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MNOSACHUTEJIBHASA 3AIIMCKA

['eomerpus siBrsieTcss OMHUM M3 0a30BBIX KYPCOB HAa yPOBHE CpeHEero odmero o0pa3oBaHus, TaK KaK
obecreyrBaeT BO3MOXKHOCTb M3YyYCHHS JAUCLUIUIMH €CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH M MPEAMETOB
ryMaHuTapHoro nukia. [Tockonbky jJoruueckoe MblluieHue, GopMupyeMoe Mpu U3Y4eHUU 00YYaroIIMMHCS
MOHATUIHBIX OCHOB TEOMETPUH, IPH JOKA3aTelIbCTBE TEOPEM M IMOCTPOSHUHM LENOYKH JIOTHYECKUX
YTBEPKACHUM MpH pPElICHUUM TeOMETPUYECKHX 3ajlady, YMEHHE BBIABUTATh U ONPOBEPraTh THUIIOTE3bI
HENOCPEACTBEHHO HCIOJB3YIOTCS IpPU PEUICHUM 3aJad €CTECTBEHHO-HAayyHOro IMKJIa, B YaCTHOCTH
bu3znueckux 3aaay.

Lenp ocBoeHust mporpaMMel yueOHOro Kypca «l'eomerpus» Ha yriayOIEHHOM YpOBHE — pa3BHTHE
WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOyyaroumxcs MpH U3YYEHHH TEOMETPHH, KaK COCTaBJISIONICH
npeaMeTHoi obnactu «MaremaTtuka U MH(poOpMaTHKay depe3 obecrieueHrne BO3MOXKHOCTH MPHOOPETEHUs U
UCIOJIb30BaHUs Oosiee TIIyOOKHX TeOMETPUYECKHX 3HAHUN M JCHCTBHM, CHEU(PUYHBIX T€OMETPUU, U
HEOOXOJUMBIX JUIsI YCIEHUIHOTO TNPO(eCcCHOHANBHOTO 00pa3oBaHUs, CBSA3aHHOTO C HCIIOJIb30BaHUEM
MaTEMaTHKH.

[IpuopuTeTHBIMH 3aayaMH Kypca TE€OMETPHH Ha YIIIYOJEHHOM YpPOBHE, pACHIUPSIOMIUMHU U
YCUITUBAIOIUMU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCSI:

pacimpeHre TMpeICcTaBIeHUs] O TEOMETPUM KaK YacTH MHPOBOM KyJabTYpel H (popMupoBaHUe
OCO3HAHUS B3aMMOCBS3H T€OMETPHUH C OKPYKAIOIIIM MUPOM,;

(dbopMHEpOBaHKE NPEICTABICHUS O NMPOCTPAHCTBEHHBIX (UTYypax Kak O BXKHEUIIMX MAaTeMaTHYECKUX
MOJIETISIX, TMO3BOJISIIOIIMX OIUCHIBATh W HW3Y4aTh pa3HbIe SBICHUS OKPYXKAIOIIEr0 MHUpPA, 3HAHUE
MOHATUIHOTO amnmapara 1o pasaeny «CtepeoMeTpus» yueOHOTO Kypca TeOMETPHH;

dbopMUpOoBaHHE yMEHHS BIAJETh OCHOBHBIMU TMOHATHUSMHU O IPOCTPAHCTBEHHBIX (UTypax U HX
OCHOBHBIMH CBOWCTBAaMH, 3HaHUE TeOpeM, (OpMYJ U yMEHUE UX MPUMEHATh, YMEHHS JT0KA3bIBATh TEOPEMBI
Y HaXOJWUTb HECTaHAAaPTHBIE CIIOCOOBI pEIICHUS 3a/1a4;

(dbopMHUpOBaHKE YMEHUS PAcIlO3HABATh HA YEPTEKaxX, MOJIEIAX U B peallbHOM MUPE MHOTOTPAHHUKHU U
TeJa BpaIleHUs], KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIEIIH;

(dbopMupoBaHUE MOHUMAHKS BO3MOXHOCTH aKCHOMAaTUYECKOTO TTOCTPOCHHS MaTEMATUIECKUX TEOPHIA,
(dopMHpOBaHKE TOHUMAHUS POJIM AaKCHOMATUKH MIPU MPOBEIEHUH PacCyKICHUH;

dbopMHupoBaHHE yMEHHS BIIAJCTh METOAAMH JOKA3aTENbCTB M alTOPUTMOB DPEIICHHS, YMEHUS HX
IPUMEHSTh, IPOBOJUTH JI0Ka3aTeNbHbIE PACCYKICHHS B XOJI€ PELICHUs CTEPEOMETPUUECKUX 3ajay U 3a/1ad
C MPAKTUYECKUM coJepKaHueM, (popMHpOBaHUE MPEACTABICHUS O HEOOXOJUMOCTH J0Ka3aTelbCTB MpU
O00OCHOBAaHMU MAaTeMaTHUYECKUX YTBEPKICHUH U PpOJM AaKCHOMAaTHUKU B MPOBEACHUH JIeAyKTHUBHBIX
pacCykJIeHUH;

pa3BUTHE U COBEPILIEHCTBOBAHME HMHTEIIEKTYAJIbHBIX M TBOPYECKMX CHOCOOHOCTEH oOydarommxcs,
MO3HABATENIFHOM aKTUBHOCTH, WCCJIEIOBATENbCKIUX YMEHHUH, KPUTHYHOCTH MBIIUICHUS, HHTEpeca K
U3YyYEHHUIO T€OMETPUH;

dbopmupoBanre (yHKIMOHATHHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH: YMEHHsS DPAclo3HaBaTh
MPOSIBJICHUS] TEOMETPHUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEN B peasibHBIX )KU3HEHHBIX CUTYalUsAX
U TIpU W3yYCHHH JAPYrUX Yy4eOHBIX TIPEJMETOB, NPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MO/JICJIMPOBAHUS pPealIbHBIX CUTYallUi, HCCIEIOBAHUS TOCTPOSHHBIX MOJIENIEH, MHTEPIIPETAILINH TTOJTyYSHHBIX
Pe3yJIbTaTOB.

OCHOBHBIMH COZIEP)KaTEIbHBIMU JIMHUSAMH yueOHoro Kypca «I'eometpusi» B 10—11 kiaccax siBIstoTCS:
«[IpsiMble 1 TIIOCKOCTH B MPOCTpPAHCTBE», «MHOTOrpaHHuKn», «Tena BpamieHus», «BeKTopbl 1 KOOPIWHATHI
B IIPOCTPAHCTBEY, «JIBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHATHIMUY, PEJICBAHTHBIMU
reoMeTpuH Ha yriayOsnéHHoM ypoBHe oOyuenus B 10—11 kimaccaX, OTHOCHTCS KO BCEM COJEpXKaTeIbHBIM
JUHUSAM y4eOHOro Kypca, a (opMHpoBaHHE JIOTUYECKHMX YMEHUN pacmpenensercs He TOJBKO II0
COoJIepKaTeNIbHbIM JIMHUSAM, HO M 1o rojxam oOyueHus. ConepkaHue o0Opa3oBaHMs, COOTBETCTBYIOIIEE
MpeIMETHBIM pe3ysibTaTaM ocBoeHus denepanbHON pabouell MporpaMmbl, pacrnpeAeNEéHHBIM IO Tojam
00y4eHHs, CTPYKTYPUPOBAHO TaKMM 00Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIUAIBHBIM BOIPOCAM
oOyuaroluecs: o0palaiiuch HEOAHOKPATHO. DTO MO3BOJIIET OPraHU30BaTh OBJAJECHHUE T'€OMETPUYECKUMU
MOHATUSIMM M HaBbIKAMM  IIOCIIEIOBATEIbHO M IOCTYMATeNbHO, C  COONIOJEHHEM MPHHLIHUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMs BKJIIOYAaTh B OOLIYI0 CHUCTEMY TI'€OMETPHUYECKUX IPEICTaBIICHHIM
oOydJaronmxcsi, pacumpsis U yriayossis e€, o0pa3yst IpoyHble MHOKECTBEHHBIC CBSI3H.



[lepexon K U3y4EeHUIO T€OMETPUHN Ha YIIIyOJEHHOM YPOBHE MO3BOJISET:

co3aaTh ycioBus i auddepeHnranu o0ydeHusl, TOCTPOSHUST WHIMBUIYyaTbHBIX 00pa30BaTEIbHBIX
nporpamMM, oOecneuuTh YriyOnEHHOE M3yYeHHE T€OMETPHHM KaK COCTaBJIONIEH y4yeOHOro mpenmMera
«MaremaTuka;

MOJITOTOBUTH OOYYAIOIIUXCS K MPOJODKCHUIO M3YYEHHUs MaTeMaTHKH ¢ y4€ToM BbIOOpa Oymymieit
npodeccun, odbecredrnBas IPeeMCTBEHHOCTb MEKIY O0IUM U ITPO(ECCHOHAIBHBIM 00pa30BaHUEM.

Ha u3yuyenue yueOnoro kypca «Il'eomerpusi» Ha yriy0iaéHHoM ypoBHe oTBoauTcs 204 uaca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HEICIIO).

COJAEP/KAHUE OBYYEHUA
10 KJTACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CcTepeoMeTpuu. Touka, mHpsMas, IUIOCKOCTh, IpocTpaHcTBO. [loHsTne 00
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUSA U3 HUX.

B3aumHOe pacnosio)keHHe MpsAMBIX B INPOCTPAHCTBE: IEPECEKAIOUIMECs, IapauleibHbIE WU
cKkpemuBawomuecs npsMble. [lpusHaku ckpemuBaromuxcst mpsmbix. [lapamiensHOCTh HpSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: INapajule]IbHBbIE IPSIMbIE B IPOCTPAHCTBE, MAapajUICIBHOCTh TPEX NPSAMBIX,
[apajuleIbHOCTh MPSAMONW U IUIOCKOCTU. [lapannenbHoe M LIEHTpallbHOE MPOEKTUPOBAaHME, U300pakeHHe
¢uryp. OCHOBHBIE CBOMCTBa NapajljiebHOIO IMPOEKTUpoBaHMs. M300paxeHue ¢uryp B mnapaiesbHOM
IIPOCKUMU. YTIJIBl C COHANPABICHHBIMA CTOPOHAMH, YIrOJ MEXAY MNpsAMbIMA B IPOCTPAHCTBE.
[TapamienpHOCTh  IUIOCKOCTEM: IapajulelbHbIE IUIOCKOCTH, CBOWCTBA IAPAJUICNIBHBIX  IUIOCKOCTEH.
[Ipocreiimme TpoCcTpaHCTBEHHBIE (UTYpPHI HAa IUIOCKOCTH: TETPadap, MNapajuieNienure]l, MOCTPOSHHUE
CCYCHMUI.

[lepnieHIUKYNSIPHOCTD MPSMON U IIOCKOCTU: MEPIEHIUKYIISPHBIE IPSIMbIE B IIPOCTPAHCTBE, MPSMBbIE
IapajuleJIbHbIE U NEPIEHIUKYIAPHBIE K INIOCKOCTH, IPU3HAK NEPIEHIUKYIIPHOCTH IPSIMON U IUIOCKOCTH,
TeopeMa O NpPsIMOU MEepPHEHAUKYISPHOHN MIocKocTH. OpToroHanbHoe npoekTupoBanue. [lepneHaukymnsp u
HAaKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 INIOCKOCTH, PACCTOSIHUE OT IPSMOM JI0 IIIOCKOCTH, IPOEKIMsT (PUrypbl
Ha IUIOCKOCTb. [leprneHauKyIsIpHOCTh IUIOCKOCTEH: NPHU3HAK NEPHEHAMKYJISAPHOCTH [BYX IUIOCKOCTEH.
Teopema o Tpéx nepneHAUKYISApax.

VYrubl B NPOCTPAHCTBE: yroJl MEXAY NPsIMOW M INIOCKOCTBIO, JBYTPAHHBIA YTOJI, JIMHEWHBIA YIoJl
IBYTPAHHOTO yria. TpEXrpaHHbII U MHOrOrpaHHble yribl. CBOMCTBA IUNIOCKHUX YIJIOB MHOTOTPAaHHOTO YIJIA.
CBolicTBa IUIOCKMX W JABYTPAHHBIX YIJIOB TPEXIPAHHOTO yrja. TeopeMbl KOCHMHYCOB W CHHYCOB JJIst
TPEXTPAHHOTO YIJa.

MHOrorpaHHUKHU

Bunael MHOTrOrpaHHUKOB, pa3BEpTKa MHororpaHHuka. lIlpusma: n-yronpHas npusma, npsmas u
HaKJIOHHas TpU3Mbl, OOKOBas M TOJHas TOBEPXHOCTh Mpu3Mbl. [lapannenenunesn, NPSMOYTOJbHBIN
napajuleJienunes U ero cBoicrea. Kparuaiimme myTn Ha MOBEpPXHOCTH MHOrorpaHHuka. Teopema Oilepa.
[IpoctpanctBenHas teopema Iludaropa. Ilupamuaa: N-yronbHas nuUpaMuja, NOpaBUJIbHAsS M yCeUEHHAs
nupamuibl. CBoiicTBa pébep M OOKOBBIX IpaHel MpaBWIIbHOW MHUpamujibl. [IpaBuiibHBIE MHOTOTpaHHHMKH:
MpaBWIbHAsg TpU3Ma M MpaBWIbHAs NHpaMuia, NpaBUJIbHAs TPEyroibHas MUpaMHMa U MPaBUIbHBIN
TeTpa’ip, Ky0. IlpeacraBieHne o mpaBUIbHBIX MHOTOIPaHHHUKAX: OKTadIp, AOACKAdIp U UKOCAIP.

Bbruncnenue 35€eMEHTOB MHOTOTpaHHMKOB: pEOpa, auaroHanu, yribl. [lnomane OokoBoit
MOBEPXHOCTU W TMIOJHOW IOBEPXHOCTH MPSIMOM MPU3MBI, IUIONIA[b OCHOBAaHHM, Teopema O OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans 60k0BOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBUIBLHOW MHUPaMUIbI,
Teopema O IOy YCEeUEHHON TUPaMU/bl.

CumMMeTpHsi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM MPABUIBHBIX MHOTOTpaHHUKOB. CUMMeETpHs B
IIPaBWJIBHOM MHOTI'OTPAaHHUKE: CUMMETpPHSI NapajlUIeIeNUIeaa, CAMMETPUS IPAaBUIIBHBIX IPU3M, CUMMETPHUS
MPaBWJIbHOM MUpPaMUIBbI.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpAaBIEHHbIE M NPOTHBOIIOJIOXKHO HAIpPaBIECHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB.
JIEUCTBHSI C BEKTOPAMHM: CIIO)KCHHE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXCHHE
BEeKTOpa Ha uuncio. CBOHCTBa CI0XKEHUS BEKTOpOoB. CBONMCTBA YMHOXKEHHUS BeKTopa Ha uucio. Ilonsrue
KOMILIaHapHbIe BEKTOpHL. [Ipu3Hak komiuianapHocTH TpEX BeKTOpOB. IIpaBuno mapamenenunena. Teopema
O Pa3JOXEHUH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BeKTOpaMm. IIpsimoyronpHas cucrema KOOPAMHAT B



npoctpanctse. Koopaunatsl BekTopa. CBsI3b MeX Ay KOOpJAMHATaMH BEKTOPAa U KOOPAMHATAMHU TOYEK. YTOJI
MeXy BekTopaMmu. CKalsipHOE MPOU3BEICHUE BEKTOPOB.
11 KJIACC

Tena Bpamenus

[ToHATHS: MWIMHAPHYECKAs MOBEPXHOCTh, KOHWYECKAs IMOBEPXHOCTh, cepudeckas MOBEPXHOCTD,
oOpa3ymoiue noepxHoctei. Tena BpalleHus: IUIUHAP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. B3aumuoe
pacrionoskeHre chepbl U IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o00paxkeHne Ten BpalleHUs Ha
wiockocTu. Pa3Béprka nununapa u konyca. CuMMeTpus cepsl 1 mapa.

O0béM. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 006 00BEME MPSAMOYTOIBHOTO MapalIe/ienune/1a
u cneactBus u3 He€. OOBEM MPsAMON M HAKJIOHHOM MPU3MBL, IMIUHAPA, NTUpaMuibl U KoHyca. O0bEM mapa
U I1apOBOI0 CEIMEHTA.

Komb6unanuu Ten BpaieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnucanHas B HIUIUHAP, OMHCAHHAS OKOJIO
mwmHapa. Tlepeceuenne cdepsl u mapa ¢ miockocthio. Kacanue mapa u cdepsl miockocTsio. Tlonstue
MHOTOTpaHHHUKA, OMTMCAHHOTO OKOJIO cepbl, chephl, BIUCAHHONW B MHOTOTPAHHUK WJIM TEJIO BPALICHUS.

[Inomanp NOBEpXHOCTH LMIIMHJIpA, KOHYCA, IUIoaas ceprl u e€ yacteld. [logobue B mpocTpaHCTBeE.
OtHotenne 00BEMOB, MIIOMIaeH moBepxHOocTel monooHbIX Guryp. [IpeodpasoBanue mogo0us, FOMOTETHS.
Pemenue 3a1a4 Ha MIIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoenue cedyeHWii MHOTOTPAHHUKOB M TeNl BpAILEHUS: CEUYEHUs UWIMHIApa (MapajuielbHO H
NEPIEHIUKYJIIPHO OCH), CEYEHUs KOHYyca (IapajuleJbHbIE OCHOBAaHUIO U MPOXOASIIUE YEpe3 BEPILUHY),
CEYEHMS LIapa, METO/IbI IOCTPOCHHUSI CEUEHUI: METO/ CJI€/I0B, METOJl BHYTPEHHETO MTPOEKTUPOBAHMS, METO/L
IIepeHOca CeKyIIel MIOCKOCTH.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BekTops! B npoctpanctse. Onepauuu HajJ BeKTopaMu. BekTopHOe ymMHOXeHHE BeKTOpoB. CBoiicTBa
BEKTOPHOIr0o yMHOeHus. [IpsMoyronbHas cuctema KOOpAuHAT B IpocTpaHcTBe. KoopauHatsl BeKTOpa.
Paznoxenne BexTopa 1o 6aszucy. KoopamHaTHO-BEKTOPHBINA METO MTPU PEUICHUH TE€OMETPHUYECKHX 3a/1a4.

JBu:keHus B IPOCTPAHCTBE

JBwxenus mpoctpanctBa. OtoOpaxenus. J[BmwkeHuss u paBeHCTBO ¢uryp. OOmme CcBOICTBa
JBYOKEHUM. BHUIBI NBHKEHMI: MapajsIeNbHbIN IIEPEHOC, LIEHTPAJIbHAS CUMMETPUS, 3€pKalbHasi CHMMETpPHS,
OBOPOT BOKpYT npsiMoil. [IpeoOpazoBanus nogodus. [lpsmas u cpepa Diinepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «(T'EOMETPUSA»
(YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJHET'O OBIIIETO OEPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIUTAHHE:

Cc(OPMHUPOBAHHOCTh I'PAXKAAHCKON MO3UIIUM 00YYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O UJIEHA
poccuiickoro o0IIecTBa, MPEACTABIEHHE O MaTeMaTHYeCKUX OCHOBaX (PYHKUIHMOHUPOBAHUS Pa3IUYHbBIX
CTPYKTYp, SBICHHMH, Tpoueayp TpakJaHCKOro oomiectBa (BBIOOpPBHI, OMPOCHl M JIPYroe), yMeHHe
B3alMO/ICIICTBOBATDH C COLIMATIBbHBIMUA HHCTUTYTaMH B COOTBETCTBUHU € MX (DYHKIMSAMU U HA3HAUYECHUEM;

2) naTpuoTH4YeCcKOe BOCIIMTAHHE:

c(OPMUPOBAHHOCTh POCCUMCKONW Tpa)XTaHCKOW HWIAEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOALLEMY POCCUHCKON MaTEMAaTHUKH, IEHHOCTHOE OTHOLLIEHUE K JIOCTHKEHUSIM POCCUNCKUX MaTEMaTUKOB
Y POCCUHCKON MAaTeMaTUYECKOM IIKOJIbI, UCTIOIb30BAHHUE 3TUX JTOCTHKEHUHN B IPYTUX HAYKaX, TEXHOJOTHUSX,
cdepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHME JYXOBHBIX ILIEHHOCTEH poccuiickoro Hapoja, CHOpPMUPOBAHHOCTh HPABCTBEHHOI'O
CO3HaHMsI, STUYECKOTO IOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHHEM JIOCTH)KEHUN HayKud W
JesTeIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIJa B TOCTPOCHHUE YCTOWYMBOIO OyyIIEero;

4) acTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUas 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/la4, pEeUIeHUH, pacCyKICHHM, BOCIPUUMYHMBOCTh K MaTEMAaTHYECKUM acleKTaM pa3jUYHbIX BHJIOB
HCKYCCTBa;

5) pusznyeckoe BocIUTAHUE:

c(OPMHPOBAHHOCTh YMEHHUS MPHUMEHATh MaTeMaTHYeCKHWE 3HAaHUS B MHTEpecax 3J0pOBOTO U
O6e3omacHOro o0pa3a JKHW3HM, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0pOBBIO (310pOBOE MHTaHUE,



cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTHAbIXA, peryispHas (¢U3MUecKas AaKTHUBHOCTH), (U3UUECKOe
COBEPIICHCTBOBAHHE MPH 3aHITUSAX CIIOPTUBHO-0310POBUTEIIBHON AESTEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYyAY, OCO3HAaHHE IICHHOCTH TPYIOJIOOWS, HHTEPEC K pa3IMYHbIM cdepam
npoeCCUOHATLHON JESITEeIbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKON M €€ MPHIIOKEHUSIMH, YMEHUE COBEPILAThH
OCO3HaHHBIN BBIOOp Oyaymiel mpodeccuu u pean30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE TIaHbI, TOTOBHOCTh
U CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPA30BAHHMIO HA TMPOTSKCHUHM BCEH >KHU3HH,
TFOTOBHOCTbH K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a7a4 MAaTEMATUYECKOM HAPaBJIECHHOCTH;

7) 3K0JI0rMYEeCKOe BOCTIUTAHME:

c(hOPMHUPOBAHHOCTh AKOJOTHYECKON KYJIBTYPhI, NMMOHUMAHWE BJIUSHHUSA COITHATHHO-3KOHOMHYECKHX
MPOIIECCOB HA COCTOSHUE WPUPOTHOM U COIHMAIBLHOW CpEAbl, OCO3HAHHE TJIO00AIBHOTO XapakTepa
AKOJIOTUYECKHUX IMPOOJIeM, OpHEHTAIUsl Ha MPUMEHEHHE MaTEMaTHYCCKUX 3HAHUM NJIs pelieHUs 3aaad B
o0JacTu OKpY)KaroIIeH Cpebl, TUIAHWPOBAHHUE TMOCTYIIKOB M OIICHKHM HMX BO3MOJKHBIX TOCIEICTBUN st
OKpY>Kalollle Cpeibl;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH MPAKTUKH, TIOHUMAHUE MAaTEeMaTHYEeCKON HAyKH Kak cepbl UeIoBEUECKOi IesTeIbHOCTH,
ATanoB €€ pa3BUTHS W 3HAYMMOCTH JUISl PAa3BUTHS LMBWIM3AIMHU, OBJIAJCHUE S3BIKOM MATEMaTHUKH U
MaTeEMaTUYECKOH KYJII)TypOI;'I KakKk CpCACTBOM IIO3HAHHA MHpPA, TOTOBHOCTHL OCYIICCTBJIATH IMPOCKTHYIO U
HCCIEA0BATENIbCKYIO AESTENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIE YHHBeEPCAJIbHbIE YUeOHbIe AeCTBUS

Ba3oBble Joruueckue aeiicTBUA:

BBISIBJISITH U XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIICHUNA MEXIY MOHATHIMH, POPMYIMPOBATH ONpEICICHHs MOHATHH, yCTaHABINBATh CYIIECTBEHHBIN
MPU3HAK KJIacCU(HUKAIIMN, OCHOBAHUS JJII 0OOOIICHUS U CPAaBHEHUS, KPUTEPHUH TIPOBOJUMOTO aHAIIHM3a;

BOCIPUHHUMATh, GOPMYJINPOBATH U MPEOOPA30BBIBATE CYKICHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIE,
€IMHUYHBIE, YaCTHBIE U OOIIIHE, YCIOBHBIE;

BBIABJIATE MAaTCMATUYCCKHUE 3aKOHOMCPHOCTH, B3aMMOCBA3HM W NPOTUBOPCHHUA B q)aKTaX, JaHHBbIX,
HAOIOJICHUSX U YTBEPKACHUSIX, MPeiaraTh KPUTEPHUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U MPOTHBOPEUNIA;

JeJiaTb BBIBOJIbI C HUCITOJIB30OBAHUECM 3aKOHOB JIOTUKH, JACAYKTHUBHBIX 158 HHIYKTHUBHBIX
YMO3aKJIIOU€HHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAUTH CaMOCTOSITENIbHO JIOKA3aTEeJIbCTBA MAaTeMaTUYEeCKUX YTBEPXKAECHUU (NpsIMbIE M OT
MPOTUBHOTO), BBICTPAaWBaTh apryMEHTALMIO, MPUBOAWTH MPUMEPHI M KOHTPIPHUMEPHI, OOOCHOBBHIBATH
CO6CTBGHHI)I€ CYKACHUA U BBIBOJbI,

BBIOMpATh coco0 pelieHus yueOHO! 3a/1aun (CpaBHUBATh HECKOJILKO BAPHAHTOB PEILICHUS, BRIOUPAThH
Han0oJiee MOAXOSAIINI C YIETOM CaMOCTOSITEILHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabCKue AeiicTBHSA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUN MHCTPYMEHT MO3HaHUA, (POPMYIHPOBATh BOMPOCHI,
¢buKcHUpyOIIMe MPOTHUBOpPEUne, MPOOIeMy, YCTaHABIMBATh MCKOMOE U JaHHOe, (OpPMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATH CBOIO ITO3UIUI0, MHEHHUE,

MPOBOJIUTh CAMOCTOSITENILHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, MCCIIEJOBAHUE IO YCTaHOBJIECHUIO
O0COOEHHOCTEH MareMaTH4ecKoro oOBeKTa, SBIEHHUSA, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSMHU, TIPOIIECCAMU;

CaMOCTOATENbHO  (OopMyIHpOBaTh OOOOIIEHWS W BBIBOJABI 10 pe3yjbTaTaM MPOBEAEHHOTO
HAONIO/IEHUsI, WCCIEAOBaHUs, OIICHUBATh JOCTOBEPHOCTh TOJNYYEHHBIX pE3YylIbTaTOB, BBIBOJOB H
00001IIeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IpOIECCa, a TAKXKE BBIABUTaTh MPEIINOJOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Paborta ¢ undopmanmeii:

BBISBIIATH JACPUIIMTH HH(GOPMAIUH, JaHHBIX, HEOOXOJUMBIX JJIsi OTBETa HA BONPOC WU JJIsI PEIICHHUs
3aJ1a4u;

BbIOMpPATh MH(GOPMAIMIO U3 UCTOYHHKOB PA3IMUYHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U
WHTEPIPETHPOBATh HHPOPMAITHIO PA3IMYHBIX BUIOB U (HOPM MPEICTABICHNUS,



CTPYKTYypUpOBaTh WHGOPMAIUIO, TMPEACTABIATh €€ B pa3lIWyHBIX (Qopmax, HUTFOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh MH(OPMAIIMH IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.

KoMMmyHMKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe el cCTBUS

OO0uenne:

BOCHPUHUMATH U (GOPMYIIMPOBATH CYKJEHHUS B COOTBETCTBUH C YCIIOBUSIMU U IEJIIMU OOLIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3ajaui, KOMMEHTHUPOBATh IMOTYYEHHbBIN pPe3ylbTar;

B XOJIe OOCYXJICHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMbI, MPOOJIEMBI, PeIaeMoi
3aJlauM, BHICKA3bIBAaTh UJICH, HALICJICHHBIE HAa MIOMCK PEIIEHNUs, COMIOCTABIATh CBOU CYKIEHUS C CYXKIACHUSIMU
JIPYTUX YYaCTHHKOB JHANIOTa, OOHAPYXHMBATh pa3M4Me M CXOJICTBO IO3MIIUN, B KOPPEKTHOU (dopMme
(bopMynpoBaTh pa3HOTIacHsl, CBOM BO3PAXKECHUS;

MPENCTaBIATh  PE3yiAbTaThl  PEIICHUS  3aJa4yd, OKCICPUMEHTA, HCCICNOBAaHUS, IPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIJICHHS C Y4Y€TOM 3ajad MpPE3eHTAlud U OCOOEHHOCTEeH
ayTUTOPUH.

PeryisiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe IeiicTBUS

Camoopranuzanmusi:

COCTaBJIATh IUIAH, AITOPUTM pEIIeHHs 3a/1ayH, BBIOMPATh CHOCOO pElIeHUs C y4ETOM HMEIOLUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTBI PEIICHUU C
y4€TOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAIBHBIH HHTELIEKT:

BNIaJIETh HABBIKAMHU TI03HABATENbHOM pe(IeKCMH KaK OCO3HAHUSA COBEpIIAeMbIX JIEHCTBUU WU
MBICITUTEIIBHBIX TIPOIECCOB, HX PE3YJITATOB, BIAJCTh CIIOCOOAMH CAaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIiecca
U pe3yibTaTa pelieHus: MaTeMaTUYeCKOM 3a/1a4u;

MPEBHUJICTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPH PEIICHUH 3a/1a4l, BHOCUTh KOPPEKTUBHI B
NesITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAWJICHHBIX OIIUOOK, BHISIBIIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTAaTa IEIH W YCJIOBHSIM, OOBSICHITh MPUYUHBI JOCTHIKCHUS WIIH
HEJOCTHKECHUSI PE3YNIbTATOB JIEATEIHHOCTH, HAXOUTh OIIHOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MOHUMATh U WCIOIB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBUAYAIbHON pabOTHI MpPU pELICHUU
y49eOHBIX 3ajad, MPUHUMATh IIeJTh COBMECTHOW NEATCIILHOCTH, TUTAHWPOBATH OPTaHHW3AI[UI0 COBMECTHOM
paboThl, pacnpenenaTs BUAbl paboT, JOrOBapUBATHCSA, 00CYXKIaTh MPOIIECC U Pe3ylbTaT padoThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIFOAEH;

y4acTBOBaTh B IPYNMIOBBIX (hopMax paboThl (00CYX)AeHHs, OOMEH MHEHHH, «MO3TOBBIE IITYPMBD» U
WHBIC), BBITIOJHATH CBOKO YacTh PabOTHl M KOOPIUHUPOBATH CBOW JICUCTBUS C JPYTHMH WICHAMHU KOMAaH/IBI,
OLICHHMBATh Ka4eCTBO CBOETO BKJIaJa B OOILIUI MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU
B3aUMOJICVCTBUS.

MNPEIMETHBIE PE3YJIBTATHBI

K xonity 10 kiaacca o0ydaromuiicss HAy4UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TMOHSATHSAMH CTEPEOMETPUM TIPH pEIIeHWH 3a7ad |
MIPOBEJICHUN MaTeMaTHYECKUX PACCYKICHU;

® PUMEHATH AKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX IPHU PEIICHHH TEOMETPHUSCKUX 3a7ad;

e IaccH(PUIUPOBATh B3aMMHOE PACIOJIIOKCHHE TIPSIMBIX B TPOCTPAHCTBE, ILIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATH MOHSITUSIMHU, CBS3AHHBIMH C yIJIAMH B TIPOCTPAHCTBE: MEXKIY MPSMBIMH B
MIPOCTPAHCTBE, MEXTY MPSMOU U TIIOCKOCTHIO;

e CBOOOJIHO OTICPUPOBATH MOHITHIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMHU;

e CBOOOJHO PACITO3HABATH OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (IIpH3Ma, MTUpaMHUIa, TPSIMOYTOJIBHBII

napajuieNienumnesn, Kyo);

e iIaccu(UUIMUPOBATh MHOTOTPAHHUKH, BBIOMpPAst OCHOBAHUS JUIs KilacCU(UKALINH;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C CEYEHHMEM MHOTOI'PaHHUKOB IIOCKOCTBIO;

®  BBINOJHATH NapajlieIbHOE, IICHTPAIBHOE U OPTOrOHAIBHOE MPOEKTUPOBaHUE GUTYD HA TIOCKOCTD,

BBITIOJTHATH U300paKeHUs (PUTYpP HA ITIOCKOCTH;



CTPOUTH CEUYECHHSI MHOTOTPAHHUKOB Pa3IMYHBIMH METOAAMH, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

BBIYHCIIATH TUIOIIAIN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIPH3Ma, MUPAaMH/A), TEOMETPHUECKHUX Tell
C IpUMEHEHHEM (OPMYI;

CBOOOJHO OINEPHUPOBATH MOHATHSAMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh M IIOCKOCTH
CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (PUTYPBI;

CBOOO/IHO ONEPUPOBATH MOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpAWHATaM B
MIPOCTPAHCTBE;

BBITTOJIHATHACHCTBHUSHA/IBEKTOPAMH;

pemIaTh 3aa4M Ha I0Ka3aTeIbCTBO MAaTEMAaTHYeCKUX OTHOLICHUH U HaXOXK/IEHHE T€OMETPUIECKUX
BEJINYMH, MPUMEHSSI U3BECTHBIE METOJBI IIPU PELICHUH MaTeMaTHYECKUX 3a]ad MOBBIIIEHHOTO H
BBICOKOT'O YPOBHSI CJIOKHOCTH;

IPUMEHATh MPOCTEHINE MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKALIMOHHBIE CHCTEMBI
IIPU PEIICHUN CTEPEOMETPHUECKHX 3a/1ay;

W3BIIEKaTh, TNPEOOPa3OBBIBATE M HWHTEPIPETHPOBATH HMHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaxX U pUCYHKaX;

NPUMEHSATH MTOJTy4eHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATH PEalIbHbIC CUTYAIINH,
OPUMEHATh  HM3Y4YEHHBbIE TOHATUS B  TIpolecce IIOMCKA  pEIICHHs  MaTeMaTH4ecKd
copMynHpOBaHHOW TPOOIEMBI, MOJCIUPOBATh pEabHBIE CHUTYallMd Ha S3bIKE T'EOMETPHH,
UCCIIEI0BAaTh MOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHHEM T'€OMETPHUUYECKHX TIOHITUH M TEOpeM,
ammapara anreOpbl, pemars IPakTHYeCKUe 33aaui, CBSI3aHHBIE C HAXO0XICHHEM T'€OMETPHYECKUX
BEJINYVH;

UMETh TIPE/ICTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHSA TE€OMETPUM KaK COCTABHOM YacTH
(byHamMeHTa pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiacca o0ydaronuiicss HAyIuTCs:

CBOOOJHO ONEpUPOBaTh MOHATUAMHU, CBSI3aHHBIMH C IWIMHAPUYECKOM, KOHHUYECKOM H
cepuueckoil MOBEpXHOCTIMHU, OOBACHATH CIIOCOOBI MOJTyUEHHUS;

ONEpUPOBATh MOHITHUSIMM, CBSI3aHHBIMU C TEJIaMU BpAIICHUS: LWJIMHAPOM, KOHYCOM, chepoi u
1apom;

pacrio3HaBaTh Teja BpalleHus (LUINHIP, KOHYC, cdepa U 1map) U 0ObIACHATh CIIOCOOBI MOJTyYEHUS
TeJ BpallCHMUS,

KJIacCCU(UIUPOBATh B3aUMHOE PACIOI0KEHUE CPepPbl U MIOCKOCTH;

BBIUHCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAaHHUKOB M TeJ BpalleHus, Oo0BbEMBI U IJIOLIAAU
MTOBEPXHOCTEH MHOTOTPAaHHHUKOB U TEJ BPAIICHUSI, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYyIT;
CBOOOJHO ONEpUPOBaTH MOHATUSAMH, CBS3aHHBIMM C KOMOMHAIMAMHU TN BpalleHUs U
MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIMCAaHHBIA B cdepy W OmucaHHbI OKosio cdepsl, chepa,
BIHCAaHHAsl B MHOTOTPaHHUK WMJIU TEJIO BPAICHMUS,

BBIUUCIIATH COOTHOIICHHUS MEXTy TUIOIIASIMA TOBEPXHOCTEN U 00bEMaMU TOJOOHBIX TEI;
n300paxaTh H3ydyaeMble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHUSI TEJl BPaLCHHUS;
U3BIICKaTh, HMHTEPIPETUPOBATh U MPEoOpa3oBbIBaTh HMH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCcKUX (hUrypax, MpeaCTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

cBOOO/IHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJTHATHONIEPAIIMMHA/IBEKTOPAMH;

3a/1aBaTh IVIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM cHCTEMEe KOOpAMHAT;

pelars reoMeTpUyYecKre 3a/ladyll Ha BBIYMCIEHUE YIJIOB MEXAY MNPSIMBIMU U IUIOCKOCTSMH,
BBIUHCIIEHUE PACCTOSHHUHM OT TOYKM J0 IUIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOI'O METO/Ia IIPU PEILICHUH;

CBOOOJHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C JBI)KEHHEM B IIPOCTPAHCTBE, 3HATH CBOICTBA
JIBIDKCHMI,



BBITOJIHATE HM300pa)KCHUsT MHOTOTPAHHUKOB M TeJ BpalleHUs NpU NapajIeNbHOM IepeHoce,
LEHTPAIbHOM CHUMMETPHUM, 3E€pKAJIbHOW CHUMMETpPUHU, IIPU IIOBOPOTE€ BOKPYI IPSIMOH,
npeoOpa3oBaHus OI00MS;

CTPOUTb CEYEHHUs MHOTOTPAaHHMKOB W TE€J BpAIIECHUSA: CEYEHUs LWIMHApa (MapajuiesibHO U
NEPIEHIUKYJIIPHO OCH), CEUEHHUs KOHyca (MapasuieibHble OCHOBAaHUIO M IPOXOJSIIME Yepe3
BEpPILIUHY), CEYEHUS 11apa;

HCIIONB30BAaTh  METOJbI IIOCTPOCHUS  CEYEHUW: METOJ  CIEIOB, METOJ BHYTPEHHErO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH IIIIOCKOCTH;
JOKa3bIBaTbI€OMETPUYECKUECYTBEPKACHUS;

NPUMEHSATh TeOMETpUYecKre (aKThl U PELICHHUs CTEPEOMETPUUYECKHUX 33/1a4, MPEaIoIararIinx
HECKOJIBKO 1I1aroB PEIIeHHs, €CIIN YCIOBHUS IPUMEHEHUS 3a/1aHbl B IBHOW U HESBHOM (hopme;
pelarh 3a1a4l Ha J0Ka3aTeIbCTBO MATEMATUYECKUX OTHOLIEHUN U HAX0XKIEHUE FEOMETPUUECKUX
BEJIMYNH;

IIPUMEHSTH IPOrPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU
CTEPEOMETPUYECKUX 3a]1a4;

IIPUMEHSTh IIOJY4YCHHbIC 3HAHMS Ha IPAKTHKE: CPAaBHMBAaTh, AHAIU3UPOBATb M OLICHUBATH
peaJIbHbIE CUTYyallMM, IPUMEHATHh W3YYEHHBIE NOHATHUS, TEOPEMBI, CBOICTBA B IIpOILECCE IOUCKA
pelIeHns MaTeMaTU4ecKu c(OpMyIMPOBAHHON IPOOJIEMBI, MOAEIUPOBATH pEAJIbHbIE CUTYAl[UH Ha
A3BIKE T€OMETPUHU, HCCIIEN0BaThb IIOCTPOCHHBIE MOJENHM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX
NMOHATUH W TeopeM, ammapara aireOpbl, pemarh MNPaKTUYECKHE 3aJadd, CBS3aHHBIE C
HaXO0XJACHUEM T'€OMETPUYECKUX BEJINYMH;

UMETh TMPEACTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTHS TIE€OMETPUU KAaK COCTAaBHOM 4YacTH
¢byHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
e HauMeHOBAHUEPA3EIOB 1 KoanuecTrBouacos JJIeKTPOHHbIE
n/m TEMIIPpOrpaMMbl Bcero KonTtpouabnbiepadorsl  I[IpakTnuecknepadoTbl E)Ig;)g? OOBBaI;‘Iz.?IbHLIepecprbI
1 BBenenue B ctepeomMeTpuio 23 1
2 B3anMHOe pacnosnokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [MapannenbHOCTh NPSMBIX M IIIOCKOCTEH 8
B IPOCTPAHCTBE
4 HepneHz[HIEmepHOCTb OPSMBIX U o5
IJIOCKOCTEHN B MPOCTPAHCTBE
5} VYTIIBl M paccTOSHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B mpocTpaHcTBE 12
8 [ToBTOpEHuUe, 06061HCHI:IC u 5 1
CHCTEMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME
11 KJIACC
KoanuectBouacon JJIeKTPOHHbIE
HanmeHoBaHHMepas3ae/I0B H
New/n TEMNPOrpaMmbl Bcero KonTposbubiepadorsl | [IpakTnuecknepadoThl (unbposie)
o0pa3oBaTe/bHbIEPECYPChI
1 AHanUTHYECKAAT€OMETPUS 15 1
2 [ToBTOpEHME, 0606IH€HI:IG 154 15 1
cucTeMaTHU3alys 3HaHUH
3 OO0BEMMHOTOTpaHHUKA 17 1
4 TenaBpaiienus 24 1
5 [Tnomaayu moBepxXHOCTH U 0OBEMBI 9 1
KPYIJIBIX TeJ
6 JIBr>xeHus S) 1




[ToBTOpeHue, 0600mEeHNEe U
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

INOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

17

102

Ne

o/ Temaypoka

11

KoanuecTtBouacoB

OcHoBHbIE MpaBuiia U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, MapauIeIbHBIX
PSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

Bce
ro

KonTpoJabHbIe
padoThI

IIpakTn4yeckue
padoTbI

Jarausyy
CHHUA

JuieKTpoHHbIenupoBbIcOOpa3oBaTe
JbHbIEpecypchl

[TonsiTHs cTepeoMeTpun: TOUKa,
npsiMasi, TII0CKOCTh, MMPOCTPAHCTRO.

OcHoBHbIE TpaBUiia H300paKEeHUS HA
PHUCYHKE TITIOCKOCTH, MapauIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTpE3Ka

MOJIYIIPOCTPAHCTBO

IlonsaTus: IepeceKaronmecs mI0CKOCTH,
nepecekaromuecsa npamaa 1 miIOCKOCTb,

MOJIYIIPOCTPAHCTBO

Ilonsatus: IepeceKaronmecs mI0CKOCTH,
nepecekarommecsa npamaa 1 miIOCKOCTb,

MHororpaHHuKH, H300pakeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX

¢buryp, HeCcyIecTBYIOIUX 0ObEKTOB

MHororpaHHUKH, U300pakeHue
IIPOCTEHIINX MPOCTPAHCTBEHHBIX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

buryp, HeCyIEeCTBYIOINUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CJIICACTBHSA U3 HUX

10

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE
cinencTBus u3 HUX. CriocoObl 3a1aHus
HPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O003HauEHUANIPSIMBIX U IIJIOCKOCTEN

N300pakeHre CeUeHU MUPaMU/IbI,
Ky0a ¥ IpU3MBbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa.
N300pakeHnenepecedeHUs Oy IeHHBIX
IIJIOCKOCTEH.
PackparmmBaHEeTIOCTPOSHHBIXCEUCHUIP
A3HBIMHIIBETAMHU

11

N3o06paxkenue ceueHni mupamMuibl,
Ky0a ¥ IPU3MBbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa.
N3obpaxeHuenepeceueHUSOITYICHHBIX
MJIOCKOCTEH.
PackpammBaHenIOCTPOSHHBIXCEUCHUNP
A3HBIMHIIBETAMH

12

N300paxkenue ceueHni mupamMubl,
Ky0a 1 IpHU3MBbl, KOTOpPBIE TPOXOIAT
yepes ux péopa.
N3obpaxeHuenepeceueHUOTYICHHBIX
IIJIOCKOCTEM.
PackpammBaHnenoCcTpOEHHBIXCEUEHUNP
A3HBIMHUI[BETAMU

13

N300pakenue ceueHnil mupaMupl,
Ky0a 1 mpU3MBbl, KOTOpPBIE TPOXOIAT
gyepes3 ux péopa.
N3obpaxeHuenepecedeHUOTYICHHBIX
IJIOCKOCTEM.
PackpammBaHuenocTpOEHHbBIXCEUEHUIP
A3HBIMHUI[BETAMU

14

Meropn cienoB a1 IOCTPOEHUS
CCUCHUN

15

Meropn cie0B [ TOCTPOEHUS




16

17

18

ceueHuil. CBOMCTBA MEpECEUCHUI
IPSIMBIX U IIJIOCKOCTEU

Merton ciie1oB U1l IOCTPOSHUS
ceuenuil. CBOMCTBA MepeceUCHU
IPSIMBIX U IIJIOCKOCTEU

[TocTpoenue ceueHuit B mupamuse, Kyoe
no TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB
MOCTPOCHHUS

[TocTpoenue ceuenunii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
MIOCTPOEHUS

19

20

[TocTpoeHue cedenuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH U 3aIUCh 11aroB
MIOCTPOCHHUS

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEH U 3aIHCh 11aroB
IIOCTPOEHUS

21

[ToBTopenue manumerpun: Teopema o
MPONOPLIMOHAIBHBIX OTPE3KaX.
[TooOueTpeyronbHUKOB

22

23

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX YEPTEXKaxX.
HcropusipazBUTHATUIAHUMETPUH U
CTEPEOMETPUHU

KontponbHas padoTa "AKCHOMBI
P p
crepeomerpun. Ceuenus"

24

B3aumHoe pacnionoxeHue npsMbIx B
npoctpancTBe. CKkperuBaronmecs
npsimble. [Ipru3HaKy cKkpeluBarommxcs
npsaMbIX. [lapannensHblenpsMble B
IIPOCTPAHCTBE




25

Teopema o CyllIeCTBOBAaHUY U
€IMHCTBEHHOCTH MPSIMOM MapasuiebHON
JTAHHOU MPSIMO, TPOXOAIIEH Yepes
TOYKY IMPOCTPAHCTBA U HE JIeXkKAaIIeil Ha
JTaHHOU mpsimMoit. JlemMma o
nepeceueHUUNapATICIbHBIXTPSIMBIXILIO
CKOCTBIO

26

27

[TapamienbHOCTh TPEX MPSAMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsiMbix. Teopema o
CKPCIIUBAOIIHUX CATIPAMBIX

[TapannensHoe NPOEKTHUPOBAHHE.
OcHOBHBIE CBOICTBA NapaJUICILHOTO
MPOEKTUPOBAHHUS.
N3ob6pakenuepazHeIXpuryp B
napauIeIbHOUIPOCKITNH

28

LlenTpanbHas npoekuus. Yroiu ¢
COHAIIPaBJIICHHBIMU CTOPOHAMHU.
YronmexaynpsiMbIMA

29

30

31

3anauun Ha J0KA3aTENbCTBO U
UCCIIeIOBaHKE, CBS3aHHBIC C
PacIooKEHUEM TPSIMBIX B
POCTPAHCTBE

[TonATHs: mapamIeTbHOCTD MPAMON U
IIJIOCKOCTH B MpocTpaHcTse. [IpusHak
NapaJUIEIbHOCTH IIPSIMOU U TUIOCKOCTH.
CaolicTBanapauIeIbHOCTUIIPSIMON U
IUIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIYMCIICEHHUE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C MAPAJLICTBHOCTHIO MPSIMBIX
Y TJIOCKOCTEMN B MMPOCTPAHCTBE

32

IToctpoenue cedyenust, MPOXOIAIIETO
yepe3 JaHHYIO0 NPSIMYI0 Ha YepTexe U
MapajulebHOTO JIPYrod MPsSMOM.
PacuéroTHomenui




33

34

[NapamtenbHast MpOeKNINs, TPUMEHEHHUE
JUISL IOCTPOCHUS CEUEHUI KyOa 1
napaJuleIenuIesaa.
CaolicTBanapajuiesenuneia u Ipu3mMbl

IMapannensHble mockocty. [pusHaku
HapajjIeNIbHOCTH JIBYX IIOCKOCTEH

35

36

Teopema 0 napaieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MIPOXOJIALLEH Yepe3 TOUKY, HE
MPUHAJICKALTYIO TAHHOU IJIOCKOCTH U
CIIEJICTBUS U3 HEE

CaolicTBa napasuieabHbIX INIOCKOCTEN: O
HapajieIbHOCTH NMPSMBIX [T€peceueHus
IIPU [IEPECEUEHUH JIBYX MapaljIesIbHbIX
MJIOCKOCTEH TpeThei

37

CBolicTBa napajuieNbHBIX MJIOCKOCTEH:
00 oTpe3Kax MnapajuieIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEXK/y MapajieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JIBYMsI ITapajllIeIbHBIMU TJI0CKOCTSIMHU

38

39

40

41

[ToBTropenue: Teopema [ucgaropa Ha
IUIOCKOCTH

[ToBTOpeHwue:
TPUTOHOMETPHUAIPAMOYTOJIBHOTOTPEYTO
JIbHUKAa

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napaJuleIenune1a

Brruucnenue aMH OTpE3KOB B Ky0Oe u
IIPSIMOYT'OJIBHOM IapaJuIeICIUIIE e

42

[IepnieHAUKYIAPHOCTD NPAMOU U
miockoctH. [Ipru3Hak
NEPHEHAUKYJIIPHOCTH IIPSIMOM U
IUIOCKOCTH

43

[leprieHAMKYIASIPHOCTH NPAMOUN 1
mockoctu. [IpusHak




44

NEePIEHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIECH
yepe3 TOUKY MPOCTPAHCTBA U
NEePIEHANKYIISIPHON K IMIIOCKOCTH

45

[ImockocTH U NEepHeHIUKYIIPHBIE UM
IPsIMbIE B MHOTOI'paHHUKAX

46

47

48

49

[110cKOCTH U NePHEHIUKYIISIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

[eprienAuKynAp U HAKIOHHAS.
[TocTpoenne nepneHAUKYIsApa U3 TOUKU
Ha MPSIMYIO

[eprienAuKyNAp 1 HAKITOHHAS.
[MocTpoenne nepneHAUKYIsApa U3 TOUKU
Ha MPSIMYIO

Teopema o0 TpEX nepHeHAUKYIIIPAx
(mpsimast 1 oOpaTHast)

50

Teopema o Tpéx nmeprneHAnKyIsIpax
(nmpsimast 1 oOpaTHast)

51

52

53

YronmexaycKpeyBaroUMUCATIPSIMbL
MU

[Tonck neprneHIMKyISApHBIX MPSMBIX €
IIOMOUIBIO NIEPIIEHAUKYIISPHBIX
MIOCKOCTEHN

OpTOF OHAJIbHOCIIPOCKTHPOBAHUC

54

[Toctpoenue ceuenuii kyoa, mpU3MBI,
MPAaBHJIbHOM MUPaAMH/IBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

55

[Moctpoenue ceuenuii kyoa, mpU3MBl,
MPAaBHJIBHOM MUPaAMU/IBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

56

CuMmMeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO TIOCKOCTH.
[ImockocTCUMMETpHIA B




MHOI'OI'paHHHUKaXx

57

58

59

[Tpu3Hak neprneHuKyIIpHOCTH MPSIMON
U TJIOCKOCTH KakK CIEACTBUE CUMMETPUU

[IpaBuibHBIE MHOTOTpaHHUKH. Pacyér
PacCcTOSIHUIN OT TOYKH JI0 IIJIOCKOCTH
[IpaBuibHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU JO IJIOCKOCTH

60

CniocoObl ONyCTUTH MEPIEHANKYIISPDI:
CUMMETpHUSs1, CABUT TOYKH I10
napasuieibHON psMOi

61

62

63

64

65

66

CnBur 1o HenapaJieIbHOU MPAMOH,
WU3MEHEHUE PACCTOSHUN

KonTponbnas padora "B3aumHoe
pacHoIoKeHHEe NPSMBIX U IIOCKOCTEN B
npocTpaHcTae”

[ToBTOpEHME: Yyroy Mexay NpsSMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

[ToBTOpEHME: yrom Mexay
CKPELIUBAIOIIMMUCS IIPAMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘I€CKI/Ie METOAbI BBIYUCIICHUA
yrila Mexay MpsIMBIMU B
MHOTI'OI'paHHHUKax

JByrpanHsbii yroy. CBOMCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO yria

67

[lepneniuKysIpHBIE MJIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHINKYISPHBIX
IJIOCKOCTEHR

68

[Ipu3Hak nepneHuKyIsIpHOCTH
IJIOCKOCTEW; TeOpeMa O MPSMOMN
[IEPECEUCHUS IBYX IIOCKOCTEH
NEPIECHIUKYIJSIPHBIX TPETHEN INIOCKOCTU

69

[IpsiMoyropHBIN Mapauienenunen; Kyo;




70

U3MEpPEHUs, CBOICTBA IPSIMOYTOJIBHOTO
napaJuesenunesa

TeopeMa 0 1MaroHany NpAMOYTrOJIbHOTO
napajiesienunea u ciecTBUe U3 Heé

71

72

73

CrepeomeTpruecKre U MPUKIaJIHbIC
3aJ1a4u, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

[ToBTOpEeHME: CKpenUBaOIKAECs
IpsIMbIE, TapaJLIENIbHBIE TNIOCKOCTH B
CTaHJAPTHBIX MHOT'OI'pPaHHHUKAX

[Tapa napanenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINUXCS MPAMBIX, PACCTOSIHHE
MEXIY CKPEIIMBAIOIIMMUCS MIPSMBIMU B
MPOCTBIX CUTYAIHSIX

74

75

PaccrosiHre OT TOUKU 10 MIIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

Brluncnenue paccTosHUN MEXTY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
ITOMOIIBIO NIEPIEHAUKYIIPHON
IIJIOCKOCTH

76

TpéxrpaHHslil yroyi, HepaBeHCTBaA IS
TpEXIpaHHbIX yrioB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yria

77

78

DeMeHTHI chepruuecKoil reoMeTpuu:
reoIe3NuecKue JMHUM Ha 3eMIe
KonTponbnas padota "Yrisl u
paccrosiHus"

79

80

CucremaTuzanus 3HaHUN
"MHOrOrpaHHHK Y €ro 3J1€MEeHTHI"
[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamuaa

81

[Ipusma. IIpsAmas 1 HaKJIOHHAS IIPU3MBI.
[IpaBuibHasgmpr3zMa

82

[IpsiMolt napainenenunen,




MPSIMOYTOJIBHBIN Mapajienenumnen, Kyo

BLIHYKJII)ICMHOFOFpaHHI/IKI/I .

83 . 1
Teopemadiinepa
Brinykibsie MHOTOrpanauku. Teopema

84 Diinepa. [IpaBuibHbIC U 1
NOJTYIIPaBUJIbHBIC MHOTOTPaHHUKHU

85 KoHnTtponbHaspabota "MHororpanHuku" 1

86 [TonsiTHE BEeKTOpA HA MJIOCKOCTH U B 1
POCTPAHCTBE

87 CymMmaBeKkTOpoB 1

88 Pa3nocTeBEeKTOPOB 1

89 [IpaBwonapamienenurnena 1

90 YMHOXEHNEBEKTOPAHAYUCIIO 1
Paznoxxenue Bektopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIS)KAMUX B OJHOU 1
TUIOCKOCTH

92 CKaJIIpHOCTIPOU3BEICHHE 1

93 Brruncnenue yria Mexry BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocrefimmes3agauun ¢ BEKTOpaMu 1

95 [Ipocreiimmesanauu ¢ BEKTOpaMu 1

96 [Ipocrefimmesamgaun ¢ BEKTOpaMu 1

97 [Ipocrefimmesamgauun ¢ BEKTOpaMu 1

98 O0o01IeHre U CUCTeMaTHU3alusI3HAHHHA 1

99 O00011IEHNE U CUCTEMATHU3AIMI3HAHUIA 1

10 .

0 O0o01IeHre U cUCTeMaTH3alus3HAaHUHA 1

10

1 HroroBasikonTponbHasgpadboTa 1

10 .

5 O06o0011eHNe U cucTeMaTU3aUsI3HaHUN 1

OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KUIIACC

Ne KosaunuecrBouacos
aramsyde DJieKTpOHHbIenM(ppoBbLIEOOPa30OBaTEII
Temaypoka A
1/ yp Bce @ KonTposabHbiep IMpakTuyeckuep st BLHBIEPECYPCHI
- ro a00ThbI a00ThbI
[ToBTOopenue Tembl "KooparHaTel
1 BEKTOpa Ha MJIOCKOCTH U B 1
npocTpaHcTBe"
2 [ToBTOpenue temsl "CkansipHOE 1
MPOU3BEICHUE BEKTOPOB"
[ToBTOpenue TeMbl "Brruucienue
3 yIriia MeX.Jy BEKTOpaMH B 1
npocTpaHcTBe"
[ToBTrOpenue Temsl "YpaBHEeHUE
4 MPSIMOM, IPOXOIAIIEH Yepe3 1B 1
TOYKHU"
5 VYpaBHEHHE MIIOCKOCTH, HOPMaJb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOPMaJIb, 1
YpaBHEHHUE MIJIOCKOCTH B OTPE3KaX
7 BekropHoenpousBeneHue 1
8 JInHelHbIEHEPABEHCTBA, 1
JIMHEHHOEPOrpaMMUPOBAHUE
9 JInHeliHbIEHEpABEHCTBA, 1
JMHEHHOENPOrpaMMHUPOBaHUE
AHaIUTUYECKHE METO/IbI pacuéTa
10 yTJia M@Ky MPSMBIMU B 1
MHOT'OTpaHHUKAX
AHaIUTUYECKHE METO/IbI pacuéTa
11 yria MeXIy MI0CKOCTSIMU B 1
MHOT'OTpaHHUKAX
12 @dopmysa pacCTOSHUS OT TOUKH J10 1
IIJIOCKOCTH B KOOPJMHATAX
13 HaxoxxaeHue pacCTOSHUI OT TOUKU 1




JI0 TUTOCKOCTH B KyOe

14

Haxoxnenue paccTossHuM OT TOUKH
J10 INIOCKOCTH B IIPaBUJIbHOM
UpaMu/Ie

15

KonrponsHaspabora
"AHanuTuyeckasireomeTpus”

16

17

Ce4eHusIMHOIOI'PaHHHUKOB:
CTaHIaPTHBIEMHOTOT PAHHUKHU
CeuyeHMSIMHOTOTPAaHHUKOB:
METO/ICIIE/IOB

18

19

CedeHusi MHOTOI'PAaHHHUKOB:
CTaHIIapTHI)IG IIJIOCKOCTH,
MepeCceUCHUs MPSMbBIX U
IIOCKOCTEH

[TapamtensHble npsMbIe U
IUIOCKOCTH: MapaJlleIbHbIC CEUCHUs

20

21

[TapannensHble IPsMBIE U
IJTIOCKOCTH: pac4y€T OTHOLIECHUI
[TapannensHble IPsMBIE U
IUIOCKOCTH: YIJIbI MEXIY
CKPEIIHMBAIIMMUCS NPSIMBIMU

22

IlepnieHIuKyNnApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NIEPIEHIUKYIJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

23

[leprienaAuKyNIApHBIE IPSIMBIE U
IUIOCKOCTH: TEOpeMa O Tpex
NepIeHINKYIIsIpax

24

[leprienaAuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS AJIUH B
MHOT'OI'paHHHKaX

25

IToBTOpenue: mwiomanu
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
Ioaaen, CooopaxeHust moa00us




26

[ToBTOpEHMeE: momagn
MHOTOYTOJTbHUKOB, ()OPMYJIIBI JUIS
IJI0IA eH, COOOPaKEHUSI TTOI00MS

27

[ToBTOpCHME: IUIOMIAIM
MHOTOYTOJBHUKOB, ()OPMYJIIBI JUIS
TJI0IAEH, COOOPaKEHUSI TIOT0OMS

28

IImomanmu ceueHumit
MHOT'OTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00US

29

30

31

[Tmomanu ceuenmnii
MHOTOTPAaHHUKOB: TUTOIIIA !
MTOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKCHHUS TOT00MS

KonrponsHas pabora
"[loBTOpEHME: MHOTOI'PAHHUKH,
CEUEHUs1 MHOTOTPaHHUKOB"

O6béM Tenna. O0beM
IIPSIMOYTOJIBHOTO NIapaJuleIenuIe1a

32

3anauyn 00 yABOCHUU Ky0a, O
KBaJparype Kyda; 0 TpPUCEKIIUU
yria

33

34

35

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MIPSIMOYTOJIBHOTO TIapaJuIeTIeTTHIIe /1A

[IpuknagHelie 3a1a4n, CBI3aHHBIE C
BBIUHCIICHHEM 00BEMa
MPSAMOYTOJIBHOTO MapasuieienuIena

OO6BEMITPAMOUTIPU3ZMBI

36

CrepeoMeTpuuecKue 3aJauy,
CBSI3aHHBIE C BHIYHCIICHHEM
00BEMOB MPSMON TPU3MBI

37

[TpuknanHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM TIPSIMON MPU3MBI

38

Brruucienue 00bEMOB TEI C




TIOMOIIBIO OMIPENEITEHHOTO
WHTEerpaa.
O0BEMHAKIIOHHOUTTPU3MBI

39

Brruncnenmne 06bEMOB Tel ¢
IMOMOLIBIO ONIPEACIEHHOTO
unTerpana. OobpEMIpamMuIbI

40

41

42

43

®opmyna 00bEMa MUPaAMHUIBL.
OtHomeHne 00beMOB MUPAMH/T C
O0IIUM YTIIOM

®opmysna 00bEMa MUpaMUIbL.
OtHomeHnne 00bEeMOB MUPAMH/L C
O0IIUM YTIIOM

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00bEMAMU HAKJIOHHOMN
PU3MBI

CrepeomeTpuueckue 3a1auu,
CBsI3aHHbBIE ¢ 00BEMAMU TTHPAMHUIBI

44

[IpukanHble 3a1a4u MO TEMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHOM MPU3MBI

45

46

47

[IpukiagHeie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM MTUPAMHU/IBI
[Ipumenenne oOBEMOB.
Brruucnenue pacctostHus 10
IJIOCKOCTH
KonTponbHaspabora
"O6BpEMMHOTOrpaHHHUKA"

48

[unuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUITHHIPHIECKON
MMOBEPXHOCTHU

49

Hunusap. [Ipamoii kpyrosou
nuHap. [Inomans noBepxHoCcTH
LUAJIUHIPA

50

Konunueckas moBepxXHOCTb,




o1

52

53

oOpa3zyromne KOHHIeCKOU
nosepxHoctu. Konyc

CeueHue KOHyca IJIOCKOCTBIO,
napajuieNbHOM MII0CKOCTH
OCHOBAHUS

Yceu€nnsiii konyc. M3o0paxeHue
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa

54

55

[Tnomans 60KOBOM MOBEPXHOCTU U
ITOJIHOW ITOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOECHUEM CEYEHUH HUINHAPA,
KOHYyca

56

57

58

CrepeoMeTpuyecKue 3aaud Ha
JTIOKa3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOEHUEM CEYEHUHN TUINHAPA,
KOHYca

[Ipuknagaele 3a1a4n, CB3aHHBIE C
HWIAHAPOM
[Ipuknagaeie 3a1a4n, CBI3aHHBIE C
LWIAHAPOM

59

60

Cdepa u map

[Mepecedenue chepsl U mapa ¢
iockocTeio. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua u
n300pakeHuenapa

61

62

ITepeceuenue cepsl U mapa ¢
I0CcKOCThI0. Kacanue mapa u
cdepbl IOCKOCThI0. Bua n
n300pakeHueapa

VYpasuenue chepsl. [Lnomanp
cdepsl u e€ yacrei

63

CummeTtpusichepsl U mapa




64

CrepeomeTpHuueckue 3aauu Ha
JI0KA3aTEIbCTBO U BEIYUCIIEHUE,
CBSI3aHHBIE CO CEpOi U MapoM,
IIOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0KA3aTEIbCTBO U BEIYUCIIEHUE,
CBSI3aHHBIE CO cepoil U mapom,
IIOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

[IpukitagHele 3a1a4m, CBSI3aHHBIE CO

chepoii u mapom

67

68

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTHU, BBIYUCIICHUS B
OKPY>KHOCTH, CTaHJapTHBIC
moxoous

Pazauunsie KOM6I/IHaIII/II/I TECI
BpalICHUA U MHOTOT'PAaHHUKOB

69

70

3amaun o Teme "Tena u
MIOBEPXHOCTHU BpareHus"
3agauu o teme "Temna u
MMOBEPXHOCTHU BpauieHus"

71

KonTponbnas padora "Tena u
MMOBEPXHOCTHU BpauieHus"

72

73

74

O6béM mumHapa. Teopema 06
00BEME MPSAMOTro HUIUHAPA
Brruucnenne 005EMOB TeI €
MIOMOIIIBIO OTIPENIENIEHHOTO
uHTerpana. O6bpEMKOHyCa
[Tmomaay OOKOBOM M IOJTHOH
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB IUITUH/IPA, KOHYCA

76

[Ipuknagubie 3a0a91 10 TEME




77

78

"OO0BEMBI U IUIOLIAINA
noBepxHocrel Ten"

O0BEM mapa 1 IIapoBOTO CEKTOPA.
Teopema 06 o0BEME m1apa.
[Tnomane chepsr.
CrepeoMeTpHyecKHe 3a1a4H,
CBSI3aHHBIC C BEIYHUCIICHUEM
00BEMOB 1Iapa, MapoBOTO
CerMEHTa M IIapOBOT0 CEKTOPA

[IpukiaaHbIe 3a1a49H 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM I11apa U IIOIIA/IBIO
cepsl.
COOTHOIICHUAMEXKTYTUTOIIAISIMHIT
OBEPXHOCTEHN U
00BEMaMUIIOI00HBIXTE
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[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenune o6bEMa mipu mo100omm.
CrepeomeTrpuyeckue 3a1au,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB TeJ U IUIoIaAeH
ITOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX
Ten"

JIBM>KeHUS MPOCTPAHCTBA.
OTtoOpakenusi. J[BrkeHus u
paBeHCTBO (uryp.
OO01mecBoicTBaIBIIKEHU I
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Buael 1BukeHUi: napaiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3€pKajibHasi CHMMETPHS, TOBOPOT
BOKPYT IPSIMOM

[TpeobpazoBanus momobus. [Ipsmas
u chepa Diinepa
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I'eomeTpuueckue 3anauu Ha




IMPUMEHCHUC OIBVXCHUS

85
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Kontponbnas padota "BekTopsl B
npocTpaHcrae”

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cucTeMaTu3alus 3HaHU:
"[TapaiyienbHOCTh NPSIMBIX U
IIJIOCKOCTEH B pocTpaHCcTBe"

O6o6maromee nmosropenue 11
MOHSTHI M METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CHCTeMaTH3alus 3HAHUI:
"BexTops! B mpocTpaHcTae"

O6o6mraromee nmosropenue 11
HOHSITHI M METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CHCTeMaTH3alus 3HAHUI:
"BexTops! B mpocTpaHcTae"

O6o061matomiee nosropenue 11
MOHSATUI U METOJIOB Kypca
reomerpun 10-11 kmaccos,
cucremarusanus 3HaHuii: "OobeM
MHOTOTrpaHHHKaA"

O6o061matomiee nosropenue 11
MOHSATUN U METOJIOB Kypca
reometpuun 10-11 kmaccos,
cucremarusanus 3HaHui: "OObeM
MHOT'OrpaHHUKa"

Oo6o6m1aromee nosropenue 11
MOHSTUN U METOJIOB Kypca
reomerpun 1011 kiaccos,
cucTeMaTu3allis 3HaHHH:
"ITnomaau MOBEPXHOCTH U O0BEMBI
KpyIJbIX Ten"

92

O6o6maromee moBTopenue 11




MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kiaccos,
CHCTEMAaTH3allMsl 3HAHMIA:
"ITnomaamu MOBEPXHOCTH U O0BEMBI
KpYIJjbIX Te"

93
94

HToroBasikoHTpoibHasipaboTa

HroroBasikoHTponbHaspadboTa
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[ToBTOpeHME, 06001IICHNE 1
CHCTeMaTH3allnsl 3HAHUH
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Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUN
KaK HayKU U €€ poiib B PA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

98
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Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKHU U €€ poiib B PA3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPUU
KaK HaYKH{ U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH
KaK HayKU U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM
KaK HayKy U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJOTUHI

102

HcTopust pa3BUTHS CTEPEOMETPUH
KaK HayKU U €€ pojib B Pa3BUTHU




COBPCMCHHBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Ui

OBIIEE KOJIMYECTBO YACOB I1O

ITPOTPAMME 102



YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETU UHTEPHET






