIOJb30BaHWEM 3aKOHOB JIOTHKH, JAeAYKTUBHBIX U
WMH/IYKTUBHBIX YMO3aK/IF0OUeHU, YMO3aK/TFOueHUM 10 aHa/IoTH;

TIPOBOJIUTh CAMOCTOSITE/ILHO [JOKa3aTe/IbCTBAa MaTeMaTHUECKUX YTBePIKAeHUH
(TpsiMble ¥ OT MPOTHUBHOT'0), BBICTPAWBaTh apryMeHTal|I0, TIPUBOIUTh TIPUMEPHI U
KOHTpIprMepbl, 000CHOBBIBATH COOCTBEHHbBIE CYK/I€HUS U BbIBOJbI;

BbIOMpaTh crocob pelieHusi yueOHOW 3ajauM  (CpaBHUBATh HECKOJIBKO
BapUaHTOB  pellleHUsi, BbiOWpaTh Haubosiee  TMOAXOAALIMM C  YUETOM
CaMOCTOSITe/IHO BbI/Ie/IEHHBIX KDUTEPUEB).

Ba3oBble ncwiejoBaTe/IbCKHe AeiCTBUSA:



WCIIOJTb30BaTh BOMPOCHI KaK MCC/e0BaTeIbCKU MHCTPYMEHT [103HaHUS,
dbopMyvMpoBaTh  BOMpOCHI,  (DUKCUpYHOIMe  TMpPOTUBOpeure,  TpoOseMy,
yCTaHaB/MBaTh MCKOMOe U JlaHHOe, (hOpMUpOBaTh TUIOTe3y, apryMeHTHPOBATb
CBOIO TO3ULIUI0, MHEHUE;

TIPOBO/IUTb CAaMOCTOSITETbHO CIIJIAHUPOBAHHBIN JKCIIEPUMEHT, MCC/Ie[JOBaHHe
10 YCTAHOBJ/IEHHIO 0COOEHHOCTel MaTeMaTUueCKOro 00beKTa, siBlieHus, polLiecca,
BBISIBJIEHUIO 3aBUCUMOCTelN MeX/ly 00beKTaMH, sSIBJIEHUSIMU, TTPOLieccaMu;

CaMOCTOSITeNTLHO (hopMyMpoBaTh 000OIEeHUs ¥ BBIBOJLI TI0 pe3yJ/bTaTaM
MPOBEeIEHHOTO0  HAOJIIOZIeHHsl,  MCCJIeIoBaHUs], OLIeHHWBaThb  JIOCTOBEPHOCTD
TI0/TyUeHHBIX pPe3y/bTaTOB, BLIBOJOB U 000011[eHHA;

MIPOTHO3UPOBaTh BO3MOXKHOE pa3BUTHe TIpoljecca, a Takke BbIBUTATD
TIPe/ITI0J/I0’KEeHHS O er0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uHdopmanmeii:

BBISB/IATE JedUI[UThl MHGOPMAIUH, JaHHBIX, HEOOXOAUMBIX [III OTBETa Ha
BOTIPOC U [i/IsI pellieHusI 3a/jaul;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB Pa3/IMYHBIX TUIIOB, aHAM3HMPOBATh,
CUCTeMaTHU3UpOBaTh M WHTEPIIPeTHPOBaTh WH(OPMALMIO PA3/AYHBIX BHUZOB U
(dhopmM TipefiCcTaB/IeHYs;

CTPYKTYpPHUPOBaTh WHGMOPMALIMIO, TIPEe/ICTaBIsATh €€ B pa3/IMUHbIX (opmax,
WJUTIOCTPUPOBATh rpadruiecky;

OLIeHHBAaTh HaZIE>KHOCTh uHbopMaIuu 1o CaMOCTOSITe/TEHO
cchopMy/TPOBaHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIEe JeHCTBUA

Oouenue:

BOCIIPUHUMATh U (POPMYJIMPOBATh CY>KAEHUsI B COOTBETCTBUU C YCIOBUSIMU U
1eassMu  OOII[eHus], SICHO, TOYHO, TPAaMOTHO BBIPaXaTb CBOK TOUKY 3peHUs B
YCTHBIX U TIMCbMEHHBIX TEKCTaX, /laBaTh TOSICHEHUSI MO XOAY pelleHUs 3a/iauu,
KOMMEHTHUPOBATh MOTyUeHHbIN pe3y/bTar;

B Xofie 00CY>K/leHHUsI 3a/laBaTh BOMPOCHI TI0 CYII[ECTBY OOCY>K/]aeMOU TeMbl,
npo0sieMbl, pelllaeMOW 3aflaud, BbICKA3bIBaTh W/IeW, HalleJleHHble Ha TIOMCK
pellieHUs], COTOCTaB/STh CBOU CYXKAEHUS C CYXXAEHUSIMA APYTMX yYaCTHUKOB
nvanora, oOHapy)KHUBaTh pa3/Mude W CXOJCTBO TMO3WIIMMA, B KOPPeKTHOH (opme
dhopMy/IMpOBaTh pa3HOIJIACUsI, CBOM BO3Pa’KeHUS;

Tpe/iCTaB/IATh Pe3y/bTaThl PelleHrs 3a/laud, SKCIepUMeHTa, UCC/IeJOBaHuUs,
MIPOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4YETOM 3afau
Tpe3eHTald ¥ 0COOEHHOCTeH ayIUTOPHH.

Pery/1AaTHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe efiCTBHs
Camoopranusanus:



COCTaBJISITh TJ1aH, a7TOPUTM pellieHUs 3a/lauM, BbIOUpaTh Crioco0 pelieHus ¢
YUETOM HMMEIOLIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEN, apryMeHTHPOBAaTh
1 KOpPeKTUPOBaTh BapHMaHThI pPellleHul C yUuéTOM HOBOWM MH(MOpPMaLIWH.

CaMOKOHTPO/1b, SMOLMOHA/IbHBIM UHTE/IJIEKT:

BJaZieTh ~ HaBbIKAMM  TI03HABaTe/NbHOW  pedieKCMM  KakK  OCO3HaHUS
coBepIllaeMbIX /IeHCTBUI M MBICJIUTE/bHBIX TIPOLIECCOB, UX Pe3y/bTaTOB, B/IAJeTh
criocobamMy camoOIIpOBEePKM, CAMOKOHTPOJISI TIpoljecca W pe3y/bTaTa pelieHus
MaTeMaTU4eCcKOu 3a/1auy;

Npe/IBU/IeTh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh MPU pellieHuH 3a/lauM,
BHOCHUTb KOPPEKTUBBI B [leATe/TbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/IbCTB, NAHHBIX,
HaliIeHHbIX OILIMOOK, BLISIBJIEHHBIX TPYAHOCTEH;

OLIeHHMBAaTh COOTBETCTBHE pe3y/bTaTa Lie/iv U YC/IOBUSIM, O0BSICHITh PUUUHBI
NOCTIDKEHUS] WM HeZOCTYDKeHUs pe3y/bTaToB JesTe/IbHOCTH, HaXOJUTh OIIHOKY,
JlaBaTh OL[€EHKY MPHOOPEeTEHHOMY OIIBITY.

CoBMecTHasi ieATe/IbHOCTh:

MOHUMAaTb W UCIIO/b30BaTh MPeUMyIliecTBa KOMaHAHOW M WHIWBUAYaTbHOU
paboThl TpU pelleHUWA yueOHBIX 337y, TIPUHUMAThb IieJib COBMECTHOM
NesiTeIbHOCTH, TIZIAHWUPOBAaTh OpraHU3al[di0 COBMECTHOM paboThbl, pacrpefensTh
BUJBI paboT, [OrOBapuBaThCs, OOCYKZATb TIPOI[eCC W pe3y/bTaT paboThl,
0000111aTh MHEHUSI HECKOJIBKUX JTIO/1e1;

y4acTBOBaTh B IPyNMOBBIX opMax paboTel (06CcyXmeHHsi, 0OMeH MHEHHH,
«MO3TOBbIe  INTYPMbl» W WHBIE), BBINOAHATH CBOIO UaCTh pabOTBl M
KOOp/IMHUPOBaTh CBOU JIEMCTBUS C JIPYTUMH UleHaMd KOMaH/bl, OIlleHUBaTh
KaueCcTBO CBOEro BK/aJja B OOIIWI TIPOAYKT I10 KPUTEpHsiM, ChOpMY/THPOBAHHBIM
yuaCTHUKaMH{ B3aUMOZeNCTBUS.

INPEJAMETHBIE PE3YJ/IbTATDI

K koniy 11 Kiacca obyyarouiicss HayunTCs:

e CBOOOJHO OIEPUPOBATH TMOHSATUSMU, CBSI3aHHBIMHM C LWJIUH/[PUUECKOH,
KOHUUeCKOW U cdepruueckorl TMOBEPXHOCTSIMU, OOBICHATh CIIOCOObI
TIOJTyYeHUs;

e OIIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C TeJlaMH BPALLleHUs: LIJIUHZPOM,
KOHYCOM, c(epoli U 111apoM;

e pacro3HaBaTh Tesfa BpalleHus (UWIMHADP, KOHYC, cdepa M 1Iap) M
0OBSICHATD CIIOCOOBI TIOTYUeHHsI TeJl BpallleHus;

e KJacCM(pULMPOBATh B3aMMHOE PacroJioyKeHue cepbl U MI0CKOCTH;

e BbIUMC/ISTh BeIWYUHBI 3/1IEMEHTOB MHOTOIDaHHHMKOB WM TeJl BpalleHus,
00BEMBI M TUIOL[AIA TIOBEPXHOCTEM MHOTOTPAHHUKOB U TeJl BpallleHus,
reOMeTpUYECKUX TeJl C IpUMeHeHrneM (hopmy.i;



cBOOO/IHO OTEepUpOBaTh MOHATHSIMH, CBSI3aHHBIMU C KOMOHWHAI[USIMU Tejl
BpallleHUs] 1 MHOTOTPaHHUMKOB: MHOTOTDaHHUWK, BIWCAHHbIA B cdepy U
onMcaHHbIN 0KOJI0 cdepsl, chepa, BIMcaHHass B MHOTOTPAaHHUK WJIH TeJIO
BpalleHus;

BBIUMC/ISITH COOTHOIIIEHUSI MEX/Ty TUIOITIIMA TTOBEPXHOCTeN U 00bEMaMu
11oZI00HBIX TeT;

n300pa)kaTb u3ydaemble (UTYPhI, BBIMOJHATHL (BBIHOCHBIE) TIIOCKHE
YepTeXXW U3 PHUCYHKOB TPOCTBIX 00BbEMHBLIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CeUeHUs1 TeJl BpalleHus;

W3B/IeKaTh, WHTEPIIPETUPOBaTh W mpeobpa3oBbiBaTh HHGPOPMAIUIO O
MPOCTPAaHCTBEHHbIX TeOMEeTPUUeCKUX (urypax, MpeACcTaBIeHHYIO Ha
yepTe)Kax U pUCYHKaXx;

cBOOO/IHO OTIEPUPOBAThH IMOHSTHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJ/IHATD OTepaljuy Ha/l BEeKTOpaMu;

3a/1aBaTh MJIOCKOCTh YpPaBHEHUEM B /IeKapTOBOM CHMCTeMe KOOp/IMHAT;
peliaTh reoMeTpUUecKUe 3a/laur Ha BbIUKC/IEHUE YIJIOB MeXAY TPSIMbIMU
M TJIOCKOCTSIMHM, BBIYMC/IEHWE pacCTOSIHUKM OT TOYKM [0 TUIOCKOCTH, B
1]e/I0M, Ha TIpUMeHeHHe BeKTOPHO-KOOPZMHATHOTO MeTo/ja TIPU pellieHuH;
cBOOO/IHO OTEepHUpoBaTh TIOHATHSMMU, CBSI3aHHBIMU C JBI)KEHHEM B
TPOCTPAHCTBe, 3HaTh CBOKCTBA JIBUKEHUM;

BBITIOJIHATE U300pa’keHHsT MHOTOTPAHHMKOB W Tejl BpallleHUsl TIpU
napajjielbHOM TlepeHoce, I1leHTpaJbHOW CHMMETpPHH, 3epKabHOU
CUMMETPHH, IPH TIOBOPOTE BOKPYT ITPSIMOM, TIpeobpa3oBaHus T0j001sT;
CTPOUThH CeueHHsi MHOTOTPaHHUKOB M Tesl BpallleHUs: CeueHus LWIUHZpa
(mapasie/ibHO Y MeprieHJUKY/SIPHO OCH), ceueHus1 KOHyca (TapasiesibHbie
OCHOBAHUIO U MPOXOJSIIME uepe3 BepIInHY), CeUeHUs 111apa;
WCII0/Ib30BaTh METO/bl TIOCTPOEHUSI CeueHUi: MeTOoJ] CJIe[JOB, MeTO[
BHYTPEeHHero NMpoeKTUPOBaHKsl, MeTO/I, lepeHoca CeKyIllei MI0CKOCTH;
J0Ka3bIBaTh reOMeTpUUeCKUe YTBepPXKAeHUs;

MPUMEHSITh TeoMeTpuueckue (akThbl [l PelleHUs] CTepeoMeTPUUYeCKHUX
3a/1au, TpeAroJaraloluX HEeCKOJbKO IIaroB peIleHUus, eCIu YCJIOBUS
TpUMeHeHUs1 3a/laHbl B IBHOW U HeSIBHOU (hopMe;

pelllaTh 3a/laud Ha /0Ka3aTeJbCTBO MaTeMaTHMUeCKHMX OTHOIIEeHUN W
Haxo’KJeHre TeOMeTPUUeCKHX Be/IMUrH;

MIPUMEHSITh TPOTrpaMMHbIe CPe/CTBa M 371eKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI ITPH PellleHnH CTepeoMeTpUUYeCKUX 3a/]ay;

MPUMEHSITb ~ TIOJIyueHHble  3HaHWS Ha  TIPAaKTHKe:  CpaBHUBATh,
aHa/IM3MPOBaTh U OI|eHWBATh peasbHble CUTYyallUU, IPUMEHSTh 3yUeHHbIe
MOHSTUSI, TeOpeMbl, CBOWCTBAa B TIpollecCe TIOMCKAa  pelleHUs



MaTeMaTUueCKd  COpPMYIUPOBaHHOW  mpobsieMbl,  MOZe/MpOBaTh
peasibHble CUTyallUM Ha si3bIKe TeOMeTpUU, HCC/e/j0BaTh MOCTPOEHHbIe
MOJIeTM C UCTOJIb30BaHHWeM TeOMeTPUUeCKUX TIOHSTUM U Teopem,
anmapata anrebpel, pelaTh TMpaKTAYeCKWe 3aflaud, CBsi3aHHbIE C
HaxoKJeHWeM reOMeTPUUeCKUX Be/TMUWH;

MMeTh Tpe[CcTaB/ieHHsi 00 OCHOBHBIX 3TarlaX pa3BUTHs T'eOMeTPUM Kak
COCTaBHOM 4YacCTH (PyH/1aMeHTa pa3BUTHSI TeXHOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHWE

11 KJIACC
KosnuecTBo yacos JJIeKTPOHHbIEe
HanmMeHoBaHMe pa3/ie/ioB U TeM (judpoBbie)
Ne n/n Kourponbnaeie IIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/ibHbIE
paboThI paboTsI pecypaoI
1 AHanmuTHvecKasi FeOMeTpUst 15 1
5 [ToBTOpEHME, 06o6meH1:1e u 15 1
cUCTeMaTr3aLus 3HaHUM
3 O0BbEéM MHOTOrpaHHHUKA 17 1
Tena Bparenus 24 1
c [To111a/111 TIOBEPXHOCTU M OOBEMBI 9 1
KPYTJIbIX TeJ
6 [Br>keHns 5 1
. IToBTOpEHME, 0606IJJ,'eH1/VIe u 17 5
CcUCTeMaTH3aLus 3HaHUM
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IIOYPOYHOE IVTAHUPOBAHUE

11 KJIACC
KonnuecTBo yacos
Ne OeKTpOoHHBIE LHU(POBbIE
Tema ypoka Konrtponbabie IIpakTHueckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypPChI
paboTsI paboThI
[ToBTOpeHue Temsl "KoopauHaThl
1 BEKTOPA Ha IJIOCKOCTU U B 1 https://m.edsoo.rt/ WERSDSI4U
MPOCTpaHCTBe"
[ToBTOpenue Temel "CkasipHoe
2 P " P 1 https://m.edsoo.ru/M6JO60NJ7
NpoK3BeJleHre BeKTOPOB
IToBTOpeHUe TeMs! "Brruncienuve yria
3 P y,l: 1 https://m.edso0.ru/55KY41LVG
M€Ky BeKTOPaMU B IPOCTPaHCTBe
IToBTOpEeHUe TeMbl 'Y paBHeHUe TPSIMOH,
4 perive P enp 1 https://m.edso0.r/U20HPUS6W
MPOXOAALIeN uepe3 1Be TOUKU
YpaBHeHMe IJIOCKOCTU, HOPMaJib,
5 P P 1 https://m.edsoo.ru/VYTH8TERW
ypaBHeHMe TIJIOCKOCTU B OTpe3Kax
YpaBHeHHe MJI0CKOCTH, HOPMaJlb,
6 P P 1 https://m.edso0.ru/5419I0WGX
ypaBHeHMe TIJIOCKOCTU B OTpe3Kax
7 BekTopHoe nipon3BefieHne 1 https://m.edsoo.rt/NTYOG2APM
JIuHeliHble HEPaBEHCTBA, JIMHEMHOe
8 P 1 https://m.edsoo.ru/54EQ7JQ8E
MporpaMmMHpOBaHUe
JIuHeliHbIe HEPAaBEHCTBA, JIMHEUHOe
9 1 https://m.edsoo.ru/VPKWBB4AA
MpOrpaMMHpOBaHKe
AHanuTHyeckKue MeTO/bl pacuéra yria
10 ARLD yr 1 https://m.edsoo.rt/KHI20M3PV
MeXZy MPsSIMBIMU B MHOT'OTPaHHUKAX
AHanuTHUyeckue MeTO/bl pacuéra yria
11 AP yr 1 https://m.edsoo.ru/DDXUUAIAS

MeXAy IMJIOCKOCTAMU B MHOI'OI'PaHHUKAX



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5

dopMysa pacCTOsIHUA OT TOUYKHU [0

12 https://m.edsoo.ru/SG451UUG1
TJIOCKOCTU B KOOPAWHATax
HaxoxxzneHune pacCTOSHUN OT TOUKU 10

13 KA p A https://m.edsoo.ru/8V2N4X1L3
TIJIOCKOCTH B KyOe
HaxoxxaeHue pacCTOSHUIM OT TOUKU 10

14 KA P . A https://m.edsoo.ru/UZ15UU37F
TJIOCKOCTU B TIPaBWIbHOU MUpaMu/ie
KouTtposnHag pabora "AHamuTuyeckas

15 P R P https://m.edsoo.ru/8NGI1GHFM
reoMeTpust
CeueHus MHOTOT'PAaHHUKOB: CTaHIapTHEIE

16 P Adp https://m.edsoo.ru/219603NHQ
MHOTOTrPaHHUKHU
CeueHUsI MHOT'OIPAHHUKOB: METO

17 P A https://m.edsoo.ru/52XG0O2J5B
cJie[1oB
CeueHHsi MHOTOTPDaHHUKOB: CTaH/JapTHbIE

18 IIJIOCKOCTH, IepeceyeHus MpsMBIX U https://m.edsoo0.ru/CUP7TCPXQ
IJIOCKOCTeH
ITapannensHbIe IPSIMBIE U TJTIOCKOCTU:

19 P P https://m.edsoo.ru/MM69MKRDP
rapa’sijie/ibHble CeYeHust
[TapannensHbIe IPSIMBIE U IVIOCKOCTU:

20 P . pu https://m.edsoo.ru/O71ROIJFI
pPacyéT OTHOIIEHUN
[TapannenbHble TIpsIMbIe U TJIOCKOCTH:

21 YIJIbI MEX/Y CKPelLlUBaroIMMUCs https://m.edsoo0.ru/26EPTM74A
MPSMbIMHA
[TepnieHAVKYASIpHBIE TIPSIMbIE U
IIJIOCKOCTHU: CTaHJapTHBIE IIaphl

22 Adp P . https://m.edsoo.ru/YQUVT6EVZX
NepreHAUKY/ISPHbIX JIOCKOCTeH 1
MPSIMBIX, CAMMETPUU MHOT'OTPaHHUKOB
ITeprieH UKV IIpHBIE TIPIMBIE U

23 p A TIAD P https://m.edsoo.ru/HQIN20OZJP

IMJIOCKOCTH: TeOpeMad O Tpex



https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP

NepreHVKyIspax

24

25

26

[leprieHVKy/ISIpHBIE TIPSIMbIE U
TJIOCKOCTH: BBIYUCJIEHUS [I/TUH B
MHOTOrpaHHUKax

[ToBTOpeEHuUe: rioLaAN
MHOT'OYTOJIbHUKOB, (hOPMYJIbI /17Is
ToIaeid, coobpakeHus 1o00Mst

IToBTOpEHuUe: TIOLLAAN
MHOTOYTOJIbHUKOB, (hOPMYJIbI /17Is
TIoIazield, COoOpaXkeHHs MOA00Hs

https://m.edsoo.ru/OWFAQ1A9]

https://m.edsoo.ru/FDRZ0O9G4X

https://m.edsoo.ru/1ZYRNNIKV

27

[ToBTOpEHMeE: TIIOLIAAN
MHOTOYT'OJIbHUKOB, (hOPMY/IbI /1/1s1
TIoIazield, COoOpaXkeHHs MMOA00Hs

https://m.edsoo.ru/HWHVENLOO

28

29

30

[Tnoiagy ceyeHUt MHOTOTPaHHUKOB:
TJI011Ia/IA TIOBEPXHOCTEeM, pa3pe3aHus Ha
YyacTH, COOOpa)keHUsI Mo00ust

[Tnomazu ceueHU MHOTOTPaHHUKOB:
TJIOIIAM TIOBEPXHOCTEMN, pa3pe3aHust Ha
YacTu, CooOpakeHust TIoAo0oust

KonTtposnbHast pabora "IToBTopeHue:

MHOI'OIPaHHUKH, CeYeHUsI
MHOTOTPaHHUKOB"

https://m.edsoo.ru/X2HRM9HD4

https://m.edsoo.ru/8H4ELYING6

https://m.edsoo.ru/SSBUWIWWV1

31

O6béM Terma. O6beM MPSIMOYTOJILHOTO
rapasiiesienuresia

https://m.edsoo.ru/6UXGO0ORC9

32

33

3agaun 06 yBoeHUU Ky0a, 0 KBajipaType
Ky0a; 0 TpUCeKIWu yria
CTepeoMeTpUYeCcKHe 3a/Jaurl, CBsI3aHHbIE
€ 00bEMOM TIPSIMOYTOTBHOTO

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS



https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS

napaJsuienemnurena

34

35

[IpukiagHble 3a7jlauu, CBSI3aHHbIE C
BbIUHC/IEHHEM 00BEMa TTPSIMOYTOTbHOTO
rapasuiesienurieia

OOBEM TIPSIMOIA TIPU3MBI

https://m.edsoo.ru/OSHTIOT1G

https://m.edsoo.ru/8AIL9YHYJ

36

CrepeoMmeTpUueckyre 3a/jauu, CBI3aHHbIe
C BBIYMC/IEHHEM 00bEMOB MPSIMOH
TIPU3MBI

https://m.edsoo.ru/1ID8HV54A9

37

38

39

[TpuknazHble 3aauk, CBA3aHHbIE C
00BEMOM MPSIMO¥ TTPU3MBI

Bbruncsienrie 06EMOB TeJl C TTIOMOIIIBIO
orpezie/IEHHOro uHTerpana. O0bEM
HaKJIOHHOM TIPU3MbI

Beruriciienre 00bEMOB TeJl C TIOMOIIIBIO

orpezie/iéHHOro uHTerpana. O0bEM
UpamMu/bl

https://m.edsoo.ru/QIY C4F8IU

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJLCMKS8N

40

dopmyna 06bEMa MUPaMU/IbIL.
OTHoIlleHre 00eMOB TMpaMK/] C OOIIUM
yr7I0M

https://m.edsoo.ru/AL3PODC9E

41

42

43

d®opmysia 06bEMa MUpaMUJbI.
OtHolleHre 06HeMOB MUPaMU/, C 0OILUM
yIJ1I0M

CTepeoMeTpUYeCKHe 3a/jaull, CBsi3aHHbIE
¢ 00bEMaMU HAK/IOHHOM TIPU3MBI

CTepeomMeTprYeCKHe 3a/lauv, CBSI3aHHbIE
¢ 00bEMaMK TTUPaMU/IBI

https://m.edsoo.ru/3GOOAJRNY

https://m.edsoo.ru/7TR8ERHWO7

https://m.edsoo.ru/SF480DTS6

44

[TpuknagHble 3a7aun 1o TeMe "OOBEMBI
Ten", cBsi3aHHLIE C 00HLEMOM HaK/IOHHOU

https://m.edsoo0.ru/9SF60YYVX



https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX

TIpU3MBbI

[TpuknagHble 3a1aun 1o TeMe "OOBEMBI

45 " R https://m.edsoo.ru/Z4MZ27RMY
Tes", CBsI3aHHBIE C 00BEMOM TTUPAMU/IbI
[TpumeHeHue 06BEMOB. BerunciieHue

46 https://m.edsoo.ru/I39CX0O3CP
pacCTOSIHUS 0 TIJIOCKOCTU
KouTtpossHas pabora "O0béM

47 P P R https://m.edsoo.rw/ XNWZSSJ7P
MHOTOTpaHHUKa
LumuHapUueckasi TOBEPXHOCTD,

48 oOpa3yrorye IUINHAPUUECKOU https://m.edsoo.ru/7DHKEHEG6
TIOBEPXHOCTU

wnuHap. [IpsMoi Kpyrosoi UIMHAD.

49 . AP- 1P pyT H AP https://m.edsoo.ru/MAVWA4KY55
[Tno111ab TTOBEPXHOCTH LIUIUHAPA
KoHnueckas ToBepxHOCTb, 00pa3s ne

50 . P Pasyrom https://m.edsoo.ru/PVRE7HQG6Y
KOHHUYeCKOoM roBepxHocTu. KoHyc
CeueHue KOHYCA IIJIOCKOCTBIO,

51 ?,] https://m.edsoo.ru/EOVSHALSL
riapasisie/ibHOM MJIOCKOCTH OCHOBaHUS
YceuéHHbIN KOHYC. I300paskeHue

52 y P https://m.edsoo.rut/9VKWVDCTE
KOHYCOB 1 yCeUEHHBIX KOHYCOB
ITno b OOKOBOM ITOBEPXHOCTU U

53 Hlfi,il P https://m.edsoo.rut/AWKBI9E4NE
TIOJTHOM TMMOBEPXHOCTU KOHYCa
ITno b OOKOBOMU ITOBEPXHOCTU U

54 mé‘ll,q P https://m.edsoo.ru/9NFAUE3K]J
TIOJTHOM TMMOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKyre 3a7jaud Ha
JT0OKa3aTe/IbCTBO U BBIUMCIIEHHE,

55 . https://m.edsoo.ru/QZVH5EXL9
TOCTPOeHUeM CeUeHU LWINH/Pa,
KOHYyCa
CTepeomMmeTpuyeckye 3a7laud Ha

56 P p A https://m.edsoo.ru/AKF6PW62W

JA0Ka34aTe/IbCTBO U BbIYMCJ/IEHHE,



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

TOCTPOEHHEM CeUeHUH LUIUHAPA,
KOHYyca

[IpukiagHble 3a7jaun, CBSI3aHHbIE C

57 https://m.edsoo.ru/3429ZLHTS5
LIWIMHJPOM
IIpuknaaHble 3a1auu, CBA3aHHbIE C

58 P A i https://m.edsoo.ru/ZY6ENPVKD
LATUHAPOM

59 Cdepa u 11ap https://m.edsoo.rt/WI1TVKAJOR
[TepeceueHue cepsl U 111apa C

60 nockocThio. Kacanue mapa u cepbl https://m.edsoo.ru/JEBNB5ZS0
TJIOCKOCTBIO. By 1 n300pakeHue 11apa
[TepeceueHue cepsl U 111apa C

61 TI0CKOCThI0. KacaHue 11apa u cdepbl https://m.edsoo.rt/M6EWKOSK950
TJIOCKOCTBIO. By 1 n300pakeHue Iiapa
YpasHenue chepsl. I110 b c)eprl U

62 ..p . Gep Waaw chep https://m.edsoo.ru/U8G24BO8H
eé vacrei

63 CumMmMmeTpus cepsl U 111apa https://m.edsoo.ru/6E6GX0YJS
CrepeomeTpuueckue 3a7jauu Ha
JT0OKa3aTe/IbCTBO U BbIUMCTIEHHE,

64 . https://m.edsoo.ru/MSYBPKH7R
CBsI3aHHbIe CO Cc(epoii U 11apom,
TOCTPOEHWEM UX CeUeHUH MI0CKOCTbIO
CrepeomeTpuueckue 3a7jauu Ha
JT0OKa3aTe/IbCTBO U BBIUMCTIEHHE,

65 N https://m.edsoo.rut/MXRDTK72T
CBsI3aHHbIe CO Cc(epoii U 11apom,
TOCTPOEHUEM HX CeUeHU MI0CKOCThIO
IIpuKnagHbIe 33/1aUl, CBSI3aHHBIE CO

66 P . A s https://m.edsoo.ru/XW5LI7A9]
cdepotii u apom
[ToBTOpEHME: OKPYKHOCTH Ha

67 P P https://m.edsoo.ru/EJ2QDAVE]

IMJIOCKOCTH, BBIUMC/IEHHUA B OKDY>KHOCTH,



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ

CTaHJAPTHBIE MTOA0OUS

68

69

Pa3nuuHbie KOMOMHALIUYM TeJT BpallleHust
Y MHOTOI'PaHHUKOB

3azmauu no Teme "Tesa U MOBEPXHOCTH
BpaleHus"

https://m.edsoo.ru/LE7933LXX

https://m.edsoo.ru/PHHLCG54E

70

3azauu 1o TeMe ""Tesia ¥ IOBEPXHOCTH
BpalleHus"

https://m.edsoo.ru/22WPBLTP9

71

72

KonTponbHas pabota "Tena u
II0BepXHOCTH BpaljeHus"

O06béM 1uuHapa. Teopema 06 00bEMe
MIPSIMOTO [IW/IMH/PA

https://m.edsoo.ru/33W222M63

https://m.edsoo.ru/1ZN2S6ZMO

73

BeruniciieHre 00bEMOB TeJl C TIOMOIIIBIO
orpezienéHHOro uHTerpana. O6BEM
KOHyCa

https://m.edsoo.ru/ACTOMFMVF

74

75

76

[Tnomazu 60KOBOM U MOTHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTprUYeCKHe 3a/jauM, CBSI3aHHbIE
C BBIUKC/IEHEM 00bEMOB L[UTHH/IPA,
KOHyCa

[MTpuknazaHble 3aauu o TeMe "O0bEMBI
Y TUIOLaJy TIOBepXHOCTer Ten"

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

https://m.edsoo.ru/QXEA9GPVB

77

OOBEM I1apa U apOBOTO CEKTOPA.
Teopema 06 o6béMme 111apa. ITnomiaas
cdepbl. CTepeoMeTpUUeCKHe 3a/Iauy,
CBsI3aHHbIE C BLIUMC/IEHHEM 00BEMOB
111apa, 11apoBOT0 CerMeHTa U IIapOBOT0
cekTopa

https://m.edsoo.ru/VV6ONBVZX

78

[TpuknagHble 3a7aun 1o TeMe "OOBbEMBI

https://m.edsoo.rw/EZHI9GRUEJ



https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ

Tes", CBsI3aHHBIE C 00BEMOM I11apa U
noiageio cepbl. COOTHOIIEHUS
MeXKy TI/IOIA/IIMU TTOBEPXHOCTeN U
00BbEMaMH MOJOOHBIX Tel

79

[TomoOHBIe Tea B MPOCTPAHCTBe.
M3meHeHne 00béMa rpy mo00um.
CrepeoMeTprUyecKUe 3alauk, CBs3aHHbIE
C BBIYMC/IEHHeM 00bEMOB Ten U
TIJI0111a/leld TIOBepXHOCTel

https://m.edsoo.ru/H24I88MKQ

80

KonTtposbHas pabora "TTnomazau
TOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

https://m.edsoo.ru/7Z3UODGNYR

81

82

83

[ BV>KeHWs IPOCTPaHCTBA.
OTtobpakeHus. [IBM)KEHUS U PABEHCTBO
¢buryp. O611Me CBOWCTBA JIBM)KEHUH
Bubl ABM>KeHUN: TlapasiienbHbIN
TepeHoc, lieHTpabHasi CHMMeTpHs,
3epKajibHasi CUMMeTpHUsi, [TOBOPOT BOKPYT
MpSIMOU

[Tpeo6pa3oBanus mogobus. Ipsmvas u
chepa Siiniepa

https://m.edsoo.ru/RXJ4YW6ENA

https://m.edsoo.ru/ZSUA77NTX

https://m.edsoo.ru/AIPU2WOAX

84

FGOMETPI/I‘—IECKI/IE‘ 3ad4Y1 Ha ITPUMEHEHHE
ABH>KeHHUA

https://m.edsoo.rt/KFDHOMGKZ

85

86

KonTponbHas paboTa "BekTopsl B
IIpOCTpaHCTBe"

O6ob6matoiiiee opTopeHue 11 MOHATHI
U MeToZI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTeMaTHU3aL1s 3HaHUM:
"[TapanyieTbHOCTb MPSIMBIX U TIJIOCKOCTEN

https://m.edsoo.ru/4F52B11KK

https://m.edsoo.ru/IHVB2NZH9



https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9

B [IPOCTpaHCTBe"

87

88

89

90

91

92

93

Ob6o6maroiiee moBTopeHre 11 moHATHiA
1 MeToZIoB Kypca reomerpuu 10-11
K/1aCCOB, CUCTeMaTH3al[ysl 3HaHUM:
"BekTopsb! B IIpoCcTpaHCcTBe"

Ob6o6maroiiee moBTopeHre 11 moHATHiA
Y MeTO/I0B Kypca reometrpuu 10-11
K/1aCCOB, CUCTeMaTH3al[ysl 3HaHWUM:
"BekTopsbI B IIpoCTpaHCcTBe"

Ob6o06mmaroiiee moBTopeHre 11 moHATHI
Y MeTOZI0B Kypca reomerpuu 10—11
KJIaCCOB, CHCTeMaTH3aLs 3HaHUM:
"O6BeM MHOTOrpaHHHKA"

Ob6o06mmaroiiee moBTopeHye 11 moHATHIH
Y MeTOZI0B Kypca reomerpuu 10—11
KJ/IaCCOB, CHCTeMaTH3alys 3HaHWM:
"O6beM MHOTOTpaHHHUKA"

Oo6o61maroiiee moBTopeHye 11 moHATHIH
1 MeTOZI0B Kypca reomerpun 10—11
KJIaCCOB, CMCTeMaTH3aLusl 3HaHUU:
"TTnoraau MOBEPXHOCTH U 00BEMBI
KpPYyIJIbIX Tes"

Oo6o061maroiiee moBTopeHye 11 moHATHIH
Y MeToZI0B Kypca reomerpuu 10-11
KJIaCCOB, CMCTeMaTH3alysl 3HaHUM:
"TIno1azy MOBEPXHOCTH U 00BEMBI
KpyIJbIX Ten"

WToroBasi KOHTpPO/IbHAsE paboTa

https://m.edsoo.ru/AQEFPERJO

https://m.edsoo.ru/3NIJOLN63

https://m.edsoo.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK

https://m.edsoo.ru/GXZMP89GD



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD

94

WToroBast KOHTpOJIbHast paboTa

https://m.edsoo.ru/3J174MY 6M

95

96

97

[ToBTOpeHMe, 060011[eHIe U
cucTeMaTtr3alus 3HaHU

NcTopust pasBUTUSA CTepeoMeTpUr Kak
HAyKU U eé posib B pa3BUTUU
COBpPEMEeHHBIX UH)XeHepHBIX U
KOMITbIOTEPHBIX TeXHOJIOTHI

NcTopust pasBUTUSA CTepeoMeTpUr Kak
HAyKU U eé poJib B pa3sBUTUHU
COBpeMeHHbIX UHXeHepPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHIH

https://m.edsoo.ru/UI26CB4 XL

https://m.edsoo.ru/IESALO6B5

https://m.edsoo.ru/8ZKNMYF03

98

Nctopus pa3BUTUS CTepeoMeTpUr Kak
HAyKU U eé po/ib B pa3sBUTUU
COBpPEMEeHHbBIX UHXeHepHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

https://m.edsoo.ru/41X3XKQOG

99

VcTopus pa3BUTHUS CTepeOMEeTPUU KaK
HayKH U eé po/ib B pa3BUTUU
COBpeMeHHbIX UHKeHEepHbIX U
KOMIIbIOTEPHBIX TeXHOJIOTUI

https://m.edsoo.ru/4PGHOJYAH

100

VcTopusi pa3BUTHUS CTepeOMeTPUU KaK
HayKH U eé po/ib B pa3BUTUU
COBpPEMEHHBIX UH)XeHEPHbIX U
KOMIIbIOTEPHBIX TeXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

VcTopusi pa3BUTHS CTEpEOMETPUM KaK
HayKH U eé poJib B pa3BUTHHU
COBpPEMEeHHbBIX UH)XeHEPHbIX U
KOMITbIOTE@PHBIX TeXHOJIOTHI

https://m.edsoo.ru/RK4XSFWNR

102

VicTopusi pa3BUTHsI CTEpEOMETPUM KaK

https://m.edsoo.ru/X89TQ8776



https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

HAyKU U eé posib B pa3sBUTUU
COBpPEMEeHHBIX UH)XeHepHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHUH

OBIIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102







IMPOBEPSAEMBIE TPEEOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJ/IbHOM ITPOI'PAMMBI

11 KJIACC
Kop IIpoBepsiemble NpeAMeTHbIE pe3y/1bTaThl 0CBOEHUsS] 0CHOBHOM
MpoBepsAeMoro | 00pa3oBaTe/IbHOM MPOrPaMMbI CPeJHEro 001ero 00pa3oBaHusl
pe3y/jbTarTa
6 ["eomeTtpus
6.1 OmnepupoBaTh MOHATUSMH: LIAIMHAPUYECKass TIOBEPXHOCTh, 0Opa3yrolye
LWIMHJPDUUECKOM TIOBEPXHOCTH, LWIWHADP, KOHMYeCKass [0BEPXHOCTb,
oOpasyrolrie KOHHYeCKOW TTOBePXHOCTH, KOHYC, chepruecKasi TOBePXHOCTh
6.2 Pacrio3HaBaTh Tena BpalljeHus (UIUMHAP, KOHYC, cdepa U 111ap)
6.3 OOBSICHSITH CLIOCOOBI MOJTYYeHUsI TeJl BpallleHHsI
6.4 KnaccuduippoBath B3aMHOe pacro/ioyKeHue cepbl U MJI0CKOCTU
6.5 OneprpoBaTh TMOHATUSIMM: IAPOBOM CETMEHT, OCHOBaHWE CerMeHTa,
BbICOTA CerMeHTa, I1apOBOW CJIOM, OCHOBaHWE IIAapOBOTO C/0s, BBbICOTA
11apOBOT0 CJ104, 1IapOBOU CEKTOP
6.6 Bbrunciste 00bEMBI M IUIOIIAAW  TTOBEPXHOCTeH Tejl  BpallleHus,
reoMeTpUUeCKUX TeJl C MpUMeHeHreM GopMyJ
6.7 OmnepupoBaTh TMOHSATUSAMH: MHOTOTPAaHHUK, BIMCaHHbIMN B cdepy u
OTMCaHHBIM OKOJIO cepbl, cdhepa, BIMcaHHAs B MHOTOIPAaHHUK WU TeJi0
BpallleHUsI
6.8 BBIUNC/IATE COOTHOLLIEHUS MEX/y TIIOMIAsIMK TTIOBePXHOCTe U 00bEMaMU
10/I0OHBIX TeJ
6.9 W306pakaTh u3ydaeMble (pUTYpPbl OT PYKA W C TIPUMEHEHWeM TPOCTBIX
YepTéXHbIX UHCTPYMEHTOB
6.10 BbinosiHATE  (BBIHOCHBIE) TIIOCKWE YepTeXU U3 PUCYHKOB MPOCTHIX
00bEMHBIX (Uryp: BUZ CBepxy, COOKy, CHHU3Y; CTPOMTb CEUEHHS Tel
Bpall|eHusI
6.11 M3BnekaTh, WHTEPNPETUPOBaTb M TIpeoOpa30BbIBaTh WHQPOPMAIMIO O
TPOCTPAaHCTBEHHbIX TreoMeTpuueckux ¢urypax, IMpejiCTaBIeHHY0 Ha
yepTe)kax U pUCyHKax
6.12 [MpumeHsTb TreoMmeTpuueckuve (akThbl [Jis pellieHHsI CTepeoMeTpUUecKuX
3a/lau, IIpejrioJararolX HeCKO/JbKO I11aroB pelleHus, eCIu YCI0BUS
TIpUMeHeHUsI 3a/laHbl B siBHOM (hopMe
6.13 OrnepupoBath IMOHATHEM: BEKTOP B [IPOCTPAHCTBE
6.14 BbINOMHATE  [€UCTBUSL C/IOKEHHsST BEKTOPOB, BBIUMTAHUSI BEKTOPDOB U
YMHO)KEHUSI BEKTOpa Ha 4YKC/I0, OOBSICHATH, KAaKMMU CBONCTBAMH OHHU
obj1aiaoT
6.15 [IpuMeHATH NpaBU/IO Mapasulesenuresa Ipu CJ10)KeHUU BeKTOPOB
6.16 OneprpoBaTh MOHATHSMH: [JIeKapTOBbl KOODJAWHAThI B IPOCTPAHCTBeE,
BEKTOp, MO/lyJ/Ib BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YroJ
MeX/ly BEeKTOpaMH, CKa/lsipHOe MPOM3Be/ileHue BEKTOPOB, KOJIJIMHEapHbIe U
KOMIIJIAHAPHbIE BEKTOPbI
6.17 HaxoguTe cymMMmy BeKTOpPOB M TMpOW3BeJleHHe BeKTOpa Ha YMCJIO, YroJ
MeXy BEeKTOpaMH, CKa/lspHOe TpOW3BeJeHue, pacKiaJblBaTb BEKTOp 10
[BYM HEKOJUIMHeapHbIM BEKTOpaM
6.18 3ajaBaTh IVIOCKOCTb YPaBHEHHUEM B [1eKapTOBOU CUCTeMe KOOpPAMHAT




6.19

Periats HpOCTEﬁLHHE reoMeTpruyeckure 3a/lddv Hd IIpUMeEHeHHEe BEKTOPHO-
KOOpAWHATHOI'O MEeTOda

6.20

Pemarsb 3a/lddid Ha [J0Kad3dTe/IbCTBO MdATeéMdTHUYeCKHX OTHOLIEHUH U
HaX0XleHre reoMeTpruueCKHX BeJINYUH II0 06pa3uaM WA a/IrOpUuTMam,
MMprUMeHAA Hn3BeCTHbIE MeTO/bI pu pelieHrnn CTaHAAPTHBIX
MdTeMdTHUUeCKHMX 3a/idu

6.21

[IpyuMeHATL TpOCTeilliie TpOrpaMMHble CpeJCTBA W  3J€KTPOHHO-
KOMMYHUKAI[MOHHbIE CUCTEMbI TIPU PellIeHWH CTePeOMeTPUYECKUX 3a/lau

6.22

[TpuBOgUTL TpUMeEpbl MaTeMaTUUYECKHWX 3aKOHOMEDHOCTel B TpUpPOJe U
JKA3HU, PAaCliO3HaBaThb MPOsIBIEHUE 3aKOHOB TeOMeTPUH B UCKYCCTBE

6.23

[IpyMeHATH TOJyUYeHHble 3HaHWS Ha MPAKTUKe: aHaIu3MpOBaTh peasibHble
CUTyalluM U MPHUMEHSTh U3yUeHHbIe TIOHSITHUS B TIPOLIeCCe TIOMCKA pelleHust
MaTeMaTUueCKu Cc(hOpMYIMPOBAHHOM MPoOJieMbl, MOJe/IMPOBaTh peasibHbIe
CUTyalluM Ha $3blkeé TeOMeTPUM, MCC/IeJOBaTh IOCTPOEHHbIE MOJeNd C
WCTIOIb30BaHHEM IeOMeTPHUUeCKUX TIOHSITUNA U TeopeM, arirapara aaredpsl,
peliaTb ~ TpakKTUUeCKWe  3a/laud,  CBsi3aHHble C  HaxOXKJeHueM
reoMeTpPUUeCKUX BeTUUrH




ITPOBEPAEMBIE 3J/IEMEHTBI COAEP)KAHUSA

11 KITACC

Kop,

IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

6

['eomeTpust

6.1

LIvMHapyYecKasi TIOBEPXHOCTb, 00pa3yrol[ie WIUHIPUYECKON MOBEPXHOCTH, OCh
LUIMHAPUYECKON TIOBepXHOCTH. L[unuMHAp: ocHOBaHWS U OOKOBas MOBEPXHOCTH,
obpa3yroriast ¥ 0Ch, TI7IOIIa/Ib O0KOBOM W MOTHON TOBEPXHOCTH

6.2

KoHnueckasi TOBepXHOCTb, 00pa3yrolirie KOHUYeCKOH MOBEpXHOCTH, OCh M BepIIMHA
KOHMUEeCKOW ToBepxXHOCTH. KOHyC: OoCHOBaHWe W BepIlMHA, oOpa3syolias U OcCh,
n/IoIaAsr OOKOBOW W TIOJIHOM TTOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpasyrolue u
BBICOTA, OCHOBaHUSI M OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: LleHTp, paguyc, JuaMeTp, IJIollajb MoBepxHOCTH chepsbl. B3aumHoe
pacriosio)keHre cdepbl M TIJIOCKOCTH, KacaTe/lbHasi TJIOCKOCTb K cdepe, Tiojaib

cdepsl

6.4

Vi306paskeHre TeJl BpallleHUsl Ha TJIOCKOCTH. Pa3BépTKa UIMH/Ipa U KOHYyCa

6.5

KomOuHarmu Tes1 BpalieHust U MHOTOTPaHHHUKOB. MHOTOTPaHHUK, OMTUCAHHBIA OKOJIO
ctepsl, cdepa, BMcaHHasi B MHOTOI'PaHHUK, WX TeJI0 BpallleHUsl

6.6

[Tousatue 06 o06BbEMe. OCHOBHBIE CBOWMCTBa 00bEMOB Ten. Teopema 06 00BEME
MPSIMOYTOJILHOTO TTapasuiesienurea u cieqcTBUst u3 Heé., O6BEM IUIMH/PA, KOHYCA.
O6bEM 111apa U MIoLEagbs chepbl

6.7

[Tomo6HbIe Tesa B ripocTpaHcTBe. COOTHOIIEHHST MEXK/Y TUIOIIA/ISIMU TIOBEPXHOCTEH,
00BbEMaMH MOOOHBIX TeJl

6.8

Ceuenusi 1wIMHApa (Tapa/uyielbHO W TEpPHeHUKY/ISIPHO OCH), CeUeHUs1 KOHyca
(mapasuiesTbHOE OCHOBAHHIO U TIPOXO/isililee Yepe3 BepIINHY), CeueHUs I1apa

6.9

BekTop Ha miockocty U B mpocTpaHcTBe. C/io)KeHWMe U BbIUMTAaHHWE BEKTOPOB.
YMHOXKeHMe BeKTopa Ha 4uoio. Pa3nokeHue BeKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTOopaM. [IpaBusio napannenenurneza. PelieHue 3a/iau, CBA3aHHBIX C TPUMEHEHUEM
TpaBUJI IEMCTBUM C BeKTOPAMH

6.10

[IpssmoyrosibHast cuUcTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTtbl BeKTOpa.
[Ipocreiiiive 3ajjauM B KOOpAMHATaxXx. YTOon MexJy BekTopamu. CkansipHOoe
NpOM3Be/JjeHre BeKTOPOB. BbrumciieHve YrjioB MexAy TPSMbIMHU W TJIOCKOCTSIMM.
Koop/IMHaTHO-BEKTOPHBIN METO/| TIPU PeLlIeHWH FeOMeTPUYEeCKUX 3a/1au




IIPOBEPSIEMBIE HA EI'D I10 MATEMATUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOM OBPA30OBATE/IbHOM
ITPOI'PAMMBI CPETHEI'O OBIIIET'O OBPA30BAHUSA

Kog IIpoBepsiemble TPeGOBaHUs K NMPeAMETHHIM pe3y/IbTaTaM 0CBOeHHUsI
MPOBEpPsieMOro | OCHOBHOI 00pa30oBaTe/IbHOI MPOrpaMMbI CpPeJJHero o01iero
Tpe0oBaHUA o0pa3oBaHusi

1 Bnagenve MerojamMu [l0Ka3aTesbCTB, aJrOPUTMaM{ pelleHusl 3ajady;
yMeHWe (QOpMYJIMpOBaTh W ONEpUpOBaThb IIOHATUSIMU: OIpe/iesieHue,
aKCMoMma, TeopeMa, C/e/CTBHe, CBOWCTBO, IIPU3HAK, J[0Ka3aTe/bCTBO,
PaBHOCUJIbHBIE (POPMYJIMPOBKM; MPUMEHSTh UX; yMeHUe (OpMYy/IUpOBaTh
oOpaTHOe ¥ TIPOTHBOIIONIO)KHOE YTBEP)K/eHWe, TMPUBOJUTH TPUMEpPhLI |
KOHTPIIPUMEPHI, MCMO0/b30BaTh MeTOJ MaTeMaTUuecKoW WHAYKLWU;
MPOBOJMTH J0Ka3aTe/IbHble PacCy>KJeHUs NPU pelleHuH 3a/jay, OL[eHUBaTh
JIOTUYECKYI0 TpaBUBHOCTb  PAaCCY)K[AEHWH; yMeHWe OIepupoBaTh
MOHATUSIMU: MHOXXeCTBO, TNOJMHOXXeCTBO, OIepaljid HaJ, MHO)KeCTBamy;
yMeHWe UCMO/b30BaTh TEOPETUMKO-MHOXKECTBEHHbIN  ammapar st
OMMCaHUS peasbHbIX MPOLIECCOB U SBJIEHWH Y NPU PeLleHuM 3a/ay, B TOM
yKcsie U3 Ipyrux yueOHBIX MMpeMeTOB; YMeHUe ONeprupoBaTh TOHSATHSIMU:
rpad, cBsi3HBIN Tpad, JepeBo, LMK, rpad Ha MJIOCKOCTH; YMeHUe 3a/jaBaTh
Y OMHMCBIBaTh Tpadbl Pa3MUHBIMUA CrIocobaMH; MCI0/Ib30BaTh rpadbl Mpu
pellleHrH 33734

2 YMeHue onepupoBaTh MOHATHSIMUA: HAaTypajbHOE UHWC/IO, Liefioe YMUCIIO,
CTeTeHb C LieJIbIM M0Ka3aTesieM, KOpeHb HaTypasbHOM CTeleHu, CTereHb C
palMoHaMbHBIM TI0Ka3aTesleM, CTeleHb C JIeHCTBUTE/bHBIM 0Ka3aTesieMm,
norapuM uucIa, CUHYC, KOCHHYC U TaHTeHC TPOU3BOJILHOTO YHCJIa,
OCTaTOK IO MOJYJ/I0, PAaljMOHA/JbHOE YHWCJI0, MPpPalMOHaIbHOE YHCIIO,
MHOXXECTBa HATypa/ibHbIX, 1ie/IbiX, PALMOHAJIbHBIX, [1ehCTBUTE/IbHbIX
yKCesT; YMEeHHe MCII0J/Ib30BaTh MPU3HAKHU Je/TMMOCTYA, HAaUMEHBIINNA OOIIHiA
Jendtenb W HauMeHbIllee o0Illee KpaTHOe, anaroputM EBKujga mpu
pelleHnu 3a/ay; 3HAKOMCTBO C pa3/IMUHbIMU MO3ULMOHHBIMA CHUCTEMaMU
CUMC/IEHUS]; YMEHUE BBITIOJIHATD BHIUMC/IEHHE 3HAUEHUI U MpeoOpa3oBaHMUs
BBIDKEHUH CO CTeneHsAMH MW JjiorapudMamu, mpeobpa3oBaHUsI APOOHO-
pal[MOHa/NbHBIX  BbIDA)KEHWW;  yMeHWe  OINepupoBaTh  MOHSTUSIMHU:
10C/Ie[l0BaTe/IbHOCTb, apudMeTUuUecKass TpPOTpeccusi, TreomMeTpuyecKast
nporpeccusi, 0OeCKOHeYHO yObIBaromiasi reomMeTpuyeckasi TPOTPECCHs;
yMeHue 3a/laBaTh II0C/Ie/JOBaTe/IbHOCTH, B TOM YHWC/e C TTOMOILIBIO
PeKypPpeHTHbIX (OpMYJ/; yMeHHe ONepUpoBaTh MOHSATHUSAMU: KOMILIEKCHOe
YUC/IO0, CONPSDKEHHbIE KOMIUIEKCHbIE UWC/Ia, MOAY/JAb W apryMeHT
KOMILJIEKCHOTO  uucCaa, (opMa  3anyMchd  KOMIUIEKCHBIX  UMCes
(reomeTpuUecKas, TPUTOHOMETpUYeCKass U airebpanyeckas); yMeTh
TPOU3BOJUThL apudMeTUUeCKUe [JeuCTBUsS C KOMIUIEKCHBIMU YMC/IaMU;
MPUBOJUTH NPUMepPbl UCMO/Ib30BaHUSI KOMILIEKCHBIX YMCEJT; OlepHUpOBaTh
MOHATUSIMUA:  MaTpulia 2%X2 u  3X3, onpeaenuTesb  MaTPULbI,
reoOMeTPUUeCKUM CMBIC/T ONpe/le/TUTesst

3 YMeHue OrnepupoBaThb IIOHATUSAMM: PpdlMOHA/IbHbIE, HWPPdLMOHA/ILHLBIE,
II0Ka3aTe/IbHble, CTeIlleHHbIe, J'IOFapI/ICl)MI/II—IECKI/Ie, TPUT'OHOMETPpHUYECKHE
YPpaBHEHHUA W HEpPABEHCTBd, WX CUCTE€MbI; YyMEHHE OIleprupOBaATb
IIOHATUAMMU. TOXXOECTBO, TOXAECTBEHHOe HpeO6p830BaHI/I€, YpaBHeHHE,




HEepaBeHCTBO, CHUCTeMa YpaBHEHMM U HepaBeHCTB, PaBHOCU/IBHOCTb
ypaBHEHWM, HepaBeHCTB W CHUCTeM; YMeHWe pellaTb ypaBHEHUS,
HepaBeHCTBA M CHMCTeMbl C IIOMOLLBIO pas/lMuYHBIX IPUEMOB; pellaTh
ypaBHeHHUsl, HepaBeHCTBA W CUCTeMbl C IlapamMeTpoM; IIPUMEHSThb
ypaBHEeHUs], HepaBeHCTBA, UX CUCTeMbl [/ pelleHus] MaTeMaTH4eCKuX
3a/ia4 ¥ 3a/1a4 M3 pa3MyHbIX 00/1acTeld HAyKU U pealbHOM XKU3HU

YMeHue orepupoBaTh TMOHATUAMH: (GYHKLUWS, UYETHOCTh (DYHKIUH,
MepUOJUYHOCTh (YHKIIMM, OrPaHWYeHHOCTh (YHKI[MM, MOHOTOHHOCTh
GbyHKUMH, 3KcTpeMyM (YyHKIUM, HauOosblllee W HavMeHbIllee 3HauyeHust
(yHKI[UM Ha TIPOMEXYTKe, HelpepbiBHasi (QYHKIIUS, aCUMITOThI Tpaduka
(dbyHKLMM, TIepBasi U BTOpasi MPOU3BOJHAast (PYHKI[MH, FeOMeTpUUYeCKU 1
¢u3nuecknii CMBICJT TIPOM3BOJHOM, TepBooOpa3Hasi, Ompe/enEéHHbIHN
WHTerpasa; yMeHWe HaxXOJWUThb acUMIITOThI rpaduka (QyHKLUM; yMmMeHUe
BBIUMCJIATE ~ TIPOM3BOJHBIE  CYMMBbI, IIDOM3BeJeHHS, YaCTHOIO U
KOMITO3ULIUM (PYHKIMH, HaXOAUTh ypaBHeHHe KacaTeJlbHOW K Tpaduky
(GyHKI[UK; yMeHHe HaXO[UTh TMPOU3BOJAHbIE 37eMEeHTapHBIX (QYHKLIUIA;
yMeHHe WCI0/b30BaTh TIPOM3BOJHYIO /Ui HCCIeoBaHUs  (YHKLIWH,
HaxXxOAWUTb HauOOJIbIIIME W HaUMeHbIIHe 3HaueHUs (YHKIWH; CTPOUTH
rpadbMKd MHOTOWIEHOB C WCII0/Ib30BaHMEM arrapara MaTeMaTH4eCKOro
aHa/mM3a; TIPUMEHSTb T[IPOM3BOJHYIO [JIs1 HAaXOXK[EHWsT HaWIyullero
pellieHWsT B TIPUK/IAJHBIX, B TOM YHC/Ie COL[MA/IbHO-3KOHOMHUECKUX U
(u3nUecKnx 3a/1auax; HaXOJUTb TJIOMAAN ¥ 00BEMBI (PUTYp C TIOMOIIBIO
VHTerpaja; TPUBOAUTh TIPUMEpPbl MaTeMaTHUYeCKOTO MO/Ie/TMPOBaHUsI C
TOMOIII0 M depeHIIManbHBIX YPaBHEHUM

YMeHue onepupoBaTh MOHATUAMU: rpaduk dhyHKLIMU, oOpaTHas QyHKIMS,
KOMMO3ULMsl (PYHKLMM, JvMHelHass (QYHKLWS, KBaJpaTUyHas (QyHKLus,
palyoHanbHasg (QYHKLMS, CTeleHHass (YHKLUS, TPUTOHOMeTpUUecKue
GbyHKIMM, OoOpaTHbIE TPUTOHOMETpUUYeCKHe (YHKLUH, TIOKa3aTejbHas |
norapudmuueckass (QyHKLUU; yMeHUe CTPOUTh TpaduKu U3yUeHHbIX
GYHKLMA,  BBIMOJMHATE  npeoOpa3oBaHuss — rpadMKoB  (YHKIUH,
WCM0/1b30BaTh TPaUKKU [Jis U3yueHUs TPOLeCCOB M 3aBUCUMOCTEH, IpU
pellleHUU 3a/lay U3 JPYrux yueOHBIX TMpeJMeTOB U 3aflau W3 peasibHOU
JKU3HHM; BbIpaXaTb (HOpMy/jaMyd 3aBUCHMOCTH MeX[y BeJUUYUHaMM;
VICTI0JIb30BaTh CBOWCTBA Y TpaduKu (DYHKLMH [/l pelleHUs] ypaBHEHWH,
HEpaBeHCTB M 3aJau C [apameTpamMH; M300pakaTb Ha KOOP/AWHATHOMN
MIJIOCKOCTH MHOXKECTBA pellleHH ypaBHeHUM, HEPaBeHCTB U UX CUCTEM

YMeHue pellaTh TEKCTOBble 3aZlaud pa3HbIX TUIOB (B TOM 4YMC/e Ha
TIPOLIEHTHI, /I0JId U YaCTH, Ha [iBW)KeHHe, paboTy, CTOMMOCTh TOBapoB U
yCJIyT, HaJIOTH, 3a/laud U3 00/1IaCTH YIpaBieHUs JIMYHBIMA U CeMeHHBIMU
(vHaHCaMM); COCTaB/SATh BbIpaXKEHUs, YpaBHEHMs, HepaBeHCTBA M UX
CUCTEMbl TIO YC/JIOBHIO 3aZlaud, MCC/e[0BaThb IMOJyYeHHOE pelleHue U
OLIeHWBaTh TPaBJOMNOAOOHOCTL pe3y/bTaToOB; yMeHHe MO/e/lUpOBaTh
peasibHble CUTyallUM Ha $3blKe MAaTeMaTHUKW; COCTaB/ISTh BbIpaXKeHUS,
ypaBHEeHUs, HepaBeHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/jauy, UCC/Ie[0BaTh
MOCTPOEHHbIE ~ MOJIeIM C  WCIO/Jb30BaHWEM  ammapaTa  aireOpsl,
VHTEPIIPETUPOBATh MOTYYEHHbIN pe3ynbTar

YMeHue orepupoBaTh MOHATUSIMU: CpefiHee apudMeTHUecKoe, Me/laHa,
HauboJsiblllee ¥ HavMeHblllee 3HaueHusl, pa3Max, JWUCIepCHsi, CTaH apTHOe
OTK/IOHEHHe YHC/IOBOTO Habopa; ymMeHHe W3BjeKaTh, MHTePIIPeTHPOBAaTh
MHGOpMalLIMIO, TIpe/iCTaB/IeHHYI0 B TabyuijaX, Ha JuarpaMMax, rpadukax,




OTpa)karolllyr0 CBOMCTBA peabHbIX MPOLECCOB U SIBJIEHUM; TMPe/CTaB/IsTh
vHGbOpMAIMI0 C TOMOIIBID Tab/MWI] W [AuWarpaMM; HUCC/IeI0BaTh
CTaTUCTUYECKUe [laHHble, B TOM YMCJe C TMpUMeHeHWeM TrpadryecKux
METO/IOB U 3/IeKTPOHHBIX CPe/ICTB; Tpaduuecku UCCIeloBaTh COBMeCTHBIE
HabJ/1r0leHus1 C TIOMOIIIBIO IMarpaMM pacCerBaHUs U TUHEMHOW perpeccuu

YMeHue ornepupoBaTb TMOHATHUSMU: CJIydyalHbId OIBIT U CIy4yaliHOe
coObITHe, BEPOSITHOCTh C/IyyallHOrO COOBITHS; YMEHHEe BbIUMC/ISTh
BEPOSITHOCTb C MUCII0/Ib30BaHWEM Trpaduueckux MeTOo/|0B; IPUMEHSTb
(opmyJIbl CNOXKEHUsI U YMHOXKeHHUsI BeposITHOCTel, (opMyny TOJTHOM
BepOSITHOCTH, Gopmyny bepHysin, komMOMHaTOpHBIE (DaKTBI U GOPMYIIbI;
OLleHMBaTh BEpOSITHOCTH peasibHbIX COOBITHI; yMeHHe OrepupoBaTh
MOHATUSIMU:  C/lyyaiiHasg Be/JWYMHA, pacrnpefiesieHMe BepOSTHOCTEH,
MaTeMaTHUeCcKoe O)KMJaHHWe, [UCIepCusi U CTaHJapTHOe OTK/IOHeHHWe
ClyyaiiHOM — Be/IMUMHBL, (QYHKUMK — pacrpefiefieHdss UM IJIOTHOCTH
PaBHOMEPHOTr0, [10Ka3aTeJIbHOT0 ¥ HOPMa/IbHOI'O pacIipe/ie/leHUii; yMeHue
WCMO/Ib30BaTh CBOMCTBA M3YUeHHBIX pacripejie/ieHHi /i/isl pellieHus 3a/ay;
3HAKOMCTBO C TIOHSTHSIMU: 3aKOH OOJIBIIMX YKCesl, METO/bl BBIOOPOUHBIX
WCC/IelIoOBaHUM; yMeHHe TPUBOJUTH TPUMepbl TpOsIB/IEHUsS 3aKOHa
OonbIIMX uKMCen B TPUPOJHBIX W OOIeCTBEHHBIX SIBJEHUSX; YMeHHe
OTepUpoBaTh TMOHATHSIMU: COYeTaHue, TepecTaHOBKA, UMC/IO COYeTaHWH,
YHWCI0  TepecTaHOBOK; OuHOM  HbIOTOHa;  yMeHUe  TIPUMEHSTh
KOMOMHATOpHbIe (DaKThl U PACCY>KIEHHUS /s pelleHus 3a/jau; OLIeHUBATh
BEPOSITHOCTH PeasibHbIX COOBITUM; COCTAB/STh BEPOSITHOCTHYIO MO/JEb U
VMHTEpIIPeTUPOBATh MOJYYeHHbIA pe3y/ibTaT

YMeHue onepupoBaTh TOHSATUSIMU: TOUYKa, MpsMas, IJIOCKOCTb,
MPOCTPAaHCTBO, OTPe30K, JIy4, BeJIMUMHA YIJIa, TVIOCKUW YIOJl, ABYIPaHHbIA
yroJi, TPEXTPaHHBIM YToJ/, CKpeluBaroluecs npsMble, MapanieabHOCTb U
TeprHeHIUKY/ISIPHOCTb TIPSIMBIX W TUIOCKOCTEM, YTol MeXAY TMPSMbBIMHU,
yrosli MeXAy TpsSIMOM U TIJIOCKOCTBIO, YIrOJq MeXAy TIJIOCKOCTSIMH,
paccTosiHie OT TOYKM [0 TIJIOCKOCTH, DPACCTOSIHUE MEXIY TpPSIMbIMHU,
paccTosiHie MeXy TIJIOCKOCTSIMU; yMeHHe MCIO0Jb30BaTh TPU peLleHur
3a/lau u3yueHHble (AKTbl U TeopeMbl TUIAHUMETPUM; YMeHHe OLleHUBaTb
pa3Mepbl OOBEKTOB OKDY)KAlOIIero MHpPA; CTPOUTh MaTeMaTHuecKue
MOJie/Id C TIOMOLIbI0 T'eOMeTPUYeCKUX TOHATHUM W BeJMUMH, pellaThb
CBsI3aHHbIE C HUMU TNTPAaKTUUeCKHe 3a/jauu
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YMeHHWe OmepupoBaTh TMOHATHSMH: TUIOUIAAL (UTYpBI, 00BEM GUTYpBHI,
MHOTOTPaHHMK, TPaBU/IbHBIM MHOTOIPaHHMK, CeueHHe MHOIOIpaHHHUKa,
KyD, mMapasienenuriesi, Tpu3Ma, NUpamMuja, Gurypa u TOBEPXHOCTb
BpallleHus], LWIMHADP, KOHYC, iap, cdepa, mowags chepsl, IUIOMAAb
TIOBEPXHOCTH TIMPAMU/IbI, TIPU3MbI, KOHYCa, LWIMHIpPA, 00BEM KyOa,
NPSIMOYT'O/IbHOTO  Mapasijiesienure/ia, MUpaMHU/bl, TPU3MbI, LIAIWHAPA,
KOHyCa, Il1apa, pa3BépTKa IOBEPXHOCTH, CeYeHHsT KOHyca WU LWIUHZPA,
rnapajiefibHble OCA WIM OCHOBAaHHIO, CeueHHe Ilapa, IJIOCKOCTb,
Kacaroujasicsi cdepbl, LWIMHAPA, KOHYyCa; YMEHUEe CTPOUTb CeueHHe
MHOTOTPaHHMKA, M300pakaTh MHOTOTPAHHUKH, (UIYPbl U TMOBEPXHOCTU
BpallleH!s, UX CeYeHHs], B TOM YMCJIe C MOMOLLbIO 3/IeKTPOHHBIX CPEJICTB;
yMeHHe TMpPUMEHSITh CBOWCTBA reOMeTpUUecKux (Uryp, CamOCTOSTeTbHO
(opMynrpoBaTth onpeziesieHusl U3yuaemMblX (PUryp, BbIBUraTh TMIOTE3bI O
CBOMCTBAaX M TIPHM3HAKaX TeOMETPHUUeCKHX (Uryp, 0OOCHOBBIBATH WM
OMpOoBepraTb HX; YMeHHe TMPOBOJAUTH Krnaccudukaiuiw @uryp mno




pa3/IMYHbIM TpPU3HAKaM, BBITIOJHATE HE00XOAWMbIe JOTIOJTHUTETbHbIe
TIOCTPOEHUSI

11

YMeHWe OrepupoBaTh TOHATHSMHU: JBWKEHHE B TIPOCTPAHCTBE,
rapasuie/ibHbI TIepeHOC, CUMMETPHsI Ha IIJIOCKOCTH M B TIPOCTPAHCTBE,
TOBOpOT, TMpeobOpa3oBaHre 1000, TMOAOOHBIE (UTYpBI; yMeHUe
pacrio3HaBaTh paBHble W TO00HBIE (UTYPhl, B TOM YHC/Ie B TPHPO/E,
UCKYCCTBE, apXUTEKTYPE; UCII0/Ib30BaTh FreOMeTPUUYECKHE OTHOIIEHUS TIPH
pellleHny 3ajjau; HaXOJUTh TeOMeTpUYeCKHe BeJMUYMHBbI (AJIMHA, YToJ,
TUIONIA b, 00BEM) TMPU PeIleHUH 3a/lau U3 IPYTUX y4eOHBIX TIPeIMETOB U
W3 peasibHOW J>XM3HHW; YMEHUEe BBIUHC/IATH TeOMETPUUECKHE BEeTAUYMHBI
(ouHA, yros, mMIOIIAAb, OOBEM, TMJIOI[A/b TMOBEPXHOCTH), HCIIOJB3Ys
M3ydeHHble (OPMY/IbI U METO[bl, B TOM YHCJIE: TIOMIa/lb TTOBEPXHOCTH
NMPaMU/Ibl, TIPU3MBI, KOHYCQ, LWIMHAPA, TUIoUiab chepel; 00bEM Kyba,
MIPSIMOYTOJIBHOTO ~ TIapa/UIe/IeNvIie/ia, TMPAMUZbBI, TIPU3MBbI,  I[WIMH/PA,
KOHYCa, 1l1apa; yMeHHe HaXOAUTh OTHOIIeHHEe 00bEMOB MOI0OHBIX GUTYD
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YMeHue omepupoBaTh MOHATUSIMU: TIPIMOYTOJibHasi CUCTeMa KOOp/VWHar,
BEKTOP, KOOPAMHATHI TOUYKW, KOOpPJWHaThl BEKTOpa, CyMMa BEKTOPOB,
rpou3Be/ieHre BeKTOpa Ha UMCJIO, pa3jiokeHue BeKTopa 1o 6asucy,
CKa/sipHOe TIpou3Be/ieHHe, BEKTOPHOe TIPOM3BefileHue, Yrojl MexXJy
BEKTOpaMU; yMeHHe MCI0J/Ib30BaTh BEKTOPHbIM WM KOOPAWHATHBIA METO[
[UIsl PellleHrsl TeOMeTPUUEeCKUX 3aZiau U 3a/jau APYruX yueOHBIX MMpeIMeTOB
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YMeHMe BbIOMpAaTh MOAXOAAIIMNA METO/ /ISl PELIeHUs 3a/jauu; TTIOHUMaHHe
3HAUMMOCTH MaTeMaTHMKU B HW3yueHWH TPUPOAHBIX U O0OIIeCTBEeHHBIX
NIPOLIeCCOB U sIBJIEHWM; yYMeHHe paclio3HaBaTb IIPOSIBJIeHHe 3aKOHOB
MaTeMaTHKH B MCKYCCTBe, yMeHHe NIPUBOJUTh [pUMepbl MaTeMaTHueCcKuX
OTKPBITUM POCCUKCKOM M MUPOBOW MaTeMaTUYeCKON HayKH




INEPEYEHD 3JIEMEHTOB COJEPXXAHWSA, ITIPOBEPAAEMBIX HA EI'D

110 MATEMATUKE
Kop IIpoBepsieMbIi 3/IeMEHT COfiepPXKaHUS
1 Uucna v BBIYMC/IeHUS
1.1 HarypasbsHble 1 njesible yncia. [Ipu3Haku e/ IMMOCTH Lie/bIX YKhcel
1.2 ParoHasnbHble  uncna. OOBIKHOBEHHBbIe W JeCSITUYHbIe [JpOOW, TIPOLIEHTHI,
OeCcKOHeuHbIe TIEPUOMUeCKHe Tpoou
13 ApudmeTtnueckuit KOpeHb HaTypa/bHOU cTerieHU. [leiicTBUs C apuMeTHUeCKUMU
KOPHSIMU HaTypa/IbHOM CTereHu
14 CrerieHb C 1ie/ibIM NoKa3artesieM. CTereHb C paljiOHalbHBIM Moka3areseM. CBoliCTBa
CTerneHu
15 CHHYC, KOCMHYC W TaHTeHC UHC/IOBOrO apryMmeHTa. APKCUHYC, apKKOCHHYC,
apKTaHreHC YKUC/IOBOTO aprymMeHTa
1.6 Jlorapugm umucina. lecaiTUuHbIe M HaTypasibHble J0raprudMbl
[HeiicTBuTeNnbHbIe uuMcia. ApudmeThueckde oOrepalid C AelCTBUTETbHBIMU
1.7 yrcsiamMy. [IpubmkéHHbIe BEIUMC/IEHWS], TIPaBUIa OKPYTJIeHUs], PUKUIKA U OLleHKa
pe3y/bTaTa BbIUMC/IeHUN
1.8 [Tpeobpa3oBaHue BbIpaKEHUH
1.9 KowmrnekcHele urciia
2 YpaBHeHUs U HepaBeHCTBa
2.1 [lesibie ¥ 1pOOHO-paIMOHA/IbHBIE YPABHEHUS
2.2 WNppauyoHanbHble ypaBHeHUs
2.3 TpuroHomeTpuyeckue ypaBHeHUs
2.4 [TokasaresnbHble U IorapupMUUecKre ypaBHEeHHUs
2.5 Llesibie 1 1pOOHO-paIOHA/IbHEIE HEPAaBEHCTBA
2.6 MppaijroHaibHble HepaBeHCTBa
2.7 [Toka3sarenbHble U lorapupMuUecKrie HepaBeHCTBa
2.8 TpuroHomeTpruyeckKue HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYTHOCTH ypaBHEHUM U HEPaBEHCTB
2.10 YpaBHeHVs, HepaBeHCTBA U CUCTEMBI C lTapamMmeTpaMu
211 Martpuiia CUCTeMbI JIMHENHBIX YpaBHEeHUU. OrpesieNIuTe/lb MaTpHULIbI
3 OyHKLMU U TpapyKu
31 ®DyHKIMS, Crocodbl 3aaHus (GyHKUuU. I'paduk dyHkiyu. B3auMHO 0o0paTHBIE
) dbyskiuu. YéTHble 1 HeuéTHble PyHKLUMU. [Teproguueckue QyHKLIKMN
OO6siacTh orpefiesieHUs] ¥ MHOXKECTBO 3HaueHud GyHKUuU. Hymu dyHKIuu.
39 [TpoMeXXyTKM  3HAKOIMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIWH.
) MakciMyMbl U MUHUMYMBI GyHKI[MU. HaubOonblllee W HavMeHblllee 3HaueHHe
(YHKI[MU Ha IPOMEXKYTKe
33 CrerneHHasi ()yHKLUsSI C HaTypaJbHbIM M IieJibIM T[0Ka3aTejeM. Eé cBoiicTBa U
) rpaduk. CBoiicTBa u rpadvK KOpHS N-0il CTerieH!
3.4 TpuroHomeTrpuyeckre GyHKLIMM, UX CBOMCTBA U rPaUKU
3.5 [TokazaTenbHasi U jiorapudmuyeckasi GyHKLMHM, UX CBOMCTBA U rPaUKu
3.6 Touku paspbiBa. AcumnToTbl rpadukoB  ¢yHkiud. CBoWlcTBa (YHKIUH,




HeIMpephbIBHBIX Hd OTPE3Ke

3.7 [TocnenoBaTebHOCTH, CIIOCOOBI 3a/laHUs TIOC/IeZI0BaTeTbHOCTEH
3.8 ApudmeTnueckas v reoMeTpuueckasi mporpeccuu. @opmysa Cl0)KHBIX NPOLIEHTOB
4 Hauasia MaTemaTHueckoro aHaausa
4.1 [TpousBogHasi hyHKLMK. [Ipor3BO/iHbIE 3/IeMeHTapHBIX (PYHKIMI
[TpuMeHeHHe TPOM3BOAHOM K HCC/IefoBaHUIO (GYHKLMA Ha MOHOTOHHOCTb U
4.2 3KCTpeMyMbl. HaxoykeHue Haubosibillero ¥ HauMeHbIlero 3HaueHWs: GyHKIMM Ha
OTpe3sKe
4.3 [TepBooOpa3sHasi. iHTerpan
5 MHoOKecCTBa M JIOTUKa
5.1 MHOXXeCTBO, onepaluu Haji MHO)KecTBaMU. [TuarpamMmsbl Ditsiepa — BeHHa
5.2 Jloruka
6 BepoAaTHOCTE ¥ cTaTUCTUKA
6.1 OrnucaTesnbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombuHaToprka
7 ['eomeTpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 IIpsiMbie ¥ MIJIOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ NOBepXHOCTH BpalLleHUs
7.5 KoopauHatsl 1 BeKTOPbI




YUYEBHO-METOJUYECKOE OBECIIEYUEHHNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI /I YYEHUKA

» MaTtemaTuka. ['eomeTpus; 11 kiacc. yrinyoseHHoe obydyeHre Mep3msak A.T.,
Homuposckuu [.A., TlonskoB B.M.; mox pepakiment I[logonsckoro B.E.
OO011jecTBO € OrpaHUYeHHOW OTBETCTBEHHOCTbIO M3maTenbCKuil — 1[eHTP
«BEHTAHA-T'PA®»; AK1LIMOHepHOe 00111eCTBO «M3narenscTBO
«IIpocserieHue»

METOANYECKHWE MATEPHUAJIbI VI YUUTEIA

N PPOBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPChI CETA
MNMHTEPHET
https://Mouypoku.pd/

https://www.yaklass.ru/

https://uchi.ru/

https://www.gosuslugi.ru/landing/edu-content



https://моиуроки.рф/
https://www.yaklass.ru/
https://uchi.ru/
https://www.gosuslugi.ru/landing/edu-content

