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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEr0 OOLIEro
oOpa3oBaHMsl, TaK KaKk 00eCIeYnBaEeT BOZMOKHOCTh U3yUEHUs AUCLUIINH €CTECTBEHHO-
HAay4YHOM HaNpaBJIE€HHOCTH M MPEAMETOB TrymMaHuUTapHoro nukina. [lockombky
JIOTUYECKOE MBIIUIEHUE, (POPMUPYEMOE NMPHU HU3YYEHHH OOYYarOIIMMMCS MOHSATHUHHBIX
OCHOB T'€OMETpUH, NPU J0KA3ATEIBCTBE TEOPEM M MOCTPOCHMM LIEMOYKH JIOTUYECKUX
YTBEpXKACHUA MpU PEIICHUH TIEeOMETPUYECKHX 3a/Jad, YMEHHE BBIIBUTaTh U
OMpOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO MCHOJIB3YIOTCS TMpPU PEHICHUH 3a]a4
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llenr ocBoeHust mporpammbl yueOHOro kypca «l'eomerpusi» Ha yriayOnéHHOM
YPOBHE — pa3BUTHE HHAMBHIYAJIbHBIX CIHOCOOHOCTEH OOyYaromuxcs IMpU H3y4YEeHUU
reOMETPUH, KaK COCTaBIISIOLIEH NMpeAMETHON obacTtu «MaTtemaTtuka 1 MHPOpMaTHKa»
yepe3 olecrieyeHue BO3MOXHOCTH MPUOOPETEHUS U HCIOJIb30BaHUA Ooyiee TTyOOKHX
r€OMETPUYECKUX 3HAHUN U JEUCTBHMA, cCieNU(UUHBIX T€OMETPUHU, U HEOOXOAUMBIX IS
YCIIEIHOTO  MpO(EeCcCHOHATIBHOTO 00pa30BaHus, CBSI3aHHOTO C HCIOJIb30BaHUEM
MAaTE€MAaTHKHU.

[IpuoputeTHbIMM  3aayaMU  Kypca TE€OMETpUHM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSIONIMMHI U YCUIUBAIOIIKUMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHue MPEACTaBICHUS O TeOMETPHHM KaK 4YacTH MHUPOBOW KyJIbTypbl U
(dbopMHpOBaHNUE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE MPENCTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BaXKHEHUIINX
MaTE€MaTUYECKUX MOJIENSAX, IMO3BOJSIOIIUX OINUCHIBaTh M HM3y4aTbh pPa3HbIC SIBICHUS
OKpPYXAaIOIllEro MHUpa, 3HAHWE MOHATUHMHOrO ammapara no pasgeny «CrepeomeTpus»
y4eOHOT0 Kypca reOMETPHH;

(opMupoBaHUE yMEHHs BJaJleTh OCHOBHBIMHU HOHSATHUAMU O MPOCTPAHCTBEHHBIX
burypax M uX OCHOBHBIMU CBOICTBamMH, 3HaHHME TeopeM, (OpMyJl U yMEHHE HX
MPUMEHATh, YMEHHSI JOKa3blBaTh TEOPEMbl M HAXOJIUTh HECTAaHAAPTHBIE CIIOCOObI
penieHus 3a1ay;

(opMupOBaHHE YMEHMSI pacliO3HABATh HA YEPTEKaxX, MOJEISIX U B PEAIbHOM MUPE
MHOTOIPAHHMKH U TEJIa BPALEHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

(opMupoBaHHE TOHUMAaHHUS BO3MOXKHOCTH aKCHOMATUYECKOTO MOCTPOEHUs
MaTeMaTUYeCKUX TeOopuil, (opMuUpOBaHHE NOHUMAHHUS POJU AKCUOMATUKH MpU
MPOBEJICHUU PACCYKICHUN;

(opMupoBaHHE YyMEHHUS BIAJETh METOJAaMHU JIOKA3aTeJIbCTB W aJTOPUTMOB
pelIeHs,, YMEHUSI UX MPUMEHATh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKIECHHS B XOJE
pEelIeHUs] CTepPEOMETPUYECKUX 3aJad W 3aJad C [PaKTUYECKUM COJIECpP>KaHUEM,
(dbopMHUpoBaHUE MTPEICTABIECHUS O HEOOXOJUMOCTH JO0KA3aTeIbCTB MPU OOOCHOBAHHUU
MaTeMaTUYECKUX YTBEPKICHUM M POJM aKCHUOMAaTUKU B MPOBEACHUM JIE€TyKTUBHBIX
paccyXIcHUN;



pa3BUTHE W  COBEPIICHCTBOBAHME  HWHTEJUIEKTYaJlbHBIX U TBOPYECKUX
CIOCOOHOCTEM O00ydYaroIMXCcs, I[M03HABATEIbHOM aKTHUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTU MBIILJICHUS, UHTEPECA K U3YYSHHUIO T€OMETPUH;

dopMupoBaHre (QYHKIHMOHATBHONH TI'PAaMOTHOCTH, PEJIIEBAHTHON T'€OMETPUU:
YMEHUS pPacro3HaBaTh MPOSIBICHUS TE€OMETPHUYECKUX IMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX CHUTYallUSIX M TPU HM3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOICIMPOBAHUS
peanbHBIX CHUTyallud, HCCIEJOBAaHUS IOCTPOCHHBIX MOJENEH, HWHTEpIpeTalun
MOJIyYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMU COJIepKaTEIbHBIMU JUHUAMH yueOHoro kypca «['eomerpusi» B 10-11
kjaccax ABisitoTcs: «lIpsiMble M IUIOCKOCTH B MPOCTPAHCTBE», «MHOTOTpaHHUKW,
«Tena BpameHus», «BekTopbl W KOOpPAMHATHI B MPOCTPAHCTBE», «JIBMXKEHUS B
MIPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSMMY», PEJIEBAHTHBIMU I'€OMETPUU Ha yriayOn€HHOM ypoBHEe oOyueHus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJAEp)KATEIbHbIM JIMHUSAM yuyeOHOro Kypca, a
(GbopMHpOBaHHE JIOTUUYECKUX YMEHHMH paclpeiesseTcs He TOJIbKO MO COAEpKATEIbHbIM
JUHUSIM, HO W 1o rojgaM oOydenusi. CojaepkaHue oOpa30BaHUs, COOTBETCTBYIOIIEE
NpEeAMETHBIM  pe3ysibTaraM  ocBoeHHMs  DenepasibHOM  paboueld  IPOrpaMMbl,
pacnpeeIEHHBIM 10 rojilaM O0y4YeHUs, CTPYKTYPHUPOBAHO TaKUM OOpa3oM, YTOOBI KO
BCEM OCHOBHBIM, NpPHUHLMIIKAIBHBIM  BOIpocaM oOydaromuecs OOpalaniuch
HEOJHOKPATHO. OTO TMO3BOJIIET OpPraHU30BaTh OBJAJEHUE TIE€OMETPUUYECKUMU
MOHSATUSMA U HaBbIKAMHU TIOCJIEJOBATENbHO W IMOCTYNATEIbHO, C COOMIOAECHUEM
NpPUHIUIA T[PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY
T€OMETPUYECKUX TPEACTABICHUN OOYYarOMIMXCS, pacuiupsis U yriayosnsas e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3H.

[lepexoa K U3yYEHUIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  yciaoBus  ana auddepeHuManuiu 0oOy4yeHHUs,  MOCTPOEHUS
VHAUBUAYAIbHBIX 00pa30BaTEIbHBIX MPOrpaMM, OOECIEUUTh YIIyOJIEHHOE H3ydeHHE
reOMEeTPUH KaK COCTaBIISIIONIeH yueOHoro npeamera «MareMaTikay;

HOJATOTOBUTH OOYYaIOUMXCAd K MPOJOHKEHUIO M3YyUEHUS! MAaTEeMaTHKU C y4ETOM
BbIOOpa Oynaymiedl mpodeccun, obecreurBas MPEEeMCTBEHHOCTh MEXAY OOUUM U
npodeCcCUOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHoro kypca «I['eometpus» Ha yriayOiIEHHOM YPOBHE OTBOJIUTCS
204 4aca: B 10 knacce — 102 yvaca (3 yaca B Hegento), B 11 knacce — 102 yaca (3 yaca B
HEJIETIIO).



COAEPXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHSI CTEPEOMETPUU. TOuKa, MpsMas, MIOCKOCTb, IPOCTPAHCTBO.
[ToHsiTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUH U
CJIEACTBUS U3 HUX.

B3anmHOoe pacnonokeHue mOpsMbIX B IPOCTPAHCTBE:  IEpeCceKaroluecs,
IapajulesIbHble M CKpEeIIMBAroOmuecs npsMble. [IpU3HAKM CKpEIMBAIOMNUXCA NPSIMBIX.
[TapannenbHOCTh NMPAMBIX M INIOCKOCTEW B MPOCTPAHCTBE: MAPAJIIEIBHBIE NPSAMBIE B
IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPAMBIX, NAPAILIEIBHOCTD MPSAMON U INIOCKOCTH.
[lapannensHoe M UEHTpaAJIbHOE MPOEKTUpOBaHME, H300paxeHue ¢uryp. OCHOBHbIE
CBOMCTBa MNapajUiebHOTO MNpoekTupoBaHus. M3o0pakeHue ¢uryp B mNapamieabHOM
IIPOEKIMHU. YTJbl C COHAIIPAaBICHHBIMM CTOPOHAMH, YTOJd MEXAY IpPSMBIMU B
npocTpancTBe. llapamnenbHOCTh IUIOCKOCTEW: MapaJuIeNIbHBIE IUIOCKOCTH, CBOKCTBA
napajuleNbHBIX IIockocTel. IIpocrelinme npocTpaHCTBEHHbIE (PUTYphl HA MIIOCKOCTH:
TETpadp, NapAJIIEICIUIIE, IOCTPOCHUE CCUCHUM.

IleprieHIUKYIAPHOCTh NPSAMOM U IUIOCKOCTHU: NEPHEHIUKYISPHBIE NPSMBIE B
IIPOCTPAHCTBE, NMPSAMBIE MaPAJLICIBHBIE U IEPICHINKYJISIPHBIE K IIJIOCKOCTH, MPU3HAK
MIEPIICHIUKYJIIPHOCTH MPSIMOM M IUIOCKOCTH, T€OpEMa O NPSIMOM IEPIEHINKYJIAPHOU
II0CKOCTH.  OpTOroHampHOE MNpoeKTHpoBaHWE. [lepneHauKyIslp ¥ HAaKJIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IPSAMOU JO INIOCKOCTH, IIPOCKLIHS
(burypsl Ha IJIOCKOCTb. [leprieHIMKYISIPHOCTD IJIOCKOCTEN: IIPU3HAK
MEPIEHAUKYIJISIPHOCTHU JIBYX INIOCKOCTEN. Teopema o TpEX NepHeHIUKYISIpax.

Yribl B IPOCTPAHCTBE: YOI MEXAY NPSAMOW U IUIOCKOCTBIO, ABYTPAHHBIM YIOJI,
JUHEWHBIA yroj IBYrpaHHOro yria. TpéXrpaHHblil U1 MHOrOrpaHHble yribl. CBONCTBA
IUIOCKUX YIJIOB MHOrorpaHHoro yriyia. CBoicTBa IUIOCKMX W JBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHOrorpaHHUKH

Buapl MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npusMa, mnpsMas U HakJIOHHas NpPU3Mbl, OOKOBas W IOJIHAS IMOBEPXHOCTb IMPHU3MBI.
[Tapayutenenunen, npsAMOYrOJbHBIA TapajUleienune] U ero cBorcrBa. Kparuanmmue
IyTH Ha MOBEPXHOCTH MHOTOrpaHHUKa. Teopema Dinepa. [IpocTpancTBeHHas Teopema
[Mudaropa. [Mupamuga: N-yrojapHas nupamMuja, NpaBUIbHAS U yCE€UEHHAs MUPaMUbL.
CpoiictBa p&bep W OOKOBBIX TpaHEW mMpaBWIbHOW mnHpamuibl. [IpaBuUnbHBIC
MHOTOTPAaHHHMKH: MpaBWIbHAsg MpU3Ma W I[PaBUWIbHAS NUpaMuAa, MOpaBUIIbHAsS
TpEeyroyibHasi MUpaMUJia U MPABWIbHBIA TETpadp, KyO. lpencrapienre o npaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTA3JIp, NJOJAEKadAp U UKOCAIP.

Bobluucnenue 3ieMeHTOB MHOTOIPAaHHUKOB: pEOpa, nuaroHanu, yriel. Ilnomans
OOKOBOI TOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM TIPHU3MBI, TUIONIAAh OCHOBAHUH,



TeopemMa 0 OOKOBOW MOBEPXHOCTH NpsiMOM Tipu3Mbl. [1nomaas 60koBOM MOBEPXHOCTH U
NOBEPXHOCTH NPABUIIbHOM MMUPAMHUJIBI, TEOPEMA O IUIONIAAN YCEUEHHON MUPAMUJIBI.

CummMmeTpuss B IPOCTPAHCTBE.  DIJIEMEHTHI ~ CUMMETPUHM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMeETpus B MPaBWIBHOM  MHOTOIPaHHUKE: CUMMETpHUS
napajuiesienunesa, CUMMETPUSl MPABUIBHBIX MPHU3M, CHUMMETPHUS MPABUIbHOU
NUPaMU/IBI.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOU BEKTOP, /IJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPhl KOJJIMHEAPHBIC, COHANpPAaBJICHHBIE W MPOTHUBOMOJIOXKHO HaIpaBJICHHbBIC
BEKTOpblL. PaBeHCTBO BEKTOPOB. [IeWCTBHS € BEKTOpaMU: CJIOKEHUE W BbIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uucio. CBoilCcTBa
CIOKEHUSI BeKTOpoB. (CBoHCTBa YMHOXKEHHMS BeKTOpa Ha 4ucio. Ilonstue
KOMIUTaHapHble BEKTOphl. [Ipu3Hak KoMIuiaHapHOCTH TpEX BeKTOpoB. I[IpaBuio
napaienenunena. Teopema O pasloKEHUUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpsMoyronpHas cuctemMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaThl
BekTOpa. CBsA3b MEXKIYy KOOpAMHATAMU BEKTOpPA U KOOPJAWHATAMHU TOYEK. YTOJI MEXKIY
BekTOpamu. CKaJIsipHOE IPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[Tonarus:  OUIMHAPHUYECKAas  MOBEPXHOCTb,  KOHMYECKAs  IMOBEPXHOCTD,
chepuyeckas MOBEPXHOCTb, 00pa3yrolire moBepxHocTeil. Tena BpallleHUs: MWIMHIP,
KOHYC, YCEUEHHBIN KOHYC, cepa, map. BzaumHoe pacnosioxenue chepbl U MIOCKOCTH,
KacaTeJgbHas IIOCKOCTh K cdepe. M3o0OpaxkeHuwe Ten BpalleHUsT Ha TUIOCKOCTH.
Pa3eépTtka nununapa u konyca. Cummerpus cepsl U mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MTPSAMOYTOIBHOTO
napaienenunena u cieactsuss u3 He€. OOBEM NpsIMOM W HAKIOHHOW TMPHU3MBI,
HUWJIMHIpa, TUpaMuIbl U KoHyca. OOBEM 11apa v apoBOro CErMEHTa.

KomOunaruu ten BpamieHuss 1 MHOTOTpaHHHUKOB. [Ipu3ma, BriucanHasi B UJIMH]IP,
omucaHHas okoyio nuiauHApa. [lepeceyenue cdepsl u mapa ¢ miaockocThio. Kacanue
mapa u cdepbl MWIOCKocThio. [loHATHE MHOTOrpaHHUKA, OMMCAHHOTO OKOJIO C(epsl,
cdepbl, BIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAILICHUS.

[Inomanas MOBEPXHOCTH WWIMHApPA, KOHYyca, IUIOMAAb cdepbl U €€ dacTeil.
[Tono6ue B nmpoctpancTBe. OTHOIIEHHE 00HEMOB, TUIOIIA/ICH TTOBEPXHOCTEN MOI00HBIX
¢uryp. IlpeoOpazoBanue mnomodusi, romorerus. PemieHue 3amad Ha TIIOCKOCTH C
HCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

ITocTpoeHne ceyeHUd MHOTOTPAaHHUKOB M TEJ BpAIllCHUS: CEUYEHUS UUIMHIpa
(mapajyuienbHO W TIEPIEHIUKYJISIPHO OCH), CEUCHUSI KOHyca (TapajuiesibHble OCHOBAHUIO
1 TIPOXOISIIME Yepe3 BEPIINHY), CEUCHHS I1apa, METO/IbI MOCTPOEHHUS CEUCHHI: METO
CJI€ZI0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METO IIEPEHOCA CEKYIIEHN MIIOCKOCTH.



BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B npocTtpaHcTBe. Omnepauuu HaJl BEKTOpamMu. BeKTOpHOE YMHOKEHHUE
BEKTOpOB. CBOMCTBAa BEKTOPHOIO YMHOXKEHUs. [IpsiMoyronpHas cucteMa KOOpIUHAT B
npoctpancTBe. KoopaunaTter BekTopa. Pasznmoxkenne BekTopa mo 6asucy. KoopauHaTtHO-
BEKTOPHBII METOJ IPH PELIEHUU T€OMETPUUECKUX 3aau.

JABUKEeHMS B IPOCTPAHCTBE

JBrxenus npoctpanctBa. OtoOpaxkeHus. JBuxeHus: u papeHCTBO ¢uryp. O6miue
CBOMCTBA JBWKECHMU. BHIbl JBWKEHMI: IAapajuIeNIbHBIA MEPEHOC, LEHTpaJIbHASA
CUMMETpPHS, 3€pKaJIbHAsi CUMMETpHS, IMOBOPOT BOKpyr mnpsmoiu. IIpeoOpa3oBanus
nono6wus. [psimas u cdepa Diinepa.



IINTAHUPYEMBIE PE3YJIIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUMU OOYYAIOMIErocss Kak aKTUBHOTO WU
OTBETCTBEHHOTO YJIEHa POCCHICKOTro O0O0IlecTBa, MPEACTAaBICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBICHHH, MPOIICAYP TPaKTaHCKOTO
oO1iecTBa (BBIOOPHI, OMIPOCHI U APYro€), YMEHUE B3aUMOJICHCTBOBATh C COIIMATbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH H Ha3HAUCHHUEM;

2) naTpUMOTHYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCUMCKON TpaXKAaHCKOW HWJIECHTUYHOCTHU, YBAXKEHUS K
MPOIUIOMY W HACTOSIIIEMY POCCHUHCKOW MaTEMaTHK{, [EHHOCTHOE OTHOIICHHE K
JOCTHKECHUSAM POCCUMCKMX MATEMAaTHKOB M POCCHMCKOM MATEMATHYECKOM IIKOJIBI,
MCIIOJIb30BAaHUE ATUX JOCTIXKEHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoaa, cHOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHUS, CBS3AHHOTO C MPAKTHUYECKUM
MIPUMEHEHUEM JIOCTUKEHUM HAyKH U JEATEIbHOCTHIO YYEHOTO, OCO3HAHMUE JIMYHOIO
BKJIaJIa B IOCTPOCHUE YCTOMUMBOTO Oy IyIIIETo;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJay, PEIIECHUN, PACCYKIECHUW, BOCIPUUMYUBOCTH K
MAaTeMaTUYECKUM acIleKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHYEeCKUE 3HAHUS B HMHTEpecax
3I0pOBOTO W 0€30MacHoro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIECHHUE K CBOEMY
3I0pOBbIO  (30pOBOE MHUTaHHWE, COATAHCUPOBAHHBIA PEXKHUM 3aHATUH M OTIbIXA,
peryisipHas punyeckas akTUBHOCTD), (PU3UUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIBHOMN €SI TEIbHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOIIO0HMS, UHTEPEC K Pa3TUYHBIM
chepam TmipodecCUOHAILHONW JCSATEILHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u eé
MPWIOKEHUSIMUA, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oyaymiel mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC J>KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTHh K
MaTeMaTUYeCKOMY OOpa3OBaHUIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUM BCEU >KU3HH,
FOTOBHOCTh K aKTUBHOMY YYacCTHUIO B PELICHUM MPAKTUUYECKUX 3aJlad MaTeMaTU4YeCKOU
HaIpaBJICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:



c(hOpPMHUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS COLIUAIBHO-
DKOHOMHMYECKHX IPOLECCOB HAa COCTOSSHUE NPUPOJHOM M COLMAIBHOM Cpenpl,
OCO3HaHWE TIJI00ATBHOTO XapakTepa OKOJOTHYECKUX MpoOJieM, OpUEHTalus Ha
MPUMEHEHNE MAaTEMaTUYECKUX 3HAHWM JJIs pelleHHs 3a7a4 B 00JacTH OKpYyKarolleu
Cpenbl, IUIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOXHBIX IIOCHEACTBUI IS
OKpY>KaroILEn CpeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOM NPAKTUKH, TOHUMAHUE MAaTEMAaTHUYECKOW HAYKH Kak
cdepbl YeIOBEYECKOM ACSITENTFHOCTH, STANOB €€ Pa3BUTHA M 3HAYUMOCTHU JIJISl Pa3BUTHUS
UMBWIN3ALUHA, OBJIAJICHUE S3BIKOM MAaTEMAaTUKU W MAaTEMAaTHYECKOM KYJIbTYpOul Kak
CPEACTBOM  IIO3HAHWA  MHUpPA, TOTOBHOCTh  OCYWIECTBISTh  IMPOEKTHYHD U
MCCJIEI0BATENbCKYIO IESITEIbBHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jjornyeckue 1efcTBUA:

BBISIBISITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA MaTEMaTHYECKUX
O0OBEKTOB, MOHATUH, OTHOIICHHA MEXIY MOHATUAMH, (POPMYJIMPOBATH ONpPEACICHUS
MOHSITUHM, YCTAHABIMBATh CYLIECTBEHHbIM MPU3HAK KIacCU(UKAIMU, OCHOBAHMS IS
00001IEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPIUTEIHHBIC
Y OTpULIATEIbHBIEC, €AUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITh MAaT€MATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEYHUS B
(dakTax, OaHHBIX, HAONIONECHMUSIX W YTBEPKICHUAX, NpeaIaratb KpUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AaKJIFOUEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSITEJIBHO JIOKA3aTeJIbCTBA MaTEeMaTUYECKUX YTBEPKICHUUN
(npsiMble ¥ OT TPOTHUBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, NMPUBOJUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBO/IbI;

BBIOMpATH CIOCO0 perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
penieHusi, BHIOMpaTh HauboJee MOAXOIAUIMN ¢ YYETOM CaMOCTOSITENIBHO BBIJIETIEHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

HCIIOJIB30BaTh BONPOCHI KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT IIO3HAHMS,
(bopMyIupOBaTh BOMPOCHI, (PUKCUPYIOIIKNE MPOTUBOpPEUYUE, MPOOIEMy, YCTaHABIMBATh
UCKOMOE€ W JlaHHO€, (OpPMHpPOBATH THUIIOTE3y, APTyMEHTUPOBATH CBOIO MO3UIIMIO,
MHEHUE;



IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN JKCIEPUMEHT, MCCIEIOBAHUE IIO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHMYecKoro oOOBbEeKTa, SBJIECHMs, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSTENIbHO (OpMyIMpOBaTh OOOOIIEHWST W BHIBOABI IO pPE3yJIbTaTaMm
MIPOBENEHHOIO HAOJIOEHHUSA, UCCIEAOBaHUs, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pE3yJIbTaTOB, BHIBOJOB U 00OOLICHMI;

IPOTrHO3UPOBAaTh BO3MOJKHOE pa3BUTME MPOLECCa, a TakKe BbBIIBUIATH
IIPEAIIOJIOKEHHUSI O €T0 PA3BUTUU B HOBBIX YCIOBUSAX.

Pabora ¢c nuHpopmanueii:

BBISBJIATH JeUUUTH WH(OpPMALMU, AAHHBIX, HEOOXOIAMMBIX [JIsi OTBETa Ha
BOIIPOC U IS PELICHUS 3a1a4H;

BbIOMpaTh MH(GOPMALMI0O U3 HMCTOYHHUKOB PA3JIIMYHBIX THUIIOB, AHAJIM3UPOBATH,
CUCTEMATU3HPOBATh W UHTEPHPETUPOBATH MH(POPMALMIO PA3IMYHBIX BUAOB U (Hopm
IIPEACTABIICHHUS;

CTPYKTYpUpPOBaTh HWHGOPMAIUIO, TNPEACTABIATh €€ B pazIu4HbIX (opmax,
WUTIOCTPUPOBATH IpapuuecKy;

OLICHMBATh HAJEKHOCTh MHPOPMAIMK 10 CaMOCTOSITENIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U
LEeIsIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U
MMACbMEHHBIX TEKCTAX, AABaTh MOSCHEHU IO X0y PEIICHUS 33/1a4l, KOMMEHTUPOBATH
ITOJTYyYEHHBIA PE3yJIbTaT;

B XO0J€ OOCYXJEHMsS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBI,
npo0JieMbl, peliaeMoil 3a1ayuu, BHICKA3bIBaTh HJIEH, HalleJIEHHbIE HAa MOUCK PELICHMUS,
CONIOCTABJIATh CBOM CYXIEHHUS C CYXICHHUAMU JAPYIMX YYaCTHMKOB JWaJora,
OoOHapyKUBaTh pa3IMuue U CXOACTBO IMO3ULIMMA, B KOPPEKTHOU PopMe HopMyaupoBaTh
pa3HoOrIacus, CBOM BO3PAXKEHNU,

IPEACTABIATh PE3yJbTAaThl PELICHUs 3a4ayd, OKCIEPUMEHTA, HCCIEAOBaHUS,
IPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4Y4€TOM 3ajay
MPE3EHTALUN U OCOOEHHOCTEHN ayIUTOPUH.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBIISITh IJIaH, QJITOPUTM pEIICHUs 3aJaud, BBHIOMpATh CIOCOO pEIIeHUs ¢
Y4ETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOU MH(OpMALIUU.

CaMOKOHTPOJIb, JMOUMOHAJIbHBIN HHTEJLJIEKT:



BJIaJIETh HABBIKAMH TIO3HABATEIILHON peQIIeKCHH KaK OCO3HAHHS COBEPIIACMbIX
JICHUCTBUIA W MBICIUTENBHBIX TPOIECCOB, WX pPe3yJbTaTOB, BIAJETh CIIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJS TIpollecca M pe3ysibTaTa PEIICHHs MaTeMaTHYeCKOu
3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPH PEIICHUH 3aadH,
BHOCHTHh KOPPEKTHBHI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB, IAHHBIX,
HalICHHBIX ONMMOOK, BEISIBJICHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yJibTaTa IEIH U YCIOBUAM, OOBACHATH NPUUYUHEI
JOCTHKCHHUSI WM HEIOCTIDKEHUS Pe3ylbTaTOB MACSITENbHOCTH, HAXOAWUTH OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

NOHUMAaTh W WCIOJh30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIWBUIYaTHHOU
paboThl TIpU pelIeHUuN Y4eOHBIX 3a]ad, MPUHUMATH IeIb COBMECTHON AEATEeIhHOCTH,
IUTAHUPOBATh OpPTaHU3aIllMI0 COBMECTHOM paboOThl, pachpenensTh BHABI paboT,
JOTOBapUBaThCs, OOCYXJaTh MpPOLECC M pe3yiapTaT padoThl, 00001aTh MHEHHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (QopMax paboTel (0OCYXKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE MTYPMBD» M HHBIC), BBITIOJHATH CBOI 4YacTh PabOTHI M KOOPIWHUPOBATH
CBOM JICUCTBUA C JAPYTUMH WIEHAMU KOMaHbI, OIICHMBATh KA4€CTBO CBOETO BKJIAJa B
001U TPOYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUSI.
HNPEAMETHBIE PE3YJIBTATDBI

K xonny 10 kiaacca oOyyaromuiicss Hay4uTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU MOHSITUSAMH CTEPEOMETPHH TPHU PEIICHUH

3a]1a4 ¥ IPOBEJICHUN MaTeMaTHIECKIX PACCYKICHUH;
e TMPUMEHATh AKCHOMBI CTEPEOMETPUH U CICACTBUS W3 HHUX TPH PEHICHUU
T€OMETPUYECKUX 3a]1aY;

e KJIaccUUIIUPOBATh B3aMMHOE pACIOJIOKEHHE TMPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHITHSIMHU, CBI3AHHBIMU C YTJIaMH B MPOCTPAHCTBE:
MEXAY MPSIMBIMHU B TIPOCTPAHCTBE, MEXKTY TIPSIMOM U IIIOCKOCTHIO;

e CBOOOJHO OMIEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,

e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUABl MHOTOIPAHHUKOB (MPHU3MA,

nupamMuaa, NpsIMOYToJIbHBIN Napalijiesnenunen, Kyo);

e KJaccH(PHUIIUPOBATH MHOTOTPaHHHKH, BBIOWpast OCHOBAaHUS TUTS
KJIacCU()UKaIIHH,
e cBOOOIHO OTICpUPOBATH MIOHSTHSIMH, CBSI3aHHBIMU c CEYECHUEM

MHOTOTPaHHHUKOB TUIOCKOCTBIO;
e BBINIOJHATH MapauIeIbHOE, IIEHTPAIbHOE W OPTOTOHAJILHOE IMPOCKTUPOBAHHE
¢uryp Ha TIOCKOCTh, BHITIONHATH U300pakeHHs GUTYP HA TUIOCKOCTH;



CTPOUTh CEYEHUS MHOTOTPAHHUKOB PA3JUYHBIMU METOAAMU, BBIITOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y;

BBIYUCIISATh TUIOMIAM TMMOBEPXHOCTE MHOTOIPAHHUKOB (MpH3Ma, MUpaMuia),
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO ONEPUPOBAThH MOHSATUSMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUU (DUTYPHI;
CBOOOJHO OMEPUPOBATH TMOHSATHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBIMNOJIHATH JICCTBHS HAJl BEKTOPAMU;

pemarh 3aJadyd  Ha JI0Ka3aTeJIbCTBO MATEMAaTUYECKUX OTHOUIEHUWA U
HaXO0XJICHUE TE€OMETPUUYECKUX BEIIMYMH, NMPUMEHSS HU3BECTHBIE METOMABI IpU
pELICHUM MaTEeMaTUYECKUMX 3aJad TMOBBIIIEHHOTO W BBICOKOIO YPOBHSA
CJI0KHOCTH;

IIPUMEHATh  NPOCTEHIIHWE  MPOTrpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPY PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh, MPeoOpa3oBbIBAaTh M  HHTEPHPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexkax
1 PUCYHKAX;

[IPUMEHATH MOJYYCHHBIE 3HAHUs HAa NPAKTUKE: CPAaBHUBATh U AHAIM3UPOBATH
pealIbHBIE CUTyalMH, NPUMEHATH W3YYEHHBIE IMOHATHUS B IIPOLECCE IMOMCKA
pelieHus MaTeMaTU4ecKu CHOpMyIMpOBaHHON MPOOJIEMBbI, MOACIUPOBATH
peaIbHBIE CUTYAlLlUHM Ha SI3bIKE TEOMETPUH, UCCIIEA0BATH MMOCTPOCHHBIE MOJAEIHN
C HCIOJB30BAaHUEM T€OMETPUUECKUX TOHATUM M TEOopeM, arrapara ajireopbl,
pelarh MPAKTUYECKUE 3aa4yd, CBA3aHHBIE C HAXOXKIECHUEM T'€OMETPUUYECKUX
BEJINYMH;

MMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTamax pa3BUTUSI TEOMETPUU Kak
COCTaBHOM yacTu (PyHIaMeHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xoniry 11 kiaacca oOyyaromuiicss HAyqUTCs:

CBOOOJTHO OTEPUPOBATH TMOHATUSIMH, CBS3aHHBIMH C IHJIAHIPUYECKOM,
KOHUYECKOH U ChepruecKOi MOBEPXHOCTIAMH, OOBSICHATH CIIOCOOBI MOTYUYEHUS;
OTICpUPOBATh TOHSATHUSMH, CBS3AaHHBIMH C TEJIaMH BpAICHUS: MHJIAHIPOM,
KOHYCOM, c(hepoit U mapom;

pacmo3HaBaTh Teja BpaieHus ([MWIMHIP, KOHYC, cepa u map) u oOBICHATH
CIIOCOOBI MOTYUYEHUS TEJ BPAIICHUS,

KJIaCCU(PUIIMPOBATH B3aUMHOE PACTIONIOKEHUE CPEPHI U MIOCKOCTH;

BBIYKCIIATH BEJIMYMHBI 3JICMCHTOB MHOTOTPAHHUKOB W TEJ BPAIICHUS, 00BEMBI
U TUTOIIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ1 BPAIICHUSI, TEOMETPHUECKHIX
TE€J ¢ MPUMEHEeHUeM (popmyIr;



CBOOOZHO OIEpPUpPOBaTh IOHATHSMH, CBS3aHHBIMU C KOMOHMHAIMSAMHU Tell
BpallleHUsT W MHOTOTPaHHMKOB: MHOIOIPAHHUK, BIIMCAaHHBIM B cdepy WU
OMUCaHHBIM OKOJIO cdephl, chepa, BINMCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalIEHUS;

BBIUUCTISATh COOTHOIICHHS] MEXIYy IUIOLIAAsIMH TOBEpPXHOCTEW U 00BEMamMu
IIOJTOOHBIX TEI;

n300paxkarb HM3ydaemble (UIYpbl, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKH
U3 PUCYHKOB MPOCTHIX OO0BEMHBIX GUTYD: BHI CBEPXY, COOKY, CHU3Y, CTPOHUTD
CEYEHMS TeJI BPALLICHUS;

U3BIIEKAaTh, MHTEPOPETUPOBATH M  MPeoOpa3oBbIBaTH HMH(OpPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaX, IPEACTABICHHYIO Ha YepTekax
U PUCYHKAX;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHSTH OIlEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JICKaPTOBOW CHCTEME KOOPJIHHAT;

peuiaTh reOMETPUYECKHE 3aa4¥ Ha BBIYMCIICHHE YIJIOB MEXIY NPSIMBIMH U
IUIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSHUN OT TOYKM JI0 IUIOCKOCTH, B LIE€JIOM, HA
MIPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METO/IA IIPU PEIICHUH;

CBOOOJHO  ONEpUPOBATh MOHATHUAMH, CBA3AHHBIMM C JIBIDKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUI;

BBIMOJHATh  M300paK€HUS MHOTOIPAaHHUKOB M T€JI  BpalleHHUs IpH
[apajuIeIbHOM IEPEHOCE, LIEHTPATbHON CUMMETPHUH, 3€PKAIBHOW CUMMETPHH,
IIpY IOBOPOTE BOKPYT MPAMOM, TpeoOpa3zoBaHus MOA00OUS;

CTPOUTh CEYEHHS] MHOTOIPAHHMKOB M Tl BpaUICHUS: CEUYECHHS LUIUHAPA
(mapamenbHO W TNEPHIEHAUKYJISIPHO OCH), CEYEHHMs KOHyca (IMapalijielibHble
OCHOBAHUIO U MPOXO/SIIME Yepe3 BEPILNHY), CEUECHHUS 11apa;

WCIIOJB30BaTh METOABI TMOCTPOEHUS CEYEHWW: METOJ  CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEN TIIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPKICHHUS;

OPUMEHATh T€OMETpUUECKHe (PaKThl JJIsl PELICHUs] CTEPEOMETPUUECKHUX 3ajad,
IPEANONAaraloliuX HECKOJIBKO IIaroB PEUIEHUs, €CIU YCJIOBHS NMPUMEHEHUS
3a/1aHbl B IBHOM U HESIBHOM (hopMme;

pemarph 3aJadyd  Ha JI0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOUIEHUHA U
HAaXO0KJEHUE T€OMETPUUECKUX BEJIMYNH;

MPUMEHATh POTrPpaMMHBIE CPEICTBA W  AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

OPUMEHSTH MOJTYYEHHbIE 3HAHMS HA MPAKTHKE: CPAaBHUBATh, aHAJIU3UPOBAThH U
OLICHUBATh pEaJbHbIE CUTYAllMH, TPUMEHSITh U3yYEHHBIE MOHSATHUS, TEOPEMBI,
CBOMCTBa B MpOIECCE MOMCKA PEIICHUs MaTeMaTH4YeCKH CPOPMYITUPOBAHHOM



HpO6HCMI>I, MOJACIUPOBATbL PCAJIBHBIC CHTyallMM Ha A3BIKC TI'C€COMCTPHH,
HCCIICA0BAaTL IIOCTPOCHHBIC MOJACIN C MCIIOJb30BAHUCM TI'COMECTPHYCCKHUX
MOHSITUH U TCOPCM, allrapara aﬂre6p1>1, peliaTtb IIPAKTHYCCKHUC 3aldaydu,
CBA3aHHBIC C HAXOXKICHUCM I'COMCTPUICCKUX BCIIMYNH,
HMCTb IIPCACTABIICHUS 00 OCHOBHBIX JTarax pasBUTHA TCOMCTPUH KakK
COCTaBHOM 4acTH Q)YHI[aMGHTa Pa3BUTHA TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
. HpOTPAMMbI Beero Kontpoabnbie Ilpakruueckue (UH(ppoBbIe)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3auMHoe pacnosyioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX B TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHI/IIEYJIFIpHOCTL MPSIMBIX U o5
TUTIOCKOCTEH B MPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Konrpoabubie Ipakruueckue (undposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
1 AHanuTH4eckasi reOMeTpHs 15 1
5 [ToBTOpEeHuE, 0000IIEHNE U 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Temna BpameHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 5
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE IJIOCKOCTH, TTApAJUICTBHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[lonsATHA cTepeoMETpHUM: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300paKEHUs HA PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATHs: MepeceKaromuecs MIOCKOCTH,
MePECeKAIOIINECs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKoCTh;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300pa>keHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CrocoOsl 3a1anus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300paxkeHue nmepeceueHus moaydeHHBIX
IIJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CCUCHHIA Pa3HBIMH [IBETAMH

11

N300pakeHue ceueHuil nmupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300paxkeHue nmepeceueHus MoaydeHHBIX
IIJIOCKOCTEN. PackpamnmBaHue MOCTPOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMU

12

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux peopa.
N3o0paxkeHune nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0pakeHune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CEeYeHUI Pa3sHbIMH IBETAMU

14

15

Merton cnesoB st MOCTPOSHUS CeUEHU

Meton cieoB U1l IOCTPOEHUS CEUEHU M.
CaolicTBa niepece4eHnii NpsIMbIX U




IJIOCKOCTEN

16

17

18

19

Merton cnenoB 1uisi TOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

[TocTpoenue ceueHuii B mupamMu/ie, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
IMOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIbHBIX oTpe3kax. [lonodue
TPEYroJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
TJITAHUMETPUH U CTEPEOMETPUH

23

KonrtponbHas padora "AKCHOMBI




crepeomerpun. Ceuenus"

24

25

B3anmnoe pacnosnoxeHue npsMbIX B
npoctpancTBe. CKpeUMBaIOLUIUECS MPSMBIE.
[Ipu3Haky CKpenUBaOMUXCA MIPSAMBIX.
[TapajutenpHbIe IPSMBIE B IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NIPSIMOM NapalieIbHON
JAHHOM NPSAMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HAa JaHHOU
npsaMoi. Jlemma o nepecedeHun
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTBIO

26

27

28

29

[TapamnenpHOCTB Tpex NpsMbIX. Teopema o
TpEX MmapajuleNbHbIX IpsIMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

[TapannensHoe npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJIEJIbHOTO IPOCKTUPOBAHMUSL.
N300pakenue pasHbIx Guryp B
MapaJuIeIbHON MPOEKINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
PSIMBIMU

33)13‘11/1 Ha J0Ka3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM IIPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapamuIeTbHOCTD MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapAJUIEIILHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U
IIJIOCKOCTH




31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YepTEkKE U
MapajyIeIbHOIO IPYyrou npsmoil. Pacuér
OTHOLUEHUH

33

[MapannensHas MpOEKIHs, IPUMEHEHUE IS
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoncTa
napajuiefienune1a u IpusMbl

34

35

36

37

38

[TapannensHbie muockoctu. Ilpusnaku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIEN
yepes TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienabHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSMBIX NIEPECEUECHUS IIPU
[IEPECCYCHHUH ABYX NapalIeIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa napanienbHbIX MIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y NTapalIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHHUH TIPSIMOI C
JBYMsI MTapaJlJIeIbHBIMU JIOCKOCTSIMU

IToBropenue: Teopema ITucgaropa Ha
IJI0OCKOCTH




IToBTOpEHME: TPUTOHOMETPUS

39 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejienunena

41 Beruucnienue JUinH oTpe3KoB B KyOe 1
IIPSIMOYTOJIBHOM TapajuleyIeIuIe e
[lepneHUKyYISIPHOCTD MPSMOM U IUIOCKOCTH.

42 [Ipu3Hak NepneHuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH
[IepneHuKyISPHOCT NPSAMOM U IUIOCKOCTH.

43 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
Teopema o cyniecTBOBaHUH U

44 €MHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

45 [1110CKOCTH ¥ MEPIIEHIUKYIAPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [ImockocT U nepreHINKYIApHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

47 [Iepnennukynsp n HaknoHHasd. [loctpoeHne
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

48 ITepnenpukynsp u HakinoHHad. [Toctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpaTHast)

50 Teopema o Tpéx nepneHAUKYIsApax (Mpsmas

u oOpartHasi)




51

Yron Mexay CKpeUMBAOIIUMUCS PIMbIMU

[Touck neprneHaAUKYyISIPHBIX MPSMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpTOroHaJIbHOE MMPOCKTUPOBAHHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUWJILHOM MUPAMHUJIBI C IOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuii kyba, Ipu3Msl,

55 [IPaBWJIbHOM NMUPaMUAbI C TIOMOILBIO
OPTOTOHAJIBLHOM MPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTy. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CHUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IMIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl ONYCTUTH NEPIEHANKYISPHI:

60 CUMMETpPHUS, CABUI TOUKHU IO NapaljIeIbHON
psAMON

61 CnaBur 1o HenapauieIbHON MpsIMOH,
N3MEHEHUE PACCTOSHUN
KonrtponbHas padora "B3anmuoe

62 PacroJI0KEHUE NPSMBIX U IUIOCKOCTEN B
IpocTpaHcTBe"

63 IloBTOpEHME: Yyron Mexay NpsIMbIMU Ha




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMUCS IPAMBIMU B
IIPOCTPAHCTBE

65

66

FGOMeTpI/I‘IeCKI/IC MCTOJbI BBIYUCIICHUS yIjIa
MCXKAY NPSAMBIMA B MHOT'OI'PAHHUKAX

JIByrpanHbIiil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yrja

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO IEPIEHAUKYIISIPHBIX ITIOCKOCTEN

68

69

70

IIpu3Hak nepneHIuKyJIIpHOCTH IIOCKOCTEM;
Teopema O IPSMOM NIEPECEUEHHUs IBYX
IIJIOCKOCTEN MEPIIEHINUKYJIIIPHBIX TPETHEN
IIJIOCKOCTH

[IpsiMoyronbHbII Napauienenunesn; Kyo;
HU3MEPEHMS, CBOUCTBA MPIMOYTOJIBHOTO
napajuleJIenune1a

TeopeMa 0 JUuaroHaJjii npsiMmoyroJibHOro
napajijieacnuiiea U CJICACTBUC U3 Hee

71

CrepeomeTpuuecKke U MPUKIaIHbIC 33]1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

72

73

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAHJAPTHBIX
MHOTOTPaHHUKAX

Hapa napajiCJIbHBIX ILIOCKOCTEH Ha




CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIIHUBAIOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYalUAX

Paccrosaue oT TOUKH J0 IIIIOCKOCTH,

“ paccTosiHue OT NPSAMOM 10 IIIOCKOCTH
Brruuciienue pacCTosTHUN MEXITY

75 CKPEIIMBAOIINAMUCS IPSIMBIMU C IIOMOILBIO
MEPIEHANKYISIPHOMN NIJIOCKOCTH
Tpéxrpannslii yroj, HEpaBEHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yIila

77 DneMeHTHl chepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 KonTponbHas padora "Yrisl u paccrosHus"

79 CucremaTtuzanus 3HaHUN "MHOrorpaHHUK U
€ro 2JIeMEHTHI"

80 [Inpamupa. Buael nupamun. [IpaBunpHas
nupamua

81 [Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

82 [IpssMo#t napaienenunen, NpsMoyrolbHbINA
napasiesnenunes, Kyo

83 Brinykiible MHOTOrpaHHUKH. Teopema
Ditnepa
Brinyxkiible MHOrOrpanHuku. Teopema

84 Oiinepa. [lpaBunpHbIe U OMyNIpaBUIbHBIE

MHOTI'OrpaHHUKH




85 KonrponsHas pabora "MHoOrorpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA MJIOCKOCTHU U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3znocTh BekTOpOB 1
89 [TpaBusno mapamienenurnena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
01 Pasnoxenue BekTopa 1o 6a31/1c3u/ TPEX 1
BEKTOPOB, HE JISKAIUX B OJHOH IJIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruunciienue yria Mexmay BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06o00611eHre U crucTeMaTu3alus 3HaHU! 1
99 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
100 HToroBasi KOHTpOJIbHASA paboTa 1
101 Hrorosas koHTposbHAs paboTa 1
102 O00011IeHIE U CUCTEMATH3AaIU 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KonuyecTBo yacos 1 DJIeKTPOHHbIE
ara
Nen/m  Tema ypoka Kourpoabsnbie IIpakTuyeckue undposbie
Bcero U3Y4YEeHUsS
padoThbI padoThbI o0pa3oBaTte/ibHbIE
pecypcsbl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
2 [ToBTOpenue Temsl "CkansgspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1
MEXly BEKTOpaMu B IIPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
IPOXOJAIIel yepes JBe TOUKu"
5 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue 1
8 JInneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
10 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXy NPSMBIMH B MHOTOI'paHHUKAX
1 AHaJIUTHYECKHUE METO/BI pacuéTa yria 1
MEXy INIOCKOCTSIMUA B MHOTOTpaHHHUKaX
12 dopMyna pacCTOsTHUSA OT TOYKH JI0 1

IIJIOCKOCTH B KOOpAWHATaXxX




Haxonenue paccTosHUM OT TOYKHU 710

13
MIJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJIBHOW MUPAMU/IE

15 KoHnTtpoinbHas padota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 IUIOCKOCTH, MePeCceueHUs MPSMbIX U
IJIOCKOCTEMN

19 [TapamienbHbIe TPSIMBIE U IJTIOCKOCTH:
napajuiebHbIe CeYeHUs

20 [TapamienbHbie IPSIMBIE U TJTIOCKOCTH:
pacu€T OTHOLIEHHI

21 [TapannenbHble NpAMbIE U TIIIOCKOCTH: YTJIbI
MEXIY CKPEIMBAIOIINMUCS MPSIMBIMHU
[TepnienauKysIpHBIC TIPSIMBIE U TUIOCKOCTH:

99 CTaHJapTHBIC TTAPhI EPIEHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUHU
MHOTOIPAaHHUKOB

93 [TepnenauKyIsIpHBIE TPSIMBIE U TNTIOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIsIpax

24 [lepnienquKysipHBIE IPSMBIE U TIIOCKOCTHU:
BBIYMCIICHHS IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEeHUE: IO MHOTOYTOJIbHUKOB,

dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS




nmonoous

26

27

28

[ToBTOpEHME: TUIONTAAX MHOTOYT'OJILHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
o 00us

[ToBTOpEHME: TUIONIAAX MHOTOYT'OJILHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEeHUS
monoous

[Imomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIAU TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS IO 100MsI

30

31

KonTtponsnast padora "[loBTOpenue:
MHOTOIPAaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBHOTO
napaJsenenuneaa

32

3amaun 00 yABOCHUH Ky0a, O KBaJApaType
Ky0a; 0 TpUCEKLIUHU yIiia

33

34

35

CrepeomeTpuyeckne 3a/1a4u, CBS3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BbEMaA npsAMOYT'OJIbHOT'O
napauicjicnuicaa

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHuecKre 3aJaul, CBSI3aHHBIE C
BBIUHCJIEHHEM 00bEMOB IPSIMOMN TPU3MBI




[Ipuxnagnelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM

37 NPSMON MPU3MBbI
Brraucnenue 065EMOB Tell C TOMOIIBIO

38 onpeaenéuHoro uarerpaita. O0bpém
HAKJIOHHOM IPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO

39 onpenenéHHoro uaterpaiga. Oopém
TTUPAMHU/TBI

40 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®dopmyna o0béMa nupamuabl. OTHOIICHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHUueCcKUe 3aa4l, CBI3aHHBIE C
00bEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUuecKUe 3aa41, CBI3aHHBIE C
00BEMamMH UpaMUIbI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsI3aHHbBIE C 00BLEMOM HAaKJIOHHOM
TIPU3MBI

45 [Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUJIbI

46 [Tpumenenue 00bEMOB. Borurcnenue
paccTosHUS 0 TUIOCKOCTH

47 Kontponbnas pabora "O06bEM
MHOTOrpaHHHUKa"
Hunuaapudeckasi IOBEPXHOCTD,

48 00pa3yroIIHe IUITHHIPUICCKON

MTOBEPXHOCTH




unuaap. [Ipsamoi KpyroBoi HUIMHAD.

49 [Tnomaap MOBEPXHOCTH IMIIMHAPA

50 Konunueckast moBepxHOCTh, 00pa3yromime
KOHHYECKO oBepxHocTH. Konyc

51 CedeHue KOHYyCa TIOCKOCTHIO,
napajuieNIbHOW TUIOCKOCTH OCHOBaHUS

59 Yceuénnslii konyc. M300paxkeHne KOHYCOB
U YCCUEHHBIX KOHYCOB

53 [Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTH KOHYCa

54 [Tnomaap 60KOBOW MOBEPXHOCTH U MOJIHOU
MOBEPXHOCTH KOHYCa
CrepeomeTpryuecKue 3a1a4u Ha

55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOCHUEM CCUCHHI IIMIIMH/IPA, KOHYCa
CrepeomeTpruecKkue 3a1a4u Ha

56 JIOKa3aTeJILCTBO U BEIYMCIIEHUE,
MOCTPOEHUEM CEUCHUM HWJIMHIPA, KOHYCA

57 [TpuknaaHble 3aauu, CBA3aHHBIE C
IITMHIPOM

58 [TpuknaaHble 3a7a4u, CBA3aHHBIE C
[UIHHIPOM

59 Cdepa u map
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctso. Bug u
n300pakeHue mapa

61 [lepeceuenue chepsl 1 m1apa ¢ MIOCKOCTHIO.

Kacanue mapa u cdepsl miaockoctso. Bug u




n300paKeHue mapa

VYpasuenue chepsl. [Lnomans chepsl u e€

62 .
yacrei

63 Cummetpus chepsl U mapa
CrepeomeTpuuecKue 3aauu Ha

64 JI0Ka3aTeIbCTBO U BBIUMCIICHUE, CBA3aHHBIC
co cepoii 1 mapom, MTOCTPOCHUEM UX
CEUEHUH MIOCKOCTHIO
CrepeomeTpuyuecKue 3a1a4u Ha

65 JI0Ka3aTeIbCTBO M BBEIUMCIICHUE, CB3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM UX
CEYEHUH TUIOCKOCTHIO

66 [Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoit
U IapoM
[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIC
noao0us

68 Paznuanbie koMOWHAIMY TET BpaIIeHUs U
MHOTOTPaHHHKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BpaieHus"

70 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

71 KonTponbhas pabota "Tena u moBepXxHOCTH
BpanieHus"

79 O6wém nununaapa. Teopema 06 00bEME
IPSMOTO MJIAHAPA

73 Brruucnenue 065EMOB Tell € TOMOIIBIO




onpeaenéuHoro uarerpaita. O0bpEM KoHyca

74

75

[Tnomaau 6OKOBOM M MOJTHON MTOBEPXHOCTH
KOHyca

CTCpGOMeTpI/I‘IeCKI/IC 3aa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB OUJIIMHAPA, KOHYCa

76

[Ipuknanueie 3axaun mo Teme "OO0bEMBI U
JI0IA U TTOBEpPXHOCTEH Te"

7

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomank chepsl.
CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHbIE C
BBIYHCIICHHEM 00BEMOB 111apa, IIapOBOTO
CErMEHTa U IIapOBOI0 CEKTOpa

78

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
tonabio ceprl. COOTHOMICHUS MEXKITY
TUTONIAISIMA TTOBEPXHOCTEH M 00bEMaMuU
MOJOOHBIX TEN

79

[TonoOHbIe Tena B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mo100uu.
CrepeomeTpuyiecKue 3a1a4uu, CBI3aHHBIC C
BBIUHCIIEHHEM 00BEMOB TEI U IUIOMIAIEN
IIOBEPXHOCTEN

80

81

Konrponbnas pabdora "[lnomaau
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Tel"
JBmxeHus npoctpancTBa. OTOOpakeHusl.

JIBr>keHus U paBeHCTBO ¢uryp. Oomme
CBOMCTBA JBUYKECHUU

82

Buas! nBrkeHni: mapamuieabHbIA IEPEHOC,




LEHTpaJIbHasi CHMMETPHS, 3€pKaJIbHAS
CUMMETpPUS, TOBOPOT BOKPYT MPSAMOit

83

84

[Ipeo6pazoBanus mogoous. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3a1a4n Ha IPUMEHEHHE
JIBYDKECHUS

85

KonTponpHas padora "BekTops! B
npocTpaHcTse"

86

Ob6o6maromee nmoBropenue 11 moHsTHi 1
MeTo10B Kypca reomerpuu 10-11 knaccos,
cucremarusauus 3HaHui: "l[lapamiensHocTh
MPSIMBIX U TJIOCKOCTEH B pocTpaHcTBe"

87

88

89

90

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cUCTeMaTu3alus 3HaHuii: "BekTopsl B
npoctpaHcTae”

Ob6o6muaroree noropeHue 11 noHsATUi 1
MeTO0B Kypca reomerpun 10-11 kmnaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npoctpaHcTae”

Ob6o6muaroree noropeHue 11 noHsATUi 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTtu3anus 3HaHuil: "O0bem
MHOTOrpaHHHUKa"

Ob6o6maromee noropenue 11 noHsATHi 1
MeTo10B Kypca reomeTrpun 10-11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTpaHHHKaA"




91

Ob6o6maromee noropenue 11 noHsATH 1
MeTOJ10B Kypca reometrpun 10—11 knaccos,
cucrteMarusanus 3Hagui: "Tnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

92

Ob6o6maromee nosropenue 11 noHsATH U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucrteMarusanus 3Hagui: "Tnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

93
94

Wrorosas koHTpoJsibHAsA paboTa

HtoroBast KOHTpoNIbHAs paboTa

95

[ToBTOpEeHUe, 0600IICHNE U CHCTEMATH3AIUS
3HAHUH

96

97

98

Hcropust pa3BUTHSA CTEPEOMETPUN KaK
HAyKU U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTepeoOMeTpuu Kak

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

100

101

Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHUU KaK




HayKH U €€ pOJIb B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHs CTEpEOMETPUU KaK
102 HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX

HHKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJTACC
Kox .
IIpoBepsiemble MpeIMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOM
MpOBePsIeMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o0mero 00pa3oBaHus
pe3yJabTara
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUYKA, PsAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IIPU pEIICHHH
' reOMETPUYECKUX 33134
73 OnepupoBaTh MOHATUSMH: MAPAIIICTBHOCTh M MEPIEHAUKYISIPHOCTh MPSMBIX H
' IUIOCKOCTEH
72 KnaccudunumpoBaTh B3auMMHOE pacloONOKEHHE TMPSAMBIX U IJIOCKOCTEH B
' IIPOCTPAHCTBE
OmnepupoBaTh NOHSATHUSAMH: JABYTPAaHHBIA Yrojl, TPaHH JABYTPAHHOTO Yria, pedpo
7.5 JBYTPaHHOTO yrjla, JMHEHHBIA yrojx JBYIPaHHOTO YIyla, TpajycHas Mepa
JIBYTPaHHOTO yTiia
76 OnepupoBaTb MOHATHSMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKJIbIH
' MHOTOTPaHHHK, JIEMEHTH MHOTOI'PaHHUKA, IPAaBUIIbHBIIT MHOTOIPaHHUK
77 Pacno3naBate OCHOBHBIE BHJBl MHOTOTPAHHUKOB (TMpamMuja, MpPU3Ma,
' IPSIMOYTOJIBHBIN Mapajienenumnes, Kyo)
KnaccugunupoBarb MHOrOrpaHHMKH, BBIOMpAas OCHOBAHUS Ul KilacCU(UKALUH
7.8 (BBIMYKJIBIE M HEBBINYKJIbIE MHOTOIPAaHHMKH, NPaBUIIbHBIE MHOTOIPaHHMKH,
NpSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJIeIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMITEI TIOCTPOCHUS CEUSHUIT MHOTOTPAHHUKOB, HCIIONIB3YSI METOJT
' CJIEe/I0B
CrpouTh CeuyeHHss MHOTOTPAaHHHUKOB METOJIOM CJIEJIOB, BBIINOJHSATH (BBHIHOCHBIE)
7.11 IUIOCKHE YEPTEeKU M3 PUCYHKOB NMPOCTHIX 00BbEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHH3Y
Pemate 3asaun Ha HaxOXKJIEHHE T'€OMETPUUYECKUX BEJIWYMH MO o0Opas3laM WU
QITOPUTMaM, TPUMEHSSI HM3BECTHbIE AHAJIMTUYECKHE METOAbl MpPHU pelIeHUH
7.12 CTaHJAPTHBIX MaTeMaTHUECKUX 33/1a4 Ha BBIYUCIIEHHE PACCTOSHUN MEXIY JIBYMs
TOYKaMH, OT TOYKM JO HPSAMOH, OT TOYKHAO IUIOCKOCTH, MEXIy
CKPEIIMBAOIIIUMUCS MTPSMBIMH
Pemate 3a7aun Ha HaxXoKJI€HHE T'€OMETPHUUYECKUX BEIWYMH HO 00paslam WM
QITOPUTMAaM, TPUMEHsSI HM3BECTHbIE AHAJIMTUYECKUE METOABl MpPHU pelIeHUH
7.13 CTaHJApTHBIX ~MaTeMaTW4YeCKMX 3ajjad Ha BBIYMCICHHE YIJIOB  MEXIY

CKPELIUBAIOIIUMUCS MNPAMBIMU, MEXKAY TMpPAMOM M INIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB




Boruncnsate 00BEMBI M IUIOMAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,

7.14 ndpamMuza) C TpUMEHEHHEeM (QOpMyJI, BBIUHCIATH COOTHOIICHUS MEXIY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMaMU MOI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATUSMH: CUMMETPHSI B TIPOCTPAHCTBE, LIEHTP, OCh U MIJIOCKOCTb
' CUMMETpPHUH, IIEHTP, OCh U IJIOCKOCTh CUMMETPHU (UTYPHI
U3Bnekatb, mnpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH  HMHOOPMALUIO O
7.16 IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (pUrypax, IpeICTaBICHHYIO Ha YyepTexkax U
pHUCYHKaX
[IpumensTh reomeTpuyecKkue (QaxkThl JJIs PEHICHHs] CTEPEOMETPUUYECKUX 3aad,
7.17 MPEIOJIaralolIuX HECKOJIbKO IIaroB pelIeHUsl, €ClIU YCIOBHUS NpPUMEHEHUs
3aJlaHbl B IBHOU opMme
718 [IpuMeHATs,  mpocTEHIIME  IPOrpaMMHBIE  CPEICTBA M DIEKTPOHHO-
' KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUYECKHX 3a]1a4
719 [IpuBoaMTH MpUMEPHl MaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE U JKU3HH,
' pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHUHU B HCKYCCTBE
[IpuMmeHsTh TOJy4YCHHBIC 3HAHHUS HA TMPAKTUKE: aHAIW3UPOBATh peajbHbIC
CUTyalldd W MPHUMEHATh H3Y4YCHHbIE TOHATHUS B MpOIEcCe IMOHCKA pPElIeHUS
MaTeMaTu4ecku CcGHOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIMPOBATh peajbHbIC
7.20 CUTyallud Ha f3bIKE TE€OMETPUH, MCCIEA0BAaTh IOCTPOEHHBIE MOJIENH C
UCTIOIb30BAaHUEM TEOMETPUYECKHX IOHATHH W TEOpeM, ammapara aireOphl,
pemaTh MPaKTHYECKUE 3a/laud, CBS3aHHBIE C HAXOXKICHHEM T€OMETPHYECKHX
BEJINYHH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJAbTATHI 0CBOEHHS OCHOBHOM
NpPOBePSIEMOr0 .
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3soBanus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTb MOHATHUAMH: IMJIUHIpPUYECKAas TOBEPXHOCTb, O0Opas3yrolue
6.1 IWINHAPUYECKOM  TOBEPXHOCTH,  IWJIMHAP, KOHHUYECKas  IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHS TNl BPALLICHUS
6.4 KnaccudumupoBars B3auMHOE pactofioKeHHE CPEPhl U MITOCKOCTH
OnepupoBaTh MOHATUAMHU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA
6.5 CerMeHTa, IIapOBOW CJIOH, OCHOBAaHME IAPOBOTO CJIOs, BBICOTA IIAPOBOTO CIIOS,
11apOBOM CEKTOP
6.6 Boruucnare 00bEMBI U IIJIOLIAIM TTOBEPXHOCTEH TeN BpaIleHUs, TEOMETPUIECKUX
' TeJI C MPUMEHEHUEM (hopMy
6.7 OnepupoBaTh TMOHSATHSIMU: MHOTOTPAHHUK, BITUCAHHBIA B C(epy M OMUCAHHBINA

okoJto chepsl, cepa, BMCaHHAST B MHOTOTPAHHHUK WM TEJIO BPAIICHUS




BBIYHCIATE COOTHOIIGHUST MEXAY IUIOMAASIMH TOBEPXHOCTEH U 00bEMaMu

6.8
IMOOOOHBIX TEI
6.9 N3obpaxxkats u3ydaemble (UTYpHI OT pPYKH W € TPUMEHEHHEM IPOCTBIX
' 4epPTEKHBIX HHCTPYMEHTOB
6.10 BBIMONMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXHU M3 PUCYHKOB IPOCTHIX OOBEMHBIX
' ¢uryp: Buza cBepxy, COOKy, CHU3Y; CTPOUTH CCUCHHS TeJl BPAILlCHUS
W3BnekaTh, WHTEpHIpETUpOBaTh W  NpeoOpa3oBbBaTh  MHPOPMALHMIO O
6.11 IPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYpax, NPEACTABICHHYIO Ha YepTexkax U
pHCYHKax
[IpumensTe reomerpuueckue (HakThl A PEIICHHs] CTEPEOMETPUYECKUX 3ajad,
6.12 NPENONIarafoIluX HECKOJIbKO IIAaroB pEHICHUs, €CIH YCJIOBHUS IPUMEHEHHS
3aJaHbl B IBHOU (opme
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BEIMONHATE AEWCTBUS CIIOKEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKCHHS
' BEKTOPa Ha YMCIIO, OOBACHATH, KAKUMU CBOMICTBAMH OHHU 00JIaJaf0T
6.15 [TpumMeHsTH MpaBUIIO MApaUICIICUIIEeIA TIPU CIIOKEHUH BEKTOPOB
OmnepupoBaTh TOHATUSIMH: JIEKApPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
6.16 MOZYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, YTOJI MEXIY
' BEKTOpPaMH,  CKaIIpHOE  IPOW3BEJACHHE  BEKTOPOB,  KOJUIMHEApHBIE U
KOMILJITAHAPHBIE BEKTOPHI
Haxoaute cymMMy BEKTOPOB M IPOM3BEICHHE BEKTOpa Ha YHCIIO, YroJl MEXIY
6.17 BEKTOPaMH, CKaIIPHOE IPOU3BEICHHE, pACKJIAAbIBATh BEKTOP IO JIBYM
HEKOJUTMHEapHBIM BEKTOpaM
6.18 3amaBarh IIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CHCTEME KOOPAWHAT
6.19 Pemate mpocreiimme reoMeTpuuyecKue 3alaud Ha TPUMEHEHHE BEKTOPHO-
' KOOP/IMHATHOTO METOJ1a
Pemrare 3aaun Ha 10Ka3aTeNbCTBO MAaTEMATHUYECKUX OTHOIIEHUH M HAXOXJEHUE
6.20 reOMETPUYECKUX BEIMYUH M0 00pa3laM WM arOpUTMaM, MPUMEHss U3BECTHbIE
METO/IbI IIPH PEIIEHUH CTaHIAPTHBIX MaTEMAaTUYECKUX 3a/1a4
6.21 [IpuMeHAT,  mpocTEHIIME  OPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TPH PEIIEHUH CTEPEOMETPUIECKHX 33124
6.22 [TpuBOANTE MpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U KU3HHU,
' pacrio3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHUHU B HCKYCCTBE
[IpumeHsTH MOMyYEeHHBIE 3HAHUS Ha TMPaAKTHKE: AaHAJIM3UPOBATh peajbHbIE
CUTyallud W TPUMEHSTh H3YyYEHHBIC IOHSATHS B MpOLECCE MOUCKA pPELIeHUs
MaTeMaTHYeCKu C(HOpMyTUpOBAaHHOM MpOOJIEMBbl, MOJAEIHPOBATH pealbHbIE
6.23 CUTyallud Ha s3bIKE TE€OMETPHUH, HCCIEAOBAaTh IOCTPOEHHBIE MOJIENU C

HCIIOJIb30BaHUEM T'€OMETPUYECKHX TIIOHSATUH W TeopeM, armapara aiureOpsl,
pemaTth IpaKkTUYECKHE 3a7add, CBS3aHHBIE C HAXO0XXJIECHHEM TIe€OMETPUYECKHUX
BEJINYUH




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

7

I'eomerpus

7.1

1.2

7.3

OCHOBHBIE TTOHATHUS CTEPCOMETPHHU. Tqua, nmpsAMasd, ImI0OCKOCTh, IMIPOCTPAHCTBO. ITonsatue 00
AKCUOMATUYCCKOM IMOCTPOCHUUN CTCPCOMCTPUN: AKCHUOMBI CTCPCOMETPHUH U CIICACTBUA U3 HUX

B3aumHOe pacronoxeHue MpsMBIX B NPOCTPAHCTBE: INEPECEKAIOUINECS, NMapajlIC/IbHBIE U
CKpeluuBamoIuecss npsamsle. I[lapamienbHOCTh NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
[apajuIe]IbHbIE MPSMBIE B IIPOCTPAHCTBE, NAPaLIEIbHOCTh TPEX MPAMBIX, IApauIeIbHOCTh
IPSIMOHM M IUIOCKOCTH. YTJIBIC COHAIpPaBICHHBIMA CTOPOHAMHM, YroJl MEXAY NPSMBIMH B
npoctpaHcTBe. llapamienbHOCT  IUIOCKOCTE: TMapajulesibHbIE IUJIOCKOCTH, CBOMCTBA
napajieNIbHBIX TUIoCKocTed. [Ipocreifmme mpocTpaHCTBEHHBIE (UTYpbl Ha IUIOCKOCTH:
TeTpa’ap, Ky0, napajuiesenunesa, NoCTpOeHNEe CeUeHN

[lepneHquKyISIpHOCTD NPSAMOM U IUIOCKOCTH: MEPIIEHAUKYJISPHBIE MPSMbIE B IPOCTPAHCTBE,
MpsIMbIE MapajlieJIbHbIE U NEPIEHAUKYIISAPHBIE K MIJIOCKOCTH, IPU3HAK MEPHIEHAUKYISIPHOCTH
IpsIMOM M IUIOCKOCTH, TeOpemMa O IMpsMOM IEepIEHIUKYISPHOW IUIOCKOCTH. YTJbl B
MPOCTPAHCTBE: YroJI MEXKIY MNPsIMOM M IUIOCKOCTBIO, JBYIPAHHBIN YIrOJI, JUHEWHBIA YTOJ
JBYTPaHHOrO yria. [leprneHauKynsp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKM 1O IUIOCKOCTH,
paccrosiHue OT MNpsAMOM A0  IUJIOCKOCTH, HpoeKuus (QUrypel Ha  IUJIOCKOCTD.
[lepneHuKyISIPHOCTh IJIOCKOCTEH: NPHU3HAK IEPHEHIUKYISIPHOCTH JBYX IUIOCKOCTEH.
Teopema 0 TpEX NMeprneHaAuKyIIpax

7.4

7.5

7.6

7.7

[IoHsiTHE MHOTOIpaHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'PAHHUKA, BBIITYKJIBIE U HEBBIITYKJIBIC
MHOTOTPaHHUKH, pPa3BEpTKa MHororpaHHuka. IIpumsma: n-yronpHas npusMa, TpaHH U
OCHOBaHHUSl MpPHU3MBI, NpsiMasi W HAKJIOHHAs MPU3MbI, OOKOBasg M TMOJHas TOBEPXHOCTh
npusMmsl. [lapamienenunesn, npsAMOYroJbHBIN MapajllelenuIe] U ero ceomucrea. [Iupamuna:
N-yroibHas MUpaMuja, TPaHd U OCHOBAHHME NMUPAMU/AbI, OOKOBas M IOJIHAS MOBEPXHOCTH
NUpaMHbl, TPaBUIbHAs W YCEUYEHHAas NHpaMuAa. OJIEMEHTbl NPU3Mbl M IUPAMHIBL.
[IpaBubHBIE MHOTOTPAHHUKMU: IIOHSATHE IIPABUIBHOIO MHOIOTPAaHHUKA, IIPABUIIbHAS IIpU3Ma
U NpaBWIbHAas NMHUPAMHUJIA, NIPABUJIbHAsA TPEYroJjbHAas NUpaMUAAa W NPABWIBHBIA TETpa’ap,
ky0. IIpeacraBienue o MpaBUIbHBIX MHOTOTPAaHHUKAX: OKTA3Jp, JOJEKA3P U UKOCAdAPyTUe
CeueHust MpU3MbI ¥ THPaAMUJIbI

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMCTPHUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEMEHTBI CUMMCTPUU B ITUpaAMUJAX, TTapaJluICJICIUIICAAaX, ITIPABUJIBHBIX MHOT'OT'PAHHUKAX

Bbruuciienue 351eMEHTOB MHOTOTPAHHUKOB: pEéOpa, nuaroHanu, yrisl. [lmomans OoxoBoit
MIOBEPXHOCTU U IOJHOW MOBEPXHOCTU MPSIMOW IMPHU3MBI, IIOLIab OCHOBAHUMH, TEOpEMa O
OOKOBOH MOBEPXHOCTH MpsMON Mpu3Mbl. [lnomans G0KOBON MOBEPXHOCTH U MOBEPXHOCTH
MPaBUIBHON MUpaMU[BI, TEOpEMa O IUIOMAAN yced€HHOM nupamuisl. [lonstie 06 00BEME.
O0BEM nupaMuibl, IPU3MBI

HO,Z[O6HLI€ TCJIa B MPOCTPAHCTBC. CooTHOIICHUS MCKAY IiomaaiaMu HOBerHOCTCﬁ,
o0BbEMaMHu HO,Z[O6HLIX TCI




11 KJTACC

Kona

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

6

['eomeTpus

6.1

Hununapuyeckass MOBEPXHOCTb, 00pa3ylollMe LUIMHAPUYECKOH IIOBEPXHOCTH, OCh
IWIMHAPUYECKOW ToBepXHOCTH. Llunmmuap: ocHoBaHUS ©  OOKOBas MOBEPXHOCTb,
00pa3yroIas u ock, IO OOKOBOM M MOJTHON OBEPXHOCTH

6.2

Konnueckass moBepxHOCTh, 00pa3yrolniye KOHHYECKOH IOBEPXHOCTH, OCb W BEpUIMHA
KOHHUYECKOH noBepxHocTH. KoHyc: ocHOBaHMe M BeplinHa, 00pas3yromas 1 oCh, IUIONA1b
OOKOBOI M TOJHOM MOBEPXHOCTH. Y CEYEHHBIM KOHYC: 00pa3ylolire U BHICOTA, OCHOBAHUS
1 OOKOBast MOBEPXHOCTh

6.3

6.4

Coepa u 1wap: UEHTpP, paaumyc, AMAMETp, IUIOMIAAb MOBEpXHOCTH cdepbl. B3aumuoe
pacronioskeHue cepbl U INIOCKOCTH, KacaTellbHas MII0CKOCTh K cdepe, monans chepsl

I/I306pa>KeHHe TCJ BpallCHUA Ha ITIJIOCKOCTH. Pa3BépTKa OUJIMHAPA U KOHYCa

6.5

6.6

6.7

KoMOunamuu Ten BpallleHus M MHOTOIPAaHHMKOB. MHOrOrpaHHMK, ONMCAHHBINA OKOJIO
cdepsl, chepa, BMcaHHAsE B MHOTOTPAaHHUK, WM TEJIO BPAILICHHS

[Tonstue 00 oO0bEme. OcHoOBHbIE cBOWcTBa 00BEMOB Ten. Teopema 00 o00bEME
IPsIMOYTOJIBHOTO Tapaijienenurnena U cieactsus u3 He€. OO0bEM HMIMHIpa, KOHYCA.
O06bEéM mapa u miomaas cheps

[Tonobubie Tenma B mpocTpaHcTBe. COOTHOIIGHHS MEXIY IUIOMAISIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

6.8

6.9

6.10

Ceuenuss mwiMHApa (MapaielbHO W NEPIEHAUKYISPHO OCH), CEUYEHUs KOHyca
(mapasuienbHOE OCHOBAHMIO U IIPOXOAIIEE Yepe3 BEPIINHY), CEUYEHHUs 11apa

BekTop Ha muiockocTy U B mpocTpaHcTBe. CIIOXKEHNE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. PaznoxeHnue BeKkTopa 1o Tp€M HEKOMIUIaHApHBIM BekTopaM. IIpaBuiio
napasienenunena. Pemenue 3amad, CBS3aHHBIX C NMPUMEHEHHEM NpaBWI JEHCTBUU C
BEKTOpamMu

[TpsimoyronbHass cucTeMa KOOpPAMHAT B IpocTpaHcTBe. KoopaumHatel — BEKTOpa.
[Tpocreimue 3a1aun B KOOpAMHATAX. YTOJI MEKAY BekTopamu. CKalsipHOE IPOU3BEIEHUE
BEKTOPOB. DBplunciieHne yrioB Mexay HOpsAMBIMA M IUlocKocTsAMH. KoopaunaTHO-
BEKTOPHBIN METOJI ITPU PEIICHUN F€OMETPUUYECKHX 3a/1a4




IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenue meronamMm J0Ka3aTeNbCTB, aIrOPUTMaMU DPELIECHUS 3a]ad; YMEHUE
(bopMyIIMpoBaTh U ONEPUPOBATH MOHATUSMU: ONpeAeNICHUE, aKCHOMa, Teopema,
CIIEJICTBHE, CBOIICTBO, MIPU3HAK, JI0Ka3aTeNbCTBO, pPaBHOCUJIbHBIE
GOopMyNIUPOBKH; MPUMEHATh MX; YyMeHHEe (GOpMylIHUpoBaTh oOOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPXKIECHUE, IPUBOAUTH IPUMEPHl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJI MaTeMaTH4eCKOW WHIYKIIMH, MPOBOJUTH JOKa3aTEJIbHbBIE
paccyXJeHUs IpU pELIeHUH 3a7ad, OLIEHMBAaTh JIOTMUYECKYIO IPaBUIIbHOCTh
paccyXIeHUIi; YMEHHUE ONEepPUPOBATh MOHSATHUSIMHU: MHOXECTBO, MOIMHOMXKECTBO,
omepanuy  HaJ  MHOXXECTBaMHU;  YMEHHME  MCIIOJNb30BaTb  TEOPETUKO-
MHO>KECTBEHHBIH armapar Jijisl OIMCaHUs PeabHBIX MPOIECCOB U SBICHUI U MPU
pelieHnH 3amad, B TOM 4YHCIE M3 JPYTHX YYEOHBIX MPEIMETOB; YMEHHE
ONepUpOBaTh MOHATHSAMH: Tpad, CBA3HBIA rpad, nepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OMMCHIBATH Tpadbl Pa3sITUYHBIMU CIIOCOOAMH;

HCIIOJIB30BaTh l"pa(l)LI IIpU pCUICHUU 3aaa4

YMeHue onepupoBaTh NOHATUAMU: HATYPAJIBHOE YUCIIO, LIEJI0€ YUCIIO0, CTEIIEHD C
LETBIM IT0KA3aTeIeM, KOPEHb HAaTYpPAJIIbHON CTENEHU, CTENEHb C PAllMOHAIBHBIM
MoKaszaTejieM, CTeNeHb C JeMCTBUTENBHBIM I[OKa3aTeneM, Jorapupm ducia,
CHUHYC, KOCHMHYC ¥ TAaHIE€HC IIPOU3BOJBHOIO YHCIA, OCTAaTOK II0 MOIYIIIO,
palMOHAIBHOE YHUCIIO, HMPPALMOHAIBHOE YHUCIO, MHOXKECTBA HATYPaJIbHBIX,
LENbIX, PAUUOHAIBHBIX, JECHCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BATh
NPU3HAKKU JIEIMMOCTH, HaMMEHBIIWN OOIMH JenuTeNns W HauMeHbllee oOriee
KpaTHOe, anropuT™M EBKINMAA NpH pelIeHHuH 3a1ad; 3HAKOMCTBO C pa3IMYHBIMHU
MMO3ULIMOHHBIMU CUCTEMAMHU CUYUCJICHUSA; YMEHHUE BBIIOJIHATh BBIYUCICHUE
3HaYeHUN U MpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHAMU M Jorapupmami,
npeoOpa3oBaHusl JIPOOHO-PAIIMOHAIBHBIX BBIPAKEHUH; YMEHHE ONEepUpOBAThH
MTOHATUSAMM: MIOCJIEI0BATEIbHOCTb, apudmernyeckas IIPOTPECCH,
reoMeTpHuYecKasi Mporpeccusi, OECKOHEYHO YyObIBalomas TreoMeTpudecKas
IIPOrpeCcCHsl; YMEHHUE 3a1aBaTh IOCIEI0BATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO

PEKYpPpeHTHBIX (OpPMyJN; yMEHHE OIEepPUPOBATh MOHATHUSAMM: KOMIUIEKCHOE




YHCII0, CONPSKEHHBIE KOMIJIEKCHBIE YKCIIA, MOAYJb U apIyMEHT KOMILIEKCHOTO
4yucna, dopmMa  3amuMcuM  KOMIUIGKCHBIX  4Hcen  (reoMeTpuyecKas,
TPUTOHOMETPUUECKAs u anreOpandeckas); YMETh IIPOU3BOJIUTH
apudmeTrnyeckue ACUCTBUS C KOMIUIEKCHBIMH UYMCIIAMU; MPUBOAUTH MPUMEPHI
HCII0JIb30BAHUS KOMILJIEKCHBIX YMCEJI; OIEPUPOBATh MOHATUSAMU: MaTpuLa 2x2 u

3%3, onpeaenuTeslb MaTPUILIbI, FEOMETPUUECKUI CMBICI ONPEAeTUTENs

YMeHHne  omnepupoBaTh  MOHATHUSIMH:  PallMOHAJbHBIC, HPPAlMOHAJIBHEIC,
MoKa3aTelIbHble,  CTEHEHHBIC,  JIOTapu(MUUYECKHe,  TPUTOHOMETPUYECKHE
YpaBHEHHsS] ¥ HEPABEHCTBA, UX CHUCTEMbI; YMEHHUE OIEPUPOBATH TOHSATHSIMH:
TOX/IECTBO, TOXJECTBEHHOE TpeoOpa3oBaHKe, YypaBHEHUE, HEPABEHCTBO,
crcTeMa YpaBHEHHWI W HEPaBEHCTB, PAaBHOCWJIBHOCTh YPaBHEHHIA, HEPABECHCTB U
CHCTEM; YMEHHE pellaTh ypaBHEHHWs, HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO
pa3iM4YHBIX NPUEMOB; pellaTh ypPaBHEHHUs, HEPABEHCTBA M CHCTEMBI C
napaMeTpoM; MPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJISI PEIICHHS
MaTeMaTHYECKUX 3a7a4 M 3a7ad U3 pa3InyHbIX 00JacTedl HAyKW U peallbHOU

KHU3HU

YMeHue  omepupoBarh  MOHATHUSMHU:  (QyHKOWsA, 4ETHOCTH  (QyHKIUH,
MEePUOANYHOCTD (PYHKIIUU, OTPAHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTb (DYHKIIWH,
KCcTpeMyM (YHKIMM, HAuOOJbIIEe W HAWMEHbIICC 3HAYCHHS (QYHKIMH Ha
MIPOMEXYTKE, HelpepbIiBHAs (YHKIIHS, aCUMITOTHI Trpaduka GyHKIUH, TIepBas U
BTOpasi TPOU3BOAHAS (PYHKIUH, TEOMETPUUYECKUM U (PUINYECKUA CMBICIT
MIPOU3BOIHOM, TEpBOOOpa3Has, OMpEeACNEHHBIM WHTETpal, yMEHHE HaXOIUTh
aCUMIITOTHI Tpaduka (QyHKIHH; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBbI,
MPOM3BE/ICHUS, YaCTHOTO W KOMIO3MIUK (YHKIMH, HAXOAUTHb YypaBHEHUE
KacaTelbHOW K Tpaduky (yHKIMK; yMEHHE HaXOJWTh IPOU3BOIHBIC
JNIEMEHTapHbIX  (QYHKIUH; yYMEHHE HUCHONB30BaTh  MPOHM3BOAHYIO  JUIS
uccieoBaHusl (DYHKIMN, HAXOAUTh HAWMOOJBIINE W HAWMMEHBIINE 3HAYCHUS
GbyHKIM; CcTpouTh TpadUKH MHOTOWIEHOB C HCIIOJIB30BAHMEM armapara
MaTeMaTUYeCKOr0 aHaliu3a; MPUMEHSATh MPOU3BOJHYIO IS HAXOXKICHHS
HaWJTy4lIero peuieHus B MPUKIIAJHBIX, B TOM YHUCJIE€ COLIMATIbHO-3KOHOMUYECKUX
1 (pusnyeckux 3amadvax; HAXOJUTh IUIOMIAAA U OOBEMBI (PUTYP C TOMOIIBIO
WHTETpaJla; NPHUBOJUTH MPUMEPbl MAaTEMAaTUYECKOrO0 MOJEIUPOBAHUS C

OMOUIbI0 AU(depeHIInaTbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk ¢(yHKIMH, OOpaTHas (QYHKIMA,
KoMro3uuss  GyHKOUHM, JuHEHHas QyHKuMs, KBajapaTuuHas (QyHKUuS,

panMoHanbHast GYHKIMS, CcTeNeHHas (QYHKIMS, TPUTOHOMETpUUECKUe (pYHKIUH,




o0OpaTHbIE TPUTOHOMETPHUYECKUE (DYHKIIMHU, TIOKA3aTeNIbHAs U JiorapudMuieckas
GyHKIMHM, yMEHHE CTPOUTHh TpaduKd WU3YYCHHBIX (DYHKIUH, BBIOJHATH
npeoOpa3oBanus rpaukoB (QYHKIHA, HUCIOIB30BATh TPAUKH ISl H3YUCHHS
MPOIECCOB M 33aBHCUMOCTEH, TpPHU PEUICHUW 3aJa4 W3 JPYTUX YYeOHBIX
MPEeIMETOB U 33Jad U3 peallbHOW JKM3HU; BBIpaXaTh (popMynaMu 3aBUCUMOCTH
MEXIy BEIMYMHAMHU; WCIIOIB30BaTh CBOWCTBA W Tpapuku (QYHKIUA UIs
peleHusl ypaBHEHUI, HEPaBEHCTB M 33/a4 C IapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOHN TUIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHWH, HEPABEHCTB M UX

CUCTEM

YMeHue pemarb TEKCTOBBIE 33JJa4M Pa3HBIX THUIIOB (B TOM YHCIIE HA MPOLEHTHI,
J0JIM M 4YacTH, Ha JBH)KEHUE, pabOTy, CTOMMOCTb TOBApOB M YCIYI, HAJOIH,
3aJaud U3 00JacTH yNpaBJICHUS JIMYHBIMH M CEMEHHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKCHUS, YPABHECHMs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO
3aJa4u, UCCIEN0BaTh IOJIyYEHHOE PELICHHE M OLEHMBATH IPABJIONOAO0OHOCTH
pe3yiabTaTOB;, YMEHHE MOJEIUPOBATh pEaJbHbIE CUTyallUM Ha  A3BbIKE
MAaTE€MAaTHUKH; COCTABIISATh BBIPAKEHUs, YPAaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHUIO 3aJayd, MCCIIEJ0BAaTh ITOCTPOEHHBIE MOJEIHU C HCIIOIb30BAHUEM

ammapara anreOpbl, ”HTEpIPETHPOBATh MOTYYCHHBIA PE3yIbTaT

YMeHne omnepupoBaTh IMOHATHAMHU: CpenHee apupMeTHdeckoe, MeauaHa,
HauOoJiplllee M HauMMEHbIEe 3HAYEHUs, pa3Max, JUCIEpPCHsl, CTaHAapTHOE
OTKJIOHEHHE 4YHUCIIOBOTO Halopa; yMEHHE U3BJIEKATh, WHTEPIPETUPOBATH
uHpOpMalMIO, MPEICTABICHHYI0 B TaOiuIax, Ha Juarpammax, rpadukax,
OTPaXAOIlyI0 CBOMCTBA pEANbHBIX IPOLECCOB U SIBICHUN; MPENCTaBIATH
MHGOpPMAIIMIO C TOMOLIbIO TaOJIMIl M JAWarpamMm; HCCieloBaTh CTaTUCTUYECKUE
JaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM IpadUuecKux METOJ0B U 3JIEKTPOHHBIX
CpeAcTB; TrpaduyecKd HCClIeA0BaTh COBMECTHBIE HAOMIOACHUS C TOMOILIbIO

JYarpaMM pacCEeMBAHMS U JIMHEWHON perpeccun

YMeHue onepupoBaTh MOHATHUSAMH: CIyYallHBIH ONBIT U CIy4ailHOE COOBITHE,
BEPOATHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOATHOCTb C
UCIOJIb30BAHUEM TpapUUEeCKHX METOOB; MPUMEHATh (OPMYINbI CIOXKEHUS H
YMHOXKEHUSI BEpOsITHOCTEH, (opMylny TONHONW BEpOSTHOCTH, (opmyry
bepuynnu, kxomOuHaTopHBIE (GakThl U (HOPMYIBI; OIEHUBATH BEPOSTHOCTH
peaIbHBIX COOBITHII; YMEHHE ONepUpOBaTh MOHATHSAMU: CilydaiiHas BEITUYMHA,
pacIpenesieHue BEpPOSATHOCTEH, MaTEMaTU4YECKOE OXHUAAHUE, IUCIEPCHS U
CTaH/IapTHOE OTKJIOHEHHUE CIy4YalHOW BeNWYHHBI, (QYHKUIUU paclpelesieHus U

IUIOTHOCTU PAaBHOMEPHOTO, ITOKA3aTCIBHOI'O W HOPMAJIbHOI'O paCHpeHCHCHHﬁ;




YMEHHUE HCIIONb30BaTh CBOMCTBA HM3YUEHHBIX paclpelesieHud Ul peLIeHUs
3a/1a4; 3HAKOMCTBO C MOHSATUSAMU: 3aKOH OOJIBIIMX YUCEI, METO/IbI BHIOOPOYHBIX
WCCIICIOBAaHMI; yMEHHE NPUBOAUTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
yycel B MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUAX; YMEHUE OIEPUPOBAThH
MOHATUSIMU: COYETAHUE, IEPECTAHOBKA, YNCJIO COUYETAaHUM, YHCIIO IEPECTAHOBOK;
6unoM HploTOHA; yMeHHe NpUMEHATh KOMOMHATOPHBIE (PAKTBI U PaCCy>KICHUS
IUISL PEeIICHHsI 3a/1a4; OLEHUBATh BEPOSATHOCTU PEATbHBIX COOBITHUIN; COCTABIATH

BEPOSATHOCTHYIO MOJIETIb M HHTEPIPETUPOBATH MOMYyYEHHBINH Pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: TOYKA, IPsMas, IUIOCKOCTb, NPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YIJa, IUIOCKUM YroJl, ABYTPAHHBIN YroJl, TPEXTPaHHbINU
YToJI, CKPEIIUBAIOIIUECS IpsMBIC, MAPAJLIEIBHOCTh M INEPHEHAUKYIIPHOCTDh
NPSAMBIX M IUIOCKOCTEH, YroJl MEXIY IpPSAMBIMH, YroJl MEXKIYy NpSIMOM U
IJIOCKOCTBIO, YTOJI MEXY IUIOCKOCTSIMHM, PACCTOSIHUE OT TOYKH 1O IUIOCKOCTH,
pacCTodaHrue MCEXKAY IMIPAMBIMH, PACCTOAHUC MCKAY INIOCKOCTAMH, YMCHHUC
UCMOJb30BaTh IpPHU pEIIeHUH 3a7ady HU3yuyeHHble (aKThl M TEOPEMbI
MJITAHUMETPUHU; YMEHHE OILICHHBATh pa3MeEpbl OOBEKTOB OKPYKAIOUIETO MHDA;
CTPOUTh MAaTEMATUYECKUE MOJEIM C IIOMOILBI0 T'€OMETPUYECKUX IMOHATUH U

BCJIMYHMH, PCIIATh CBA3AHHLIC C HUMU IMPAKTHYCCKUC 3a1a4n

10

11

YMeHne onepupoBaTh MOHATHAMH: IUTOmAnb (GUrypsl, 00BEM QUTYpHI,
MHOT'OI'PAaHHUK, IPABUIbHBI MHOTOTPAaHHHUK, CEYEHHE MHOIOIPaHHUKA, KyO,
napajuiefienunesa, Mpu3Ma, Nupamuaa, QuUrypa M IOBEPXHOCTh BpalICHHUS,
LWINHAP, KOHYC, wiap, cdepa, miomans chepsl, IUIOMAAb MOBEPXHOCTU
MUpaMHIbl, TpPU3MBL, KOHYCa, LMIUHApPA, OO0BEM KybOa, NPSIMOYrOJILHOTIO
napajuiejenumesa, nupaMuasl, IpU3Mbl, TUIMHAPA, KOHYCa, IIapa, pa3BEpTKa
IIOBEPXHOCTH, CEYEHUs KOHyca M LWIMHApPA, NapajUielbHblE OCH WIHU
OCHOBAHHIO, CEUeHHE I1apa, IUIOCKOCTh, Kacaromasics chepsl, LIUIUHIpPA,
KOHyCa;  yMEHHE  CTPOUTb  CEYEHHE  MHOIOTpaHHHKa,  HU300pa’kaTh
MHOTOI'PaHHUKH, (PUTYPBI M MOBEPXHOCTH BPAILLCHUS, UX CEUEHHs, B TOM YHCIIE C
IIOMOIIBID  JJEKTPOHHBIX  CPEACTB;  yYMEHUE  IIPUMEHATH  CBOWCTBA
reOMETPUUECKUX (UTyp, CaMOCTOATENBHO (OPMYIMPOBATH  ONpEACTCHHS
u3ydaeMbIx GUryp, BBIIBUTaTb THUIOTE3bl O CBOWCTBaX U MpPHU3HAKAX
reoOMeTpruecKux (Guryp, OOOCHOBBIBaTH WJIM ONpPOBEprarb HX; YMEHHE
MPOBOANTH Kiaccu(pUKALUIO (GUIYyp TO pa3IMYHBIM IPU3HAKAM, BBIOJIHATH

HCO6XO,Z[I/IMBIC AOMOJIHUTCIIBHBIC TTIOCTPOCHUA

YMeHune OIICpHUPOBATH MOHATUAMU: JIBUKCHHUE B IMPOCTPAHCTBE, HapaJ'IJ'IeJ'H)HBII\/’I

TIEpCHOC, CUMMCTpUA Ha IUIOCKOCTU H B IMPOCTPAHCTBE, MOBOPOT,




npeoOpa3oBaHue Noa00Ms, M0100HbBIE (PUTYPBI; YMEHUE PACIIO3HABATh PABHbIE U
noJo0Hble (Urypbl, B TOM 4HCI€ B IPUPOAE, HCKYCCTBE, apXUTEKTYpE;
UCIOJb30BAaTh T€OMETPUYECKHE OTHOLICHHUS NpPU PEIISHUH 3ajad; HaXOIHUTb
reOMETPUUYECKUE BEIMYUHBI (UIMHA, Yroj, IUIoWaab, 00BEM) NpU pelIeHHH
3aJa4 U3 JApPYruX Yy4YeOHBIX MPEIMETOB W M3 pEAlbHON KU3HU; YMEHHUE
BBIUUCIIATh T'€OMETPUUYECKHE BEJIWYMHBI (JUIMHA, Yroj, IUIoumaas, OO0BEM,
IUIOIIAb MOBEPXHOCTH), MCHOJIB3ysd H3y4eHHbIE (OPMYIbl U METOABI, B TOM
qUCIIe: IUIOLIA/b IOBEPXHOCTU MMPaMUIbl, IPU3MBbI, KOHYCA, LIMJINH]IPA, IJI01IA/b
cdepsl; 00bEM Kyba, TMPSIMOYTOILHOTO TMapauIeIeUIeaa, TUPAMUIBI, TPU3MBL,

HUWIMHAPA, KOHYCa, miapa, YMCHHE HaXOAWTb OTHOIICHUC 00BEMOB HOI[O6HBIX

¢uryp
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YMeHue omnepupoBaTh TIOHATUSIMH: MPSMOYroJibHash CHUCTEMa KOOpIWHAT,
BEKTOp, KOOpAMHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTODPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YMCIIO, pa3Io’KEHHE BEKTopa Mo 0a3ucy, CKaJsipHOe
MIPOU3BE/ICHNE, BEKTOPHOE IPOU3BEIECHUE, YTOJ MEXIYy BEKTOpaMHU; YMEHUE
WCIIONBb30BaTh  BEKTOPHBIK W KOOPAMHATHBIA  METOA ISl PEIICHHS

TeOMCTPHUYCCKUX 3aaaY U 3a4a4 APpYTHUX y‘le6HI>IX npeaMETOB

YMeHHne BBIOMpATh MOAXOAIIMN METOA I PEHICHUS 3a/Jadd; ITOHUMAaHHE
3HAYMMOCTU MATEMATUKH B U3YyYCHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SBIIGHUH; YMEHHE paclio3HaBaTh IMPOSIBICHHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, YMEHHE TMPUBOJIUTH TPUMEPHl MATEMATUUYECKUX  OTKPBITHI

POCCUICKON U MUPOBOM MaTeMaTHUYECKOW HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1 Yucna v BBIYKCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCEl

12 Panmonanbubie uncna. OOBIKHOBEHHBIE M JIECATHYHBIC TPOOU, MPOLEHTHI, OECKOHEUHBIE
' HEepUOIMYECKUE IpOoH

13 Apudmerndeckuii KOpeHb HATypallbHOW cTeneHH. JleWcTBus ¢ apudMETHYECKHUMH
' KOpPHSIMU HaTypaJIbHOW CTENIEHU

14 Crenenp ¢ uenbiM nokasateneM. CTeneHb C palUOHANbHBIM Ioka3aTeneMm. CBoiicTBa
' CTETEHU

15 CuHyc, KOCUHYC M TaHT'€HC YHMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
' YHCIOBOr0 apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

JeiicTBuTenpHble yKcaa. ApupMeTHYecKHe Onepanuu C ACHCTBUTEIbHBIMH YHCIAMU.
1.7 [TpuGnmxEHHbIC BBHIYMCICHUS, TPABWIA OKPYIJICHUS, MPUKUAKA M OIIEHKA pe3yibTaTa
BBIYMCIICHUI

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommuiekcHbie unca
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [enbie u IpOOHO-paIOHATBHBIEC YPABHEHUS

2.2 HppaunonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHEHUs

2.4 [Toka3zarenbHble U TOrapupMUUYEcKre ypaBHEHUS

2.5 Hensle n 1poOHO-paliiOHaIbHbIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U JIorapupMuIecKe HEPaBEHCTBA

2.8 TpuronomeTpruveckne HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHU M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHH U TpaduKu

3.1 OyHK1us, ciocoOs! 3aganust GyHkuuu. I'paduk Gynkiun. Bzaumuo oOpatHbie QyHKIUH.




Yérnple n Heu€THBIe pyHKIMU. [leproanueckue GpyHKINH

OO6nacth omnpeneneHuss U MHOKECTBO 3HaueHH QyHkiuu. Hynu ¢yakuun. [TpomexyTku

3.2 3HAKOMOCTOSTHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (pyHKIHMHA. MaKCUMyMbl 1 MHUHUMYMBI
¢bysakun. Hanbomnpiiee 1 HauMeHbIee 3HaYeHUE (PYHKIIUU Ha IIPOMEKYTKE

33 Crenennast QyHKIMS ¢ HAaTypalbHBIM W LEIBIM IMOKa3zarenem. E€ cBoiicTBa u rpaduk.
' CgoiicTBa u rpaduK KOpHs N-0i1 CTeTICHU

3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U IpauKu

36 Touku pa3psiBa. AcuMNTOTH TpadukoB GyHkiui. CBoicTBa (PyHKIMH, HETIPEPHIBHBIX Ha
' OTpe3Ke

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN

3.8 Apudmerndeckast U reoMmeTpuueckas nporpeccuu. opmyna cI0KHBIX TPOIEHTOB
4 Hauana marematnyeckoro aHammsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA

42 [TpuMmeHeHre MPOU3BOIHON K UCCIIEIOBAaHHUIO (YHKIIUI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
' Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HaYeHHUS (DYHKIIMK Ha OTPE3KE

4.3 [lepBooOpasnas. MaTerpan
5) MHOXecTBa U JIOTUKa

5.1 MHOXecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BepositTHOCTB

6.3 KomOunaTtopuka
7 Ceomerpust

7.1 @urypsl Ha MIOCKOCTH

7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKU

7.4 Tena v MOBEpXHOCTH BPALLEHUS

7.5 Koopaunaatsl 1 BEKTOPHI
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