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HNOACHUTEJIBHASA 3AIIMCKA

I'eomerpus siBIsieTCsl OMHUM K3 0A30BBIX KypCOB Ha YPOBHE CPEIHET0 OOLIero oOpa3oBaHUs, TaKk Kak oOecrieunBaeT
BO3MO)KHOCTh HM3yU€HHUsS IUCHMIUIMH E€CTECTBEHHO-HAyYHOW HAIIPaBICHHOCTH W MNPEAMETOB T'YMaHUTAPHOTO ITUKIIA.
[Tockonbky jorudeckoe MbIIUICHHE, (HOPMUPYEMOE MPH U3YyYCHUH OOYYaIOLUIMMUCS MOHATHHHBIX OCHOB T€OMETPHH, MPH
JI0Ka3aTeIbCTBE TEOPEM M MOCTPOEHUH LIEMOYKH JIOTHYECKUX YTBEPKIACHUN NPU PELIEHUH T€OMETPUUECKHX 3a/1ad, yMEHUe
BBIIBUTaTh U OMPOBEPraTh IMIIOTE3bl HEMOCPEACTBEHHO UCIIOJB3YIOTCS MPH PEIIEHUH 3a]ad €CTECTBEHHO-HAYyYHOIO IUKIIA,
B YaCTHOCTH (PU3UYECKUX 3a/1a4.

Lens ocBoeHust mporpaMmbl yaeOHOro Kypca «['eoMeTpus» Ha yriyOJEHHOM ypOBHE — pPa3BUTHE MHIUBHIYATbHBIX
CHOCOOHOCTEH O00yuarommxcsi MpH M3YYEHWH TEOMETPHHM, KaK COCTaBISIOMIEH mpeameTHOH obnactu «MaremaTnka W
nHpOpMaTHKa» uYepe3 obOecrieyeHHe BO3MOXKHOCTH MPHOOPETEHHs] W HUCMONB30BaHUS Ooiiee TIyOOKHX T€OMETPUYECKUX
3HAaHUH W ACUCTBHH, CIEUU(PUUHBIX TEOMETPHHM, U HEOOXOAWMBIX JUIS YCIEHIHOTO MPO(EeCCHOHANTBHOIO 00pa3oBaHM,
CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHKH.

[IproputeTHpIME 3a7a4aMy Kypca T€OMETPUH Ha YrIyOJIEHHOM ypOBHE, PACHIMPSIIOIIUMH M YCHIIMBAIOIIUMH KypC
0a30BOT0 YPOBHS, SIBJISIFOTCSL:

pacipeHne MpeacTaBIeHUs] O TEOMETPHH KaK YaCTH MUPOBOW KyJNbTYphl U (OPMHPOBAaHUE OCO3HAHUS B3aUMOCBSI3U
TE€OMETPUHU C OKPYKAIOIIUM MUPOM;

(opMHpOBaHUE TpEACTaBICHUA O MPOCTPAHCTBEHHBIX (UIypaX KaKk O BaKHEWIIMX MaTeMaTHUYECKHUX MOJEIX,
MO3BOJIAIONIUX OINHUCHIBATh U M3y4yaTh pasHbIE SIBIEHUS OKPY)KAlOIIEro MHpa, 3HaHHE MOHATUHHOIO ammapara 1o pasjeny
«CrepeomeTpus» yueOHOTO Kypca TeOMETPHUH;

(dopMHpoBaHUE yMEHHs BJIAJeThb OCHOBHBIMH TIOHATHUSIMH O MPOCTPAHCTBEHHBIX (HUIYpax MW HMX OCHOBHBIMH
CBOWCTBaMH, 3HAaHHE TEOpPeM, (OPMYI U YMEHUE UX MIPUMEHSTh, YMEHUS J0KA3bIBATh TEOPEMbI H HaXOAUTh HECTaHIapTHEHIE
CIOCOOBI pellleHus 3a/1a4;

(opMHpOBaHNE yMEHHs Paclio3HaBaTh HAa YEPTEXKAX, MOJCIISX U B peaJIbHOM MHPE MHOT'OIPaHHUKHU U TE€Ja BPaLleHus,
KOHCTPYHPOBATh T€OMETPUUECKUE MOJIEIIN;

(hopMHpOBaHNE TOHUMAHHS BO3MOXHOCTH aKCHOMAaTUYECKOTO [TOCTPOCHUSI MATEMaTHIECKUX TEOPHid, (OPMHUPOBaHHE
MOHUMAaHUS POJIM aKCUOMATHKH IIPU IPOBEICHUH pacCy>KACHUil;

(bopMHpOBaHHE YMEHHUS BJIQAECTh METONAMH [OKA3aTeNbCTB M aJITOPUTMOB PEIIEHHs, yMEHHs WX NPUMEHSTb,
MIPOBOJUTH JOKa3aTENbHBIE PACCY)KOCHHS B XOAE PELICHUS CTEPEOMETPHYECKHUX 3aJad M 3a7ad C MPAKTHYECKUM
coJep)xaHueM, (popMUpOBaHME NPEACTABICHUS O HEOOXOAMMOCTH [OKAa3aTeNbCTB HPU OOOCHOBAHMU MaTEMaTHYECKHX
YTBEP)KICHUN U POJIM aKCHOMATUKH B ITPOBEICHUH ACTYKTUBHBIX PACCYKICHHMN;

Pa3BUTHE U COBEPILIEHCTBOBAHNE MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CHOCOOHOCTEH O0YyYaroLIMXCsi, MO3HABATEIHLHOM
aKTHUBHOCTH, HCCIIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBILUICHUS, HHTEPECa K U3yUYCHHIO T€OMETPHH;

¢dbopmupoBaHre (QYHKIHMOHAIBLHOH I'PAaMOTHOCTH, PEJIEBAaHTHON TIE€OMETpUH: YMEHHS pPAacllO3HAaBaTh MPOSBICHUS
reOMETPUUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peasibHBIX JKM3HEHHBIX CUTYalUsIX W NPU M3YHYEHUH APYTHX
y4eOHBIX IIPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, MOJICIIMPOBAHUS PEANBHBIX CUTYALMH, HCCIIEOBAHUS
MOCTPOCHHBIX MOJIEJIEH, MHTEPIPETALUH [TOJTYIESHHBIX PE3YIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JHHUSAMH yueOHOTo Kypca «l'eomerpusi» B 10—11 kmaccax sBistrores: «lIpsimble u
IUIOCKOCTH B MPOCTpaHCTBE», «MHororpanHukm», «Tema BpameHus», «BeKTOpbl M KOOpPOMHATHI B IMPOCTPAHCTBEY,
«/IBM>KEHHS B IPOCTPAHCTBEY.

CoopmymupoBannoe Bo @PI'OC COO tpeGoBaHUE «yMETh ONEPUPOBATH MOHATUSIMHUY», PEIEBAHTHBIMA I'€OMETPUH Ha
yriayonéaHoMm ypoBHe oOyuenus B 10—11 kmaccax, OTHOCHTCS KO BCEM COJEp)KaTeNbHBIM JIMHUSAM y4eOHOro Kypca, a
(dbopMHpOBaHHUE JTOTMYECKUX YMEHUH pacipenensercs He TOJIbKO MO COoAepKaTeIbHBIM JHHHUSM, HO U 1O rojiaM o0y4YeHHsI.
Conepxanne oOpa3oBaHMs, COOTBETCTBYIOIEE MPEJMETHBIM pe3ylibTaraM ocBoeHuss DenepanbHoll pabouei porpaMmel,
pacrpenenéHHpIM TI0 ToAaM OOyYeHIsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 9TOOBI KO BCEM OCHOBHBIM, NMPUHITATTHATHHBIM
BoIpocaM oOydaromyecs: o0pamaiiuch HEOJHOKPAaTHO. DTO TMO3BOJSET OPraHW30BaTh OBJIAJACHUE TIeOMETPHUSCKHUMU
MOHATHSAMH ¥ HaBBIKAMH TOCJTIEIOBATENbHO W TOCTYHATENhHO, C COOJIOJCHHEM MPHHIMIA TPEEMCTBEHHOCTH, a HOBBIE
3HaHUsI BKIFOYATh B OOIIYIO CHCTEMY F€OMETPHUECKHUX IMPEJICTABICHUH 00YYaIONINXCs, paciiupsis U yriuyossist e€, oopasys
MIPOYHBIE MHO)KECTBEHHBIE CBSI3H.

[lepexon K 3yueHUIO TEOMETPUH Ha YIIIyOJIEHHOM YPOBHE TTO3BOJISET:

co3nath ycioBus s auddepennpanuu o0ydeHus, MOCTPOCHUST WHAWBUAYAIBHBIX O0pa30BaTENBHBIX MPOTPamMM,
o0ecreynTh Yriayon€HHOe U3yUeHne TeOMETPUH KaK cocTaBIsIonIel yaeOHoro npenmera «MareMaTHkay;,

MOJITOTOBUTH OOYYAIOMIUXCS K TPOJOJDKEHHIO HM3YYCHUS MaTeMaTHKH ¢ y4€ToM BbIOOpa Oynymieil mpodeccuw,
o0ecrieynBasi IPEEeMCTBEHHOCTh MEXTy OOIIMM U PO ECCHOHATBHBIM 00pa30BaHUEM.

Ha m3yuenue yuebHoro kypca «['eomeTpusi» Ha yriyonéHHoM ypoBHe oTBoauTcs 204 waca: B 10 knacce — 102 gaca (3
gaca B Hemenmo), B 11 kmacce — 102 gaca (3 gaca B HEEIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe B MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, MpsiMas, MIOCKOCTh, MPOCTpaHcTBO. [loHsATHE 00 akCcHOMAaTHYEeCKOM
MTOCTPOCHUU CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPUH U CIEICTBUSA U3 HUX.

B3anmHOe pacnonokeHne MpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOINNECS, TApaJUIENIBHBIE U CKPEIIUBAIOLINECS MIPSMBIE.
IIpusHaky ckpemmuBaromMuxcsa NpsMbIX. [lapamiepHOCTh MPSMBIX M INIOCKOCTEN B IMPOCTPAHCTBE: NapajlIeNbHbIE IPSIMEIE B
MIPOCTPAHCTBE, MapaUICIbHOCTh TPEX MPSMBIX, MapaUIEIbHOCTh NPAMOM M IUIOCKOCTH. llapamnmensHoe W LEHTpalbHOE
MpOeKTHpOBaHue, n3o0paxkeHne Quryp. OCHOBHBIE CBOMCTBAa MapajuUIeIbHOTO MPOEKTHpOBaHMA. M3o00paxeHuwe ¢uryp B
MapauIeIbHON IPOEKIUH. YTIIBI ¢ COHAIIPABICHHBIMU CTOPOHAMH, YTOJI MEXy NPSAMBIMU B IIpocTpaHCcTBe. [lapamiensHOCTh
IJIOCKOCTEH: TapauieNbHbIe TIOCKOCTH, CBOMCTBA MapajuleNbHbIX mmockocTeil. [Ipocrelinmiie mpocTpaHCTBEHHBIE (UTYPHI
Ha TUIOCKOCTH: TETPpa’Ip, NapajlIeNeNnIe, IOCTPOESHNE CEUCHU.

IlepnieHIUKYIIPHOCTh NPSAMON U IUIOCKOCTH: NEPIIEHANKYIISIPHBIE MIPSIMBIE B TIPOCTPAHCTBE, IPSMBIE MTapajlIeIbHbIC U
NEPNECHIUKYJSIPHBIE K IUIOCKOCTH, TPU3HAK MEPHEHIUKYISIPHOCTH NPAMOM M IUIOCKOCTH, TeOpeMa O MpsIMOR
NEePHEHIUKYISIPHON TI0cKoCTH. OpTOroHanbHOe NpoeKTupoBanue. [leprneHauKysip 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE OT MPSIMOM A0 IUIOCKOCTH, NPOEKuus (Urypsl Ha IUIOCKOCTb. [leprneHanKyIspHOCTh IIOCKOCTEH:
MIPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOCKOCTEN. TeopeMa o TpEx MepneHANKyIsIpax.

VYIibl B IpOCTPAaHCTBE: YTON MEXKAY NPSIMOM U IUNIOCKOCTBIO, ABYTPAHHBIA YTOJI, IMHEWHBIN Yrojl IBYTPaHHOIO yIJa.
TpéxrpanHblii 1 MHOrorpaHssie yribl. CBOMCTBA IUNIOCKUX YIJIOB MHOIOTpaHHOro yria. CBOKMCTBA IJIOCKUX U JBYTPAHHBIX
YIII0B TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB AJIsl TPEXTPAHHOTO yTJa.

MHoOrorpaHHuK#"

Bunael MHOrOrpaHHUKOB, pa3BEépTKa MHOrorpaHHuka. [Ipu3ama: N-yroipHas mpusma, IpsMas U HaKIOHHAS NPU3MBL,
OoKOBass M TOJNHAs MOBEPXHOCTh Npu3Mbl. [lapannenenuiiesn, NpsSMOYTONBHBIA MapajyieNienNules M €ro CBOHCTBA.
Kparyaiimue myt Ha TOBEpXHOCTH MHOTOrpanHuka. Teopema Diinepa. [IpoctpanctBennas teopema [Iudaropa. [Mupamuna:
N-yroyibHas MUpamua, NpaBUiIbHas U ycedéHHas nupamubel. CBoiicTBa pédep U OOKOBBIX TpaHel MPaBUIIBHOW MUPAMUJIBI.
[IpaBunpHBIE MHOTOTpaHHMKH: MpaBUJIbHAs NpHU3Ma M TMpaBWIbHAs NHpaMHIa, NpaBUIbHAs TpPEyrojibHas MUpaMuia U
MPaBUIBHBIN TeTpadap, Ky0. [Ipencrapnenne o NpaBMiIBHBIX MHOTOTPAHHUKAX: OKTadIpP, JOACKadAP U UKOCAP.

Brruncnenne 3neMeHTOB MHOTOTPaHHUKOB: p€Opa, AnaroHanu, yriiel. [lnomans GOKOBOH MOBEPXHOCTH M MOJHOH
MOBEPXHOCTH TPSIMOM MPU3MBI, IUIOMIAJh OCHOBaHUI, Teopema O OOKOBOM MOBEPXHOCTH MNpsMoi mpusMmbl. [lnomans
OOKOBOH MOBEPXHOCTH M IOBEPXHOCTH MPABUIILHON MHPAMUJIBI, TEOPEMa O TUIOMIAN YCeUYEHHON THPaMHU/IbL.

CrumMMeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUHM MPABUIBHBIX MHOTOTPAaHHUKOB. CHMMETpHs B NPaBUIBHOM
MHOTOTPaHHUKE: CHMMETPUS Tapajiesienune1a, CAMMETPHS TPaBIIIbHBIX MPU3M, CAMMETPHS MPaBUIIBHOM MUPaMHU/IBL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsTHA: BEKTOp B TPOCTPAHCTBE, HYJEBOW BEKTOp, AJMHA HEHYJEBOTO BEKTOPA, BEKTOPHI KOJUTUHEApHBIE,
COHAIIpaBJIEHHbIE ¥ TIPOTHBOIOJIOKHO HaIpaBJIeHHbIE BEKTOPbl. PaBEHCTBO BEeKTOPOB. J|eHCTBUS ¢ BEKTOpaMH: CIOXKEHHE U
BBIUHTAaHHE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHO)XKEHHE BEKTOpa Ha uHcio. CBOHCTBA CIIOKEHHUS BEKTOPOB.
CBoiicTBa yMHOXKEHHUS BEKTOpa Ha uucio. [loHaTne KoMIutaHapHble BeKTOpHI. [IpM3HaK KOMITJTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapannenenunena. Teopema O pas3loXeHWH BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopaMm. [IpsmoyrompHas
CUCTeMa KOOpAuHAT B npocTpancTBe. KoopauHatel BekTopa. CBA3b MEXAY KOOpAMHATAMHU BEKTOPa U KOOPAMHATAMHU TOYEK.
VYron mexay BekTopamu. CKalsipHOE IPOU3BEICHNE BEKTOPOB.

11 KJIACC

Tesa Bpamenns

[lonsaTHst: UMIMHApPUYECKas MOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTb, CQepHuecKas MOBEPXHOCTb, 00Opasyrolue
noBepxHocTei. Tena BpalieHWs: UWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3zaumnoe pacmonoxenue cdepsl u
IUIOCKOCTH, KacaTellbHasl INIOCKOCTb K cepe. M300pakeHue Te BpallleHus Ha IJI0CKOCTH. Pa3BépTka LmMHApa U KOHYcA.
CummeTtpus cdepsl 1 mapa.

O06BEM. OcHOBHBIE cBO¥icTBa 00bEMOB Tell. TeopeMa 00 00bEME MPSIMOYTOJILHOTO MapalieNieNuIe/ia U CIeCTBUS U3
He€. O0BEM MPsIMON M HAKIIOHHOM NMPHU3MBL, IIMIIMHAPA, THPaMHIBI U KoHyca. OOBEM I1apa v mapoBOro CErMEHTa.

KomOuHanmu Ten BpalieHuss ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BIvicaHHas B IMJIMHIP, ONMMCAHHAS OKOJIO IMJIMHIPA.
Ilepeceuenue cepsl u mapa c miockoctbio. Kacanue mapa u cdepsl miockocTsio. IIoHsATHE MHOTOrpaHHNKA, OIMCAHHOIO
okoJ10 cepbl, chepbl, BIUCAHHOH B MHOTOIPAaHHUK HITH TEJIO BPAILICHHS.



[Tnomane MOBEPXHOCTH NWIMHIPA, KOHYyCa, Iuiomanb cepsl U e€ yactehd. [lomodbue B mpocTtpancTBe. OTHOIICHKE
00BEMOB, TUIOMmAACH MOBepXHOCTEeH MOoA00HBIX ¢uryp. IIpeoOpasoBanue moA00OHs, roMoTeTus. PelieHue 3azgad Ha
IJIOCKOCTH C UCTIONB30BAHUEM CTEPEOMETPHUECKUX METOJIOB.

[TocTpoeHne cedeHWii MHOTOTPAHHUKOB M TEJ BpAIICHHUS: CEYCHUS IWIMHApA (TMapauielbHO W MEPIEeHINKYIISIPHO
ocH), cedeHus1 KoHyca (MapajuielbHble OCHOBAHHUIO M MPOXOMSIINE Yepe3 BEPIINHY), CEYCHHS Iapa, METOIBI TOCTPOCHHS
CEYeHHUI: METO/I CIIeIOB, METO]T BHYTPEHHETO MPOEKTUPOBAHUS, METO]T TIEPEHOCA CEKYIIEH MITOCKOCTH.

BekTopbl M KOOPIMHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpancte. Omepanny Haj BeKTOpamd. BekTopHOE yMHOXKEHHE BEKTOpPOB. CBOWCTBAa BEKTOPHOTO
ymHOxeHus. [IpsmoyronbHas cuctemMa KoopauHat B mpoctpaHcTse. Koopaurater BekTopa. Pasnoxkenne Bekropa mo 6asucy.
KoopanraTHO-BEKTOPHBIN METOJT TIPY PEIIEHAH T€OMETPUIECKHX 3a/1a4.

JBu:KeHUs1 B MPOCTPAHCTBE

HBwkenns mpoctpancTBa. OtoOpaxenns. [IBmwkeHns um paBeHcTBO (uryp. OOmme cBoWcTBa ABMKEHWH. Bumbl
IBIOKCHAN: TApajuleTbHBI TIepeHOoC, IEHTpalTbHAs CHMMETpHUS, 3€pKaNbHas CHMMETPHS, MOBOPOT BOKPYT MPSIMOU.
[IpeobpazoBanus monoous. Ilpsmas u cdepa Ditnepa.



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSI YUEBHOI'O KYPCA «'EOMETPUS» (YIJIYBJEHHBIN
YPOBEHb) HA YPOBHE CPEJHEI'O OBHIET'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaanckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTH TPAXKAAHCKON MO3UIMH 00YYArOMIEToCsd KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHHCKOTO
oOIiecTBa, MpenCcTaBICHHE O MAaTeMaTHYEeCKHX OCHOBaX (DYHKIIMOHHPOBAHWS PA3IUYHBIX CTPYKTYpP, SBICHHH, MPOIEITyp
TPaXTaHCKOTO 00ImmecTBa (BBIOOPHI, OMPOCHI W APYroe), yMEeHHWE B3aWMOJEHCTBOBATH C COLUAIBHBIMH HHCTUTYTaMH B
COOTBETCTBHH C MX (YHKIMSIMH U Ha3HAUYCHUEM;

2) naTpuoTHYECKOe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKTAHCKOW WIACHTUIHOCTH, YBRKEHUS K MPOIUIOMY W HACTOSIIEMY POCCHHUCKOM
MaTeMAaTHKH, IIEHHOCTHOE OTHOIICHHUE K JIOCTIKEHHSIM POCCHICKIX MaTeMaTHKOB U POCCUMCKON MaTeMaTHYECKOW IIKOJIBI,
WCTIONB30BaHME ITUX AOCTIDKEHUH B IPYTHX HAyKaX, TEXHOJIOTHAX, Chepax SIKOHOMHUKH;

3) AyXO0BHO-HPaBCTBEHHOE BOCIIUTAHME:

OCO3HaHWE JYXOBHBIX IEHHOCTEH POCCHICKOTO Hapojaa, chOpMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO
MOBE/ICHNUS, CBSI3aHHOTO C TMPAKTUYECKHM MPHMEHEHHEM IOCTHKCHHHA HAyKH W JEATEIbHOCTHIO YYEHOTO, OCO3HAHWE
JUYHOTO BKJIAJIa B TIOCTPOCHHUE YCTOMIUBOTO Oy TYIIETO;

4) 3cTeTHYeCKOe BOCIIMTAHUE:

ACTETHYECKOE OTHOIICHHE K MHPY, BKIIOYAs JCTETHKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTeH, OOBEKTOB, 3ajaad,
pelIeHnH, pacCyXIeHUH, BOCOPUAMYHBOCTh K MATEMaTHIECKUM ACTIEKTaM Pa3IMdHbIX BHIOB HCKYCCTBA;

5) pusu4eckoe BocnuTaHmne:

c(hOpMUPOBAHHOCTH YMEHUSI MPUMEHSITh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax 370poBOro M OezomacHOro odpasa
KU3HU, OTBETCTBEHHOE OTHOIIICHNE K CBOEMY 3/I0POBBIO (3[I0POBOE MUTAaHUE, COATAHCUPOBAHHBINA PEXUM 3aHITUN U OT/ABIXA,
perymsapHas ¢uzndecKas aKTUBHOCTH), (PH3MYECKOE COBEPIICHCTBOBAHWE MPH 3aHITHUAX CHOPTHBHO-03I0POBUTEIHHON
JeSATETHHOCTHIO;

6) TpynoBoe BociuTanue:

TOTOBHOCTh K TPYIy, OCO3HAHWE IICHHOCTH TPYAOIIOOMS, WHTEpEC K pasauuHbiM cdepam NpodhecCUoHaTbHON
JESITCIILHOCTH, CBSI3aHHBIM C MaTEMAaTUKOM M €€ NPUIOKEHUSIMM, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyliein
HpO(bCCCI/II/I U PCAJIM30BbLIBATH CO6CTB€HHBIC JKM3HCHHBIC ILJIaHbI, T'OTOBHOCTb H CHOCO6HOCTB K MAaTreéMaTUYCCKOMY
o0pa30oBaHWI0O M C€amMOOOpa30BaHMI0O Ha NPOTSDKCHUM BCEH JKWU3HU, TOTOBHOCTh K aKTHMBHOMY Y4YacTHIO B PEIICHUM
MPAKTUYECKUX 3a7]a9 MaTEeMaTUUECKON HAIIPABJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIINTAHME:

C(bOpMI/IpOBaHHOCTB SKOJIOTHYECKOUN KYJIBTYPbI, IOHUMAaHHUEC BJIMAHUA COLUAIBLHO-3KOHOMUYCCKUX IIPOICCCOB Ha
COCTOSIHUE TIPUPOHOM M CONMANBHON Cpelibl, OCO3HAHHE IIO0ATBHOIO XapaKkTepa SKOJIOTHIECKUX MPobieM, OpHEeHTAINs Ha
MPUMEHEHHUE MATeMAaTUYCCKUX 3HAHWUU JUIs PEIICHUs 3a]lad B 00JaCTH OKPYXarolled Cpelibl, MJIAHUPOBAHUE MOCTYIIKOB U
OIIEHKHU MX BO3MOXHBIX MMOCIEJCTBUM I OKPYXAIOIIEH Cpelibl;

8) meHHOCTH HAYYHOTO0 MO3HAHUSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLICCTBEHHOMN
MPaKTUKHU, TOHUMaHHE MaTeMaTHYeCKOW HAYKH KaK cepbl YeITOBEUYECKON AATEILHOCTH, 3TANOB €€ Pa3BUTHS 1 3HAYMMOCTH
IJId pa3BUTUA LUBUIIM3ALWKU, OBJIAJICHUC A3BIKOM MAaTEMAaTUKU N MaTeMaTHYeCKOM KyJ'IBTypOfI KaK CpE€ACTBOM IIO3HAHHA
MHpa, TOTOBHOCTH OCYIIECTBJIATH IIPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD HHANMBUAYAJIbHO U B I'PYIIIIC.

METANPEJIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEpPCAJbLHbIE YUeOHbIe TeiicTBUS

ba3oBrble Jloruueckue AeicTBHS:

BBISIBIIATHh M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMATHUECKHX OOBEKTOB, MOHSATHH, OTHOIICHUN MEXITY
TIOHATUSAMU, (OPMYIIUPOBATE OIPEACIICHUS TTOHIATHHA, YCTAaHABINBATh CYIECTBEHHBIN MPU3HAK KIACCHU(PUKAITAN, OCHOBAHUS
JUTst 0000IIEHHS U CPaBHEHUS, KPUTEPUU IIPOBOIMMOTO aHAJIN3a;

BOCIPUHUMATh, (HOPMYITUPOBATh U MPE0oOPa30OBBIBATh CYXK/JCHUS: YTBEPAUTEIbHBIE W OTPHUIATEIbHBIE, CIUHUYHBIC,
YacTHBIE U OOIIHE, YCIOBHBIC,

BBISBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W NPOTHBOpeuus B (haKkTax, JAaHHBIX, HAOIIOJCHUSIX U
YTBEPKACHUSIX, TIPejlaratb KpUTEPUH 7Sl BBISIBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

JIeNiaTh BBIBOABI C HCIOJIB30BAHWEM 3aKOHOB JIOTHKH, JACIYKTHBHBIX W WHIYKTHBHBIX YMO3aKIIOUYCHHIA,
YMO32aKIJIIOUEeHHI 110 aHAJIOTHH;



MPOBOJIUTH CAMOCTOSTENEHO JOKA3aTelbCTBA MATEMATUYECKUX YTBEpkKACHHUN (NpSAMBIE W OT MPOTUBHOTO),
BBICTPaNBaTh apryMEHTAIUIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS 1 BBIBOJIBI;

BBIOMpPATh CIOCOO pereHust yd9eOHOH 3amadn (CpaBHHBATh HECKOJBKO BAapHAHTOB PEIICHHS, BEIOMpaTh Hambosee
MOJIXOIANIHN ¢ y4ETOM CaMOCTOSATENFHO BBIICTICHHBIX KPUTEPHEB).

Ba3zoBble HccaenoBaTebCKHe AeiiCTBUS:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIIEOBATEIbCKUI MHCTPYMEHT MO3HAHHS, (OPMYITUPOBATH BOMPOCHI, PUKCUPYIOIINE
MPOTHBOPEYHE, MPOOIeMy, YCTAHABINBATL HCKOMOE U JIaHHOE, (POPMUPOBATH THITOTE3Y, apIYMEHTHPOBATH CBOIO MO3UIIHIO,
MHEHHE;

MPOBOJUTH CAMOCTOSTENLHO CIUTAHUPOBAHHBIA OKCIIEPUMEHT, HCCIICJOBAaHUE IO YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOTO 00BEKTA, SIBICHUSI, IPOIIECCa, BHISBICHUIO 3aBUCUMOCTEH MEXy 00bEKTaMHU, SIBICHHSIMH, IPOIECCAMHU;

camMocTosSITeThHO  (hopMynmupoBaTh O0OOOIIEHWS W BBIBOJABI 10 pe3yjibTaTaM NPOBEAEHHOTO HAONIOIEHUS,
WCCIIEIOBAHNS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3yIbTATOB, BHIBOJIOB U 000OIICHNUI;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKXKE BBIABHIATh MPEANONOKEHHS O €ro Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBIISITH JIeQUIMTH HHOPMAIIUY, JTAHHBIX, HEOOXOJMMBIX JIJIsl OTBETA HA BOMPOC U JUTS PEIICHUS 3a/1a4H;

BBIOMpaTh HMHGOpPMAIMIO W3 UCTOYHUKOB PA3NIMYHBIX THIIOB, aHAIU3UPOBATh, CHCTEMATHU3UPOBATH U
WHTEPIPETUPOBATh HHPOPMAIHIO PA3INIHBIX BHJIOB U (POPM TPEICTABICHHUS,

CTPYKTYpPHUPOBATh HH)OPMAIIHIO, TIPEICTABIATH € B Pa3IUYHBIX (hopMax, HILTIOCTPUPOBATE TpaduIecKu;

OLICHUBAThH HAJIEKHOCTH HHPOPMAIIUH IO CAMOCTOSATEIBHO CHOPMYITHPOBAHHBIM KPUTCPHSIM.

KoMMyHnKaTHBHBIE YHUBEPCAJIbHBIE YUeOHbIE TeHCTBUS

Oo61enue:

BOCIIPUHUMATh W (OPMYIUPOBATH CYXJCHHS B COOTBETCTBHU C YCIOBHSMH M LEISIMH OOIIEHHS, SICHO, TOYHO,
IPaMOTHO BBIPaXKATh CBOKO TOYKY 3PCHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS TI0 X0y PEIICHUS 3aJa4H,
KOMMEHTHPOBATH MOJyYCHHBIN PE3yNbTAT;

B XOIe OOCYXJCHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI, MPOOJEMbI, peliaeMor 3aauwu,
BBICKa3bIBaTh HJICH, HAIICIICHHBIC Ha TOUCK PEIICHUS, COMOCTABISATh CBOU CYXKACHHUS C CYXXIACHUSIMH JPYTUX YYaCTHHKOB
JManora, oOHApy)KWUBATh pa3iH4yhe M CXOJCTBO MO3MIMWIH, B KOPPEKTHOW (opme (GOpMyTHpOBaThL pasHOTIACHs, CBOU
BO3PaXKCHUS;

MPEJCTABISITh PE3YNIbTaThl PEIICHUS 3a/1a4M, DKCIICPUMEHTA, WUCCIIEIOBAHUS, MPOEKTa, CAMOCTOSTEIBHO BHIOMPATH
(dbopMar BBICTYIUICHHS ¢ YIETOM 337124 MPE3CHTAIIMN ¥ 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHUBepcadbHbIe yUyeOHbIE AeificTBUS

Camoopranuszanus:

COCTaBIISITh IUIAH, ajTOPUTM pEUICHUS 3aJlaud, BBHIOMPATh CIIOCO0 pEelIeHUs ¢ y4ETOM HMEIOIIUXCS PECypCcoB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBAThH BAPHAHTHI pellieHH ¢ y4€TOM HOBOW MH(MOpMAIIHH.

CaMOKOHTPOJIb, SMOLIHOHAJIBHbII HHTEJIEKT:

BJIaJIeTh HaBBIKAMH I[103HABATENILHOW pe(IIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUH W MBICIUTEIBHBIX
MPOIIECCOB, WX pE3yJbTAaTOB, BIAJETh CIIOCOOAMH CAaMOMPOBEPKH, CAMOKOHTPOJS TMpollecca W pe3ysbTara pelieHHs
MaTeMaTU4YeCKOM 3aj1auu;

MPeIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PEIICHUN 33/1a4H, BHOCUTh KOPPEKTHBEI B JISSTEIHHOCTh Ha
OCHOBE HOBBIX 00CTOSTENLCTB, JAHHBIX, HAWJJEHHBIX OIUOOK, BBISIBICHHBIX TPYTHOCTEH;

OILICHMBATh COOTBETCTBUE pe3yJbTaTa IEIH U YCIOBHSAM, OOBSACHITH NMPUYMHBI JOCTHIKCHUS WM HEJIOCTHIKECHUS
Pe3yIbTATOB JAEATEIILHOCTH, HAXOJUTh OIIHOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITeJILHOCTD:

MOHUMATh U UCIOJIB30BaTh MIPEUMYLIECTBA KOMaHAHON M MHAMBUAYAJILHONH padOTHl MPU PELICHWH Y4eOHBIX 3ajad,
MPUHUMATE LIEJIb COBMECTHOH AESTEIbHOCTH, TNIAHUPOBATh OPraHU3alMi0 COBMECTHOM padOThI, pacnpeaessTe B paldorT,
JOrOBapuBaThCs, 00CYKAAaTh MPOLIECC U pe3ybTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIOJIEH;

y4acTBOBaTh B TPYNINOBHIX (opmax paboTel (0OCykIeHHs, OOMEH MHEHHUH, «MO3rOBBIE IITYPMBI» M HHEIE),
BBIMOJIHATH CBOIO 4YacTh PabOThl M KOOPAMHUPOBATH CBOM JEHCTBUS C JPYTUMH WIEHAMH KOMAaH/bI, OLCHUBATh KaueCTBO
CBOETO BKJIaZia B OOIIUI MPOAYKT IO KPUTEPHUAM, CHOPMYIMPOBAHHBIM YUACTHUKAMHU B3aMMOJICHCTBUSI.

HPEJIMETHBIE PE3YJIBTATDBI

K xonmy 10 kjacca oOyuaromuiicst Hay9uTCs:



CBOOOJHO OIEpUPOBATh OCHOBHBIMU IIOHATHAMHU CTEPEOMETPUU IIpU peIleHHHM 3ajad M IPOBEACHUU
MaTeMaTHYECKHX pacCyKICHU;

IIPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX TP PELLICHUN 'eOMETPUUECKUX 3a/1a4;
KJaccu(UIMPOBaTh B3aMMHOE PACIIONOXKEHHE MPSIMBIX B POCTPAHCTBE, TNIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE;

CBOOOJIHO ONIEPUPOBATH MOHATHAMH, CBSI3AHHBIMHU C YIJIAMH B TIPOCTPAHCTBE: MEXAY MPSIMBIMUA B MPOCTPAHCTBE,
MEXIy IPSMOHN H TUIOCKOCTBIO;

CBOOOJIHO ONIEPUPOBATH MOHITUSIMH, CBSI3aHHBIMU C MHOTOT'paHHUKAMU;

CBOOOJHO PpAacmo3HaBaTb OCHOBHbIE BHIbl MHOTOIPAHHUKOB (IpHU3Ma, MHUPaMUAa, HPAMOYTOJIbHBIHA
napajurtesienuIes], Kyo);

KJaccu(pUIMpPOBaTh MHOIOI'PAHHUKH, BHIOMPAsi OCHOBAaHUS 1151 Kiaccu(uKanuy;

CBOOOJIHO ONIEPUPOBATH MOHITUSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOTPaHHUKOB TUIOCKOCTBIO;

BBINOJIHATh HapajuleJIbHOE, LEHTPAIbHOE M OPTOTOHAIBHOE IPOEKTUPOBaHKWE (PUTYp HA IJIOCKOCTb, BBIIOJIHATH
n3o0paxkeHus: GUryp Ha IIOCKOCTH;

CTPOUTh CEYEHHs] MHOTOTPAaHHHKOB Pa3IMYHBIMM METOJAMHM, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKU W3
PHCYHKOB TIPOCTBIX OOBEMHBIX (PHUTYpP: BHJ CBEPXY, COOKY, CHU3Y;

BBIUUCIATh IUIOIIAAM IIOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpU3Ma, MHpPaMHUAa), TE€OMETPUYECKHX Tel C
MIpUMEHEHHEM (POPMYIT;

CBO6OI[HO OIICPUPOBATHL MOHATHAMU: CUMMETPHUA B IIPOCTPAHCTBE, LICHTP, OCh U IMJIOCKOCTh CUMMETPUH, LHCHTP,
0Ch U IUIOCKOCTh CHMMETPHHU (UTYPBI;

CBO6OI[HO OICPUPOBATH NOHATHAMHA, COOTBETCTBYIOIIUMHA BEKTOPAM U KOOpAMWHATAM B IPOCTPAHCTBE,

BBITOJIHATH JEHCTBUS HaJl BEKTOPAMU;

pemaTh 3aJayd Ha JI0Ka3aTelIbCTBO MATEMaTHYECKUX OTHOLICHMH M HaXOXKACHHE I'€OMETPHUYECKHX BEIMYMH,
MPUMEHSISI W3BECTHBIE METOIbl IPU PEIICHUH MATEeMaTHYECKHX 3aJad IOBBIIIEHHOIO M BBICOKOTO YPOBHS
CJIO’KHOCTH;

[PUMEHSATH NPOCTEUIINE MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI IIPU PELLIECHUU
CTEPEOMETPHUYECKHX 3a1a4;

W3BJICKaTh, MNPEOOpPa3OBBIBATh M HHTEPIPETHPOBATH HH(MOPMALIMIO O TMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢durypax, mpecTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

MPUMEHSThH MOJIyYeHHbIE 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh M aHAJIU3UPOBATH peajibHbIE CUTYallUH, IPUMEHSATh
W3yUYCHHbIE TIOHSATHA B TMpOlecce TMOKMCKAa pelIeHUs MaTeMaTHYecKH CQOPMYITUPOBAHHOW TMPOOIIEMBI,
MOJICJINPOBATh PeajbHbIC CUTYAIlHMU Ha SI3bIKe TEOMETPHH, UCCIIEI0BATh IOCTPOCHHBIE MOJCIH C UCTIONB30BaHHEM
TEOMETPUUYECKNX TOHATHH W TeopeM, amnmapara aireOpbl, peliaTh NpPaKTHUSCKHE 3aJadyd, CBS3aHHBIE C
HaXO0XXIACHHUEM I'€COMCTPUUCCKUX BECIIMYUWH,

HUMETb MPEICTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTHS F€OMETPHH KaK COCTABHOW 4acTH (yHIaMEHTa Pa3BUTHS
TEXHOJIOTUH.

K xoniy 11 kiracca oOydaroniuiicst Hay4uTCs:

CBOOOJIHO ONEpPUPOBATH TOHITHUSMH, CBSI3aHHBIMH C [WIHHAPUYECKOW, KOHUYECKOW U chepuiyeckoit
MOBEPXHOCTSIMH, OOBSCHSTH CIIOCOOBI MOJTyYESHHUS;

OTIEPUPOBATH MOHSATHSIMH, CBI3aHHBIMU C TEJIAMH BPaIIEHUs: IWJIMHAPOM, KOHYCOM, cepoii 1 mapom;
pacrno3HaBaTh Tejla BpalleHus (WIMHIP, KOHYC, cdepa U map) U 00bSACHATH CHOCOOBI TOTYUEHHs TeJl BPAIICHUS;
KJ1accu(UIMPOBATH B3aUMHOE PACTIONIOKEHHE Cephl U INIOCKOCTH;

BBIYHCIISTh BEIUYHMHBI 3JEMEHTOB MHOTOTPAaHHWKOB W TeJI BpamleHus, 0ObEMBI W IUIOMIAAN TTOBEPXHOCTEH
MHOTOI'PaHHUKOB U T€Jl BpaILlEHHsI, TEOMETPUUECKUX TeJl C IPUMEHEHHEM (HOPMYII;

CcBOOO/JIHO OTEpPHPOBATh MOHATHAMH, CBA3aHHBIMH C KOMOWHAIMSIMH TE€J1 BpAlIeHWS W MHOTOTPaHHHUKOB:
MHOTOTPaHHHUK, BIIMCAHHBINA B c(epy W ONMCaHHbBIN 0Koio chepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK HITH TEIO
BpallIeHNUs;

BBIYUCIISITH COOTHOILICHHS MEKAY IIOLIA/SIMA IOBEPXHOCTEH 1 00BEMaMU MOTOOHBIX TElT;

n300paxkatb W3ydaemble (UIYpPbI, BBIIONHATH (BHIHOCHBIE) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BuI cBepxy, COOKy, CHU3Y, CTPOUThH CEUECHUS TEJ BPALCHUS;

W3BJICKaTh, WHTEPIPETUPOBATh W MpPeoOpa3oBbIBaTh HHMOPMAIHIO O TIPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX
¢urypax, npeIcTaBICHHYIO Ha YepTeKax U PUCYHKaX;

cBOOO/IHO OTIEPHUPOBATH TIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH ONEpAlli HaJ BEKTOPAMH;



3a/1aBaTh MIOCKOCTh YPaBHEHHUEM B JEKAPTOBOU CHCTEME KOOPIMHAT;

peraTh TEeOMETPUUYECKHE 3aJaddl Ha BBIYHCIICHHC YTIJIOB MEXIY MPSAMBIMH H IIOCKOCTSMH, BBIYHCIICHHC
pAacCTOSTHUH OT TOYKH JIO THTIOCKOCTH, B IIEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA TIPH PEIICHUN;
CBOOOJIHO OTIEPUPOBAThH OHSATUSIMH, CBSI3aHHBIMHY C JIBH)KCHUEM B MPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKCHHU;
BBITIOJHATh HM300pa)KCHUS MHOTOTPAHHUKOB M TEN BpaIlleHUS NpU MapauIeIbHOM IEPEeHOCe, NEHTPAITBHON
CUMMETPUH, 3epKaTbHON CUMMETPHH, TIPU TIOBOPOTE BOKPYT MPSAMOIA, IpeoOpa3oBaHus MO100uS;

CTPOUTH CEYECHUSI MHOTOTPAaHHUKOB U TEJ BPAIIECHHUS: CeUeHUs MUINHpa (TapaieTlbHO U MIEPIICHIUKYIISIPHO OCH),
CeYCHUs KOHYyca (MapauiejbHble OCHOBAHUIO U TIPOXOIAIINE Yepe3 BEPIINHY), CCUCHHUSI 1Iapa;

WCTIONIB30BaTh METONBI TMOCTPOSHUS CEUSHHA: METOJ CJEelIO0B, METOJl BHYTPEHHErO MPOCKTHPOBAHHS, METO
MepeHoca CeKyIien II0CKOCTH;

JOKa3bIBATh TEOMETPUIECKHUE YTBEPIKICHUS;

MPUMEHATh T€OMETPUYECKUE (DaKThI JUIS PEIICHUS CTEPEOMETPHUYCCKUX 3ajad, MPEANONararolnXx HECKOJIbKO
[IaroB PEIICHUS, €CIIU YCIIOBUS PUMCEHEHHUS 33]IaHbl B SIBHOW U HESIBHOU (opMe;

pemIaTh 3a7a41 Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUHM U HaX0XKJICHUE T€OMETPUUECKUX BEJIUUHH;
MPUMEHATh OPOTpaMMHBIE CpPEICTBA H  DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IPH  PEIICHUH
CTEPEOMETPHUIECKUX 3a/1a;

MIPUMEHATH TOYYCHHbIE 3HAHUS Ha MPAKTHKE: CPABHUBATH, aHATM3WPOBATh W OICHWBATH PEalbHBIC CHUTYaIUH,
MPUMEHATh W3YYCHHBIC TIOHATHS, TEOPEMBI, CBOWCTBA B TMPOIECCE TIOWCKAa pEIIeHUS MaTeMaTHIeCKH
chOopMyITUPOBAaHHOW TPOOIEMBI, MOAEIUPOBATh peadbHbIE CHUTyalldd Ha S3BIKE TEOMETPHH, HCCIIEeI0BATh
MTOCTPOCHHBIE MOJIEIH C HWCIOJh30BAaHHEM TI'e€OMETPUYECKUX TMOHATHHA M TEOpeM, ammapaTa ajireOpbl, pemaTh
MIPaKTHUYECKUE 337a9H, CBSI3aHHBIE C HAX0XKICHUEM T€OMETPHUECKUX BEITUIHH;

HUMETb IMpeACTaBIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHS F€OMETPHH KaK COCTaBHOW YacTH (yHIaMEHTa Pa3BUTHSI
TEXHOJIOTHH.



TEMATUYECKOE IINTAHUPOBAHHUE 10 KJIACC

No Kouau4yecTBO 4acon DyekTpoHHBIE (LM (pPOBLIE)
/i HaumenoBanue pa3aesioB 4 TeM MPOrpPaMMbI Beero KP np 0Bpa3zOBATENbHBIE PeCypChl
1 BBeneHue B cTepeOMETPHUIO 23 1
2 B3auMmHOE pacmoioKeHue MPSIMBIX B IPOCTPAHCTBE 6 1
3 [NapannensHOCTD MPAMBIX U TNIOCKOCTEH B MPOCTPAHCTBE
4 [epnieHIUKYASIPHOCTD MPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE 25
5 VYTIBI ¥ pacCTOSAHUS 16 1
6 MHororpaHHUKH 7 1
7 BexTops! B ipocTpaHcTBE 12
8 [TorTOpeHMe, 0000IICHNE U CUCTEMAaTH3AIIUS 3HAHUH 5 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
11 KJIACC
Ne i/ HaumeHnoBaHme pa3aesioB H TeM NPOrpaMMbl K;::;WTBO qac;:; e (?;1:;21::;:;?:3:?2:;;2
1 AHanuTr4yeckas reOMeTpHs 15 1
2 [ToBTOpeHue, 0000IeHNe U CCTEMaTH3aIUs] 3HAHUHA 15 1
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpateHus 24 1
) [Inomaayn MOBEpXHOCTH U OOBEMBI KPYTIIBIX TEJ 1
6 JBmkenus 5 1
7 [ToBTOpeHwue, 0000IIeHNE 1 CUCTEMATH3AIUS 3HAHU T 17 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHMUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4yeckue
padoThI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTeJibHbIE

pecypchbl

OcHoBHBIE TTpaBuiIa H300paKeHUs Ha
PHCYHKE IUIOCKOCTH, MapauIeIIbHBIX TPSIMBIX
(OTpe3KoB), CEpeIHBI OTPE3Ka

[lonsiTus cTepeoMeTpun: TOUKa, IPSIMas,
IJIOCKOCTh, TPOCTPaHCTBO. OCHOBHEIE
TpaBuiia N300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MapaUICIIbHBIX IIPAMBIX
(OTpe3KoB), CepeInHbI OTPE3Ka

[onsTua: nmepecekaromuecs MIOCKOCTH,
MepeceKaroIInecs mpsMasi v IIOCKOCTh;
MOJIyTIPOCTPAHCTBO

INousTHs: nepecexaronuecs MIOCKOCTH,
nepeceKaromuecs npsmasi v II0CKOCTh;
MOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHHEe TPOCTEHIIINX
MPOCTPAHCTBEHHBIX QHTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, H300pakeHHe MTPOCTEUIINX
MPOCTPAHCTBEHHBIX QHTYD,
HECYIIECTBYIOMUX O0BEKTOB

AKCHOMBI CTEpEOMETPHH U TIEPBHIE
CIIEICTBHS U3 HUX
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CJIEICTBHSI U3 HUX

AKCHOMBI CTEpEOMETPHH U TIEPBBIC
cienctBus u3 HUX. CriocoOb! 3aaHust
MPSIMBIX U TUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHHS TIPSMBIX U IIOCKOCTEH

10

N300paxeHne ceueHuit mupaMuibl, Kyoa u




11

MPU3MBI, KOTOPBIE TIPOXOIST Yepe3 ux péopa.
NzobpaxkeHne nepecedeHusl MOTyYeHHBIX
mIockoctel. PackpaimBanre mocTpoOeHHBIX
CEYCHH Pa3HBIMU IIBETAMHU

N3obpaxenne cedeHnii mupamMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux péodpa.
N3obpaxenne nepecedeHns NOTyUeHHBIX
mIockocter. PackpaliiiBanue mocTpoeHHBIX
CCYCHUH pa3HBIMU [IBETAMH

12

13

Nzobpakenne ceyeHnit mupaMubl, Kyda u
MIPU3MBI, KOTOPBIE IPOXOAT uepe3 ux peopa.
N3o0paxeHne nepecedeHus MoayYeHHBIX
IJI0CKOCTEN. PackpalmBaHue NOCTPOEHHBIX
CEYEHHUH pa3HbIMU [IBETAMHU

N3obpaxenne cedeHunii mupamMuibl, Kyoa u
MPU3MBI, KOTOPBIE TIPOXOST Uepe3 ux péopa.
N3o0paxkeHne nepecedeHus! Moy YeHHbIX
IUIOCKOCTEH. PackpammBanne mocTpoeHHbIX
CEUYEHU pa3HbIMU LIBETAMU

14

Mertoa cneoB sl TOCTPOSHUS CeUCHUI

15

Mertoz ciie1oB U1l TOCTPOEHUS CEYCHUH.
CBolicTBa nepeceueHi MpsIMBIX U
IJIOCKOCTEH

16

17

MerTo clieioB JUIsi TOCTPOCHUS CEYSHUH.
CBoiicTBa nepeceueHui MpsIMBIX U
IJIOCKOCTEH

[MocTpoeHue ceueHuit B mupaMuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3naHue
BBIHOCHBIX YE€pPTEKEH U 3alKCh 11aroB
TTOCTPOCHUS

18

[MocTpoeHue ceueHuit B mupaMuie, Kyoe mo
TpéM TouKaM Ha péOpax. Co3nanue
BBIHOCHBIX YEpTEXEH U 3allUCh [IaroB
MTOCTPOCHUS

19

[TocTpoeHue ceueHuit B mupaMuae, Kyoe mo
TpéM TouKaM Ha péOpax. Co3nanue




BBIHOCHBIX YepTEeKEeH U 3aIHCh IaroB
MOCTPOCHUS

20

[TocTpoenune cedenuii B mupamue, Kyoe mo
TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXEH U 3aIliCh IIaroB
MOCTPOEHUS

21

22

23

[ToBTOpenue manumeTpun: Teopema o
MPONOPLUOHANBHBIX OTpe3Kax. [logobue
TPEYTOJIHHUKOB

[ToBTOpenue mnanumerpuu: Teopema
Menenas. PacyeTsl B CEUCHHMSIX Ha BRIHOCHBIX
yepTexax. Mcropus pa3BUTHS TUTAHUMETPUN
U CTEPEOMETPHUH

KonTponbHas pabora "AKCHOMBI
crepeoMerpun. CeueHus"

24

B3auMHoe pacnonoxeHue npsMbix B
npocTtpaHcTBe. CKpenuBaroIuecs NpsMbIe.
[Ipu3HaKu CKpEIUBAOIINXCS TPSIMBIX.
[TapannensHble MpsIMbIE B IPOCTPAHCTBE

25

TeopeMa o CyliecCTBOBaHUU U
€AMHCTBEHHOCTH NPSIMOM MapauieIbHON
JIaHHOU IPSIMOM, IPOXOJSLIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAIEH Ha JaHHON
npsaMoil. Jlemma o nepeceyeHun
HapajuieNbHbIX IPSIMBIX [NIOCKOCTBIO

26

ITapannensHOCTH Tpex MpsMbIX. Teopema o
TpEX mapauiesbHBIX MPSIMBIX. Teopema o
CKPEIIUBAIOIINXCS TTPSIMBIX

27

[TapanmensHOE TpoekTUpoBanrue. OCHOBHBIC
CBOICTBA MapaJUIETBLHOTO IPOEKTUPOBAHMSL.
N3zo0paxkenne pazHbix Guryp B
NnapajieIbHON TPOESKIIUU

28

IenTpanbHas mpoexkuus. YToiu ¢
COHANPABJICHHBIMU CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMHU

29

3amauM Ha JOKA3aTeILCTBO M UCCIIEIOBAHHUE,




CBsI3aHHBIE C PACTIOIOKEHUEM TPSMBIX B
MPOCTPAHCTBE

30

IToHsiTHs: TapamieabHOCTh NPSIMON U
TUIOCKOCTH B IpocTpaHcTse. [Ipu3Hak
MapauIeIbHOCTHU MPSIMON | TNIOCKOCTH.
CBoiicTBa napajieabHOCTH IPAMOM U
TUIOCKOCTH

31

32

33

34

['eomeTpuyeckue 3a1a4n Ha BHIYUCICHUE U
JIOKa3aTeIbCTBO, CBSI3AHHBIE C
MapauIeNIbHOCTBIO MPSMBIX M TUIOCKOCTEH B
MPOCTPAHCTBE

[TocTpoeHue ceuenust, IPOXOASILEro Yepe3
JaHHYIO TIPSAMYIO Ha YepTEKe U
MapayIeNbHOTO ApYroi npsmMoi. Pacuér
OTHOLLEHUH

[NapamnensHas poeKIHs, TIPUMEHEHHE IS
MOCTPOCHHUS CEUCHUH Ky0a 1
napamenenunena. Croiictea
napaJutesienuIesa U MpU3Mbl

[Napamnensable tockocty. [Ipu3Haku
MapajuIeIbHOCTH IBYX TUIOCKOCTEN

35

TeopeMa o napajuiesIbHOCTU U
€IUHCTBEHHOCTH IJIOCKOCTH, MTPOXOASILIEH
yepe3 TOUKY, HE IPUHA IEXKAIIYI0 JaHHON
IUIOCKOCTH | CJIEACTBHS U3 HEE

36

CBoiicTBa mapayjIeNbHBIX MIIOCKOCTEH: 0
MapaJUIETbHOCTH MPSAMBIX IIEPECEUSHUSI TPH
MePEeCeUeHNH ABYX MapalIeTbHBIX
IJIOCKOCTEH TpeTheit

37

CBoiicTBa napajuieNIbHBIX TNIOCKOCTEN: 00
OTpe3Kax NapajyieNbHbIX IPAMBIX,
3aKJIIOYEHHBIX MEKIY ITapauIeIbHbIMU
IJIOCKOCTSIMM; O TIEPECEUEHUH MTPSIMOH C
JIByMsl TIapauIeIbHBIMU INIOCKOCTAMU

38

ITorTOpenue: Teopema [udaropa Ha
MJIOCKOCTH




IToBTOpEHME: TPUTOHOMETPHUSA

39 IPSMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CpoiicTBa Ky0a 1 MPSIMOYTOIEHOTO
napajuiesenuneaa

41 Brruucnenue AauH OTPE3KOB B KyOe U
IPSIMOYTOJIbHOM MapaJulelenuIee
[lepneHaANKYIAPHOCTE NPSAMOM U IIIOCKOCTH.

42 [Ipu3Hak nepneHIUKYISIPHOCTH IPIMON U
MJIOCKOCTH
ITepnenaAuKyJIApHOCTD NPSIMOM U IUIOCKOCTH.

43 [Ipu3HaK nepreHANKYISIPHOCTH IPSAMOil 1
MJIOCKOCTH
TeopeMa o CylIecCTBOBaHUU U

m €IUHCTBEHHOCTH MPSAMOU, POXOASIIEH
gyepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHUKYISPHOHN K TNTIOCKOCTH

45 [InockocTy U nepneHANKYJISIPHbIE UM
psMble B MHOTOTPaHHHUKAX

46 [InockocTH 1 NepHEeHANKYIISIPHBIE UM
MPpAMBIC B MHOTOI'paHHUKaxX

47 ITepnenaukyinsp u HakinoHHas. [loctpoeHue
MEPIEHINKYIIAPA U3 TOYKH Ha MPSIMYIO

48 ITepnenaukyinsp u HakinoHHas. [loctpoeHune
NEPHIEHINKYISpa U3 TOUYKU Ha TIPSAMYIO

49 Teopema o Tpéx neprneHANKyIsApax (mpsaMas
1 oOpaTHas)

50 Teopema o Tpéx neprneHANKYIsIpax (MpsimMas
u oOpaTHas)

51 VYTo5 MeKAY CKPEIUBAIOIIUMHUCS TPSMBIMH

59 [Nonck nepneHaUKYIAPHBIX TPSAMBIX C
MOMOIIBIO IIEPIEHAUKYIISIPHBIX IJIOCKOCTEH

53 OpToroHaabHOE MMPOSKTUPOBAHKE
ITocTpoeHue ceueHuit Kyba, MPU3MBIL,

54 MIPaBUJIBHOM MUPAMH/IBI C TIOMOIIBIO

OPTOrOHAJIBLHON MPOEKIIUU




55

ITocTpoeHue ceueHuit Kyba, MPU3MBL,
MPABUIIBHOM MUPAMHUIBI C TIOMOIIIBIO
OPTOTOHANILHOM MPOEKIIUU

56

CummMeTpus B MPOCTPAHCTBE OTHOCUTEIHHO
mnockoctu. [lmockocTr cummeTpuit B
MHOTOTPaHHHUKAX

57

[IpusHak nepneHANKYISIPHOCTH IPSAMOI U
MJIOCKOCTH KaK CJIEACTBHE CUMMETPUH

58

59

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
pPacCTOSIHUI OT TOYKH [0 IJIOCKOCTH

[IpaBunbHBIE MHOTOTPAHHUKU. Pacuér
pPaccTOSHUM OT TOYKH JI0 TUIOCKOCTH

60

61

CriocoOBblI OIyCTUTH MEPIICHINKYJIISIPBI:
CUMMETPHUS, CIBUAT TOYKH IO NMapaieIbHON
npsAMoit

CrBur no HemapamieabHON NPsMOH,
U3MEHEHUE PACCTOSTHUI

62

63

64

Kontponbnas pabora "B3anmnoe
PacHoIOKeHNE MPSMBIX M INIOCKOCTEN B
npocTpaHcTBe"

[ToBTOpEeHue: yroma Mex Iy NpsIMBIMHU Ha
MJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOIHBHOM
TPEYTOJIBHUKE, TEOPEMA KOCHHYCOB
[ToBTOpEHME: yrom Mexry
CKPEIIMBAIOITUMHUCS MPSIMBIMHU B
MIPOCTPAHCTBE

65

66

I'eomeTpuyeckrie METOIbI BEIUMCIIEHUS yIJIa
MEX/1y NPSMBIMA B MHOTOTPaHHUKAaX
JByrpannsiii yrosn. CBONCTBO JIMHEHHBIX
YIJI0B IBYTPAHHOIO yIia

67

[TepnienaukynspHbie IOcKOCTH. CBOMCTBA
B3aUMHO MEPIEHIUKYISIPHBIX MI0CKOCTEN

68

[Ipu3Hak neprneHIuKyISIPHOCTHU TUIOCKOCTEH;
TeopeMa O TIPSIMOH TepeceueHmst IBYX
IJIOCKOCTEN MEePNEeHANKYIISIPHBIX TPEThen
IJIOCKOCTH




69

[IpstMOyTONIBHBIN MapauIeIeuIIe; Ky0;
WM3MEpEHMsI, CBOMCTBA MPSIMOYTOIFHOTO
napajuienenunena

70

71

Teopema o nuaroHany NpsMOYrOJIBHOIO
napaJulesiennIeia U CIeCTBHIE U3 Hee
CrepeomeTprdecKiie U PUKIIAIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIONIOKEHUEM
MPSIMBIX U TUIOCKOCTH

72

HOBTOpCHI/Iel CKpCIIMBAIOIINECCA MMPAMBIC,
TapaJiyICIbHBIC INIOCKOCTHU B CTAaHAAPTHBIX
MHOI'OrpaHHUKax

73

[Tapa mapannensHbIX IJIOCKOCTEN Ha
CKPEIIHUBAOIIUXCS MPSIMBIX, PACCTOSTHHCS
MEXTy CKPEIIUBAIOIINMUCS TPSIMBIMH B
MMPOCTBIX CUTyalIHuAX

74

75

PaccrosiHrEe OT TOYKH 10 MIIOCKOCTH,
paccTosHUE OT MPSAMOU 10 TUIOCKOCTH
Brluucnenue paccTosIHUM MEXIY
CKPEIIMBAIOIUMHUCS MPSIMBIMU C IIOMOIIBIO
HNEPHEHANKYIIIPHON INIOCKOCTH

76

77

78

TpéxrpanHblil yroJ, HEPABEHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema [Indaropa,
TEOPEMBI KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO yria

OneMeHThI chepruiecKoil reoMeTpuu:
reoJIe3N4ecKre JMHUN Ha 3emiie

KontponbsHas pabora "Y1isl U paccTosHus"

79

Cucremaru3anus 3HaHuN "MHOTOTpaHHUK U
€ro 31eMeHTh!"

80

[Mupamupa. Bunel nupamun. [IpaBunbHas
nupamMmuIa

81

[Ipusma. [Ipsimast u HAKIIOHHAS] IPU3MBL.
IIpaBunbHasg npusma

82

[Ipamoit napannenenumne, TpsIMOYTOJIbHbBIN
napajuieNenumne, Kyo




83 Brinykibsie MHOrorpanHuku. Teopema 1
Ditnepa
Brinykiele MHOrOrpaHHukH. Teopema
84 Otinepa. [IpaBuIbHBIC U IOIYIIPABHILHBIC 1
MHOTOTPaHHUKA
85 KontponbsHas pabora "MHOrorpaHHuKu " 1
36 INoHsATHE BEKTOpA HA IIOCKOCTH U B 1
MPOCTPAHCTBE
87 CymMMa BEKTOPOB 1
88 Pa3zHOCTB BeKTOpOB 1
89 [IpaBuno mapamienenumnena 1
90 YMHOKEHHE BEKTOPA Ha YUCIIO 1
o1 Paznoxxenue BexTopa no 6a31/10301 TpEX 1
BEKTOPOB, HE JICXKAIMX B OJHOW TIIOCKOCTH
92 CkansipHOE IpOH3BEICHIE 1
93 BeluncnieHre yriia Mex 1y BEKTOpaMH B 1
MPOCTPAHCTBE
94 [Ipocreiiimme 3a1a4u ¢ BEKTOpaMu 1
95 [Ipocreitmme 3a1a9u ¢ BEKTOpaMu 1
96 [Ipocreitmme 3a1a9u ¢ BEKTOpaMu 1
97 [Ipocreiiimme 3a1a4u ¢ BEKTOpaMu 1
98 O60011eHre 1 cucTeMaTU3alHs 3HAHUH 1
99 O0001IeHNE U CHCTEMATH3aLMs 3HAHUI 1
100 Htorosas koHTposbHas padoTa 1
101 Hrorosast KOHTpOJIbHAS paboTa 1
102 O000111eHME U CHUCTEMATU3ALIUA 3HAHUN 1
OBHIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102




11 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
Ne Hara uudpossie
Tema ypoka Konrpoabubie  IlpakTuyeckue
n/n Bcero u3yuyeHuss  oOpa3zoBaTebHbIE
padoTsI padoTsI
pecypcsl
1 IToBTOpenue Tems! "KooparHaTel BEKTOpa Ha 1
IUIOCKOCTH U B IpocTpaHcTBe"
5 [ToBTOpenue Temsl "CkanspHoe 1
MPOU3BEAECHUE BEKTOPOB"
3 [ToBTOpenue Tems! "Brruncnenue yria 1
MEXIy BEKTOpaMU B IPOCTpaHCTBe"
4 IToBTOpeHue TeMbl "YpaBHEHUE IPSIMOU, 1
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHeHHE TUIOCKOCTH, HOpMaJlb, ypaBHEHUE 1
IUIOCKOCTH B OTpPE3Kax
6 YpaBHEHHE IIIOCKOCTH, HOpMaJlb, ypaBHEHUE 1
IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIunelinple HEpaBEHCTBA, IMHENHOE 1
IpOrpaMMHUPOBAHUE
9 Jlunelinple HEpaBEHCTBA, JIMHEHMHOE 1
IPOrpaMMHUPOBAHUE
10 AHanuTH4ecKue METobl pacuéTa yria 1
MEXY TPSMBIMH B MHOTOTPaHHUKAX
1 AHaTUTHYECKHE METOJIBI pacdéTa yria 1
MEXly MIOCKOCTSIMH B MHOTOTPaHHHUKAX
12 ®opmyna pacCTOSHUS OT TOUKH JI0 1
TUIOCKOCTH B KOOPAMHATAX
13 Haxoxnenne paccTOSHUI OT TOUKH JI0 1
IUIOCKOCTH B KyOe
14 HaxoxneHnue paccTOSHUM OT TOUYKH JI0 1
TUIOCKOCTH B TIPaBUJILHOM MUpaMUe
15 Kontponbnas paboTa "AHanuTryecKast 1 1

reomeTpus"




16

Ceuenus MHOT'OI'PaHHUKOB: CTAHIAAPTHBIC
MHOT'OT'paHHUKH

17

Ceuenus MHOT'OI'PaHHUKOB: METO/] CJICAO0B

18

19

CeueHrs MHOTOTPAHHUKOB: CTaHAAPTHBIC
TJIOCKOCTH, TIEPECEUCHUS TTPSIMBIX U
IUIOCKOCTEN

[TapanmiensHbIe TPAMBIE W TUIOCKOCTH:
napaiebHbIe CCUCHUS

20

21

22

[TapannensHble IpAMbIE U TUIOCKOCTH:
pacy€T OTHOLUEHUH

[TapannensHble IpSAMBIE U IUIOCKOCTH: YTJIBI
MEXly CKpEeIMBAIOIUMUCS MPAMBIMU

IlepnieHquKyIISIpHBIE TIPSMBIE U TUIOCKOCTH:
CTaHJapTHBIE Iapbl NEPIEHIUKYIISIPHBIX
IUIOCKOCTEN U MPSAMBIX, CHMMETPUHN
MHOT'OI'PaHHHUKOB

23

[lepniengukynspHbIE TPSIMBIE U TNIOCKOCTH:
TeopeMa O TpeX HEePIEeHIAUKYIIIpax

24

25

26

HepHeH,I[I/IKy.]'IHpHBIe MIPAMBIC U IINIOCKOCTH:
BBIYHCJICHHUS JJIMH B MHOT'OI'pAHHUKAX

[ToBTOpEHwMeE: IO MHOTOYTOJILHUKOB,
(hopMyJIbI JTsI TIOIIAIEH, COOOpaKEeHHS
nmoxoous

IToBTOpEHME: TUIOMAH MHOTOYTOJLHHUKOB,
(hopMyJIbI TSI TUIOIIAIEH, COOOpaKeHHS
mog00us

27

TToBTOpEHME: TIIOIIaJ 1M MHOTOYTOJIbHUKOB,
(hopMyITbI TS TIOMIAIEH, COOOpaKeHHS
mog00us

28

Tlnomaau ceyeHnii MHOrOTPaHHUKOB:
TUTOIIA TN TIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEeHUs OO0

29

[Tnomanu cedeHnii MHOrOTpaHHHUKOB:
IUTOIIAI TIOBEPXHOCTEH, pa3pe3aHust Ha
4acTH, COOOpaKEeHUs 000U




KonTponbHas pabora "[loBTopeHue:

30 MHOTOTPaHHUKH, CEUYCHUST MHOTOTPaHHUKOB"

31 0O065péMm Tema. OOBEM IPSIMOYTOIBHOTO
napaienenunena

32 3agauu 00 yaBOoeHUH Ky0a, 0 KBagpaType
Ky0a; O TPHUCEKITUH yTia
CrepeoMeTpuiecKue 3a/1auu, CBA3aHHbIC C

33 00BEMOM MIPSMOYTOJIEHOTO
napaienenumnena
[Ipuknaaxsie 3a1a4n, CBSI3aHHBIE C

34 BBIUMCIIEHHEM 00BhEMA MTPSIMOYTOIEHOTO
napajiesnenumnena

35 O0BEM MpsIMOii TPHU3MEI

36 CrepeoMeTpriecKue 3a/auu, CBA3aHHBIE C
BBIYHCIICHHEM O0BEMOB MPSIMO MTPH3MEI

37 [puknaaHble 331241, CBSI3aHHBIC C 00BEMOM
MPSAMON MPU3MBI
Brranciienrie 00bEMOB TEJT C TOMOIIBIO

38 omnpenesnéHHOro naTerpana. Oobpém
HAKJIOHHOM MPU3MBI
Berunciienre 00bEMOB TEJT C TOMOIIBIO

39 onpeaenéHHoro uHrerpaia. OobéM
TTHUPaMU/TBI

40 ®dopmyna 06vEMa nupamuasl. OTHOIIEHHE
00BEMOB MTUPaMHU] ¢ OOITUM YTIIOM

41 ®opmyna 06bpEéMa upamuabl. OTHOIIEHHE
00BEMOB MTUPaMHU] ¢ OOITUM YTIIOM

42 CrepeoMeTpUiecKue 3a/1auu, CBI3aHHbIE C
00BbEMaMH HAKIIOHHOM MTPHU3MBI

43 CrepeoMeTpuiecKue 3aa4u, CBI3aHHbIE C
00BEéMaMu TUPaMHUIBI
IIpuknamgasie 3apagu o TeMe "OO0bEMBI

44 Ten", CBsA3aHHbIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanusie 3anaun no Teme "OOBEMBI




Ten", CBSI3aHHBIE ¢ 00BEMOM TTUPAMHIBI

IIpumenenne 06EMOB. Beramcienue

46 paccTOSHUS IO IDIOCKOCTH

47 KonTponbaas padora "O0beM
MHOTOTpaHHUKA"
HunuHaapuyeckas TOBEPXHOCTb,

48 o0pasyrolue MUIHHAPHISCKON
MTOBEPXHOCTH

49 Hunusnp. [psmoit kpyroBoil nUauHIp.
Ilnomaae MOBEPXHOCTH UMIMHApPA

50 KoHnuueckast moBepXHOCTh, 00pa3yroIIue
KOHMYEeCKOU noBepxHocTH. Konyc

51 CeueHue KOHyCa MIOCKOCTBIO,
NapasiebHOM IIOCKOCTH OCHOBaHUSA

59 YceuéHHsli kKoHyc. M300parkeHue KOHYCOB U
YCE€UYEHHBIX KOHYCOB

53 [Tnomaab 6OKOBOM MOBEPXHOCTH U MOJTHOM
MOBEPXHOCTH KOHYCa

54 [Inomraae 6OKOBOI MMOBEPXHOCTH U TTOITHON
MOBEPXHOCTH KOHYCa
CrepeomeTpryuecKue 3a/1auu Ha

55 JIOKA3aTeNIbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUSHHH IMIIMHAPA, KOHyCa
CrepeoMeTpruyecKue 3a/1a4n Ha

56 JIOKA3aTelIbCTBO M BHIUUCIIEHHE,
MOCTPOCHUEM CEUCHHI IIMIIMHAPA, KOHyCa

57 [Ipuknanueie 3a1a9u, CBSI3aHHBIE C
LHUIAHIPOM

58 [IpuknamHbie 3a1a4uu, CBSI3aHHBIC C
LHUIAHIPOM

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

60 Kacanue mapa u cdepsbl mI10ckocThio. Bua u
n300pakeHue Iapa

61 [epeceuenue cdepsl 1 miapa ¢ MIOCKOCTHIO.




Kacanue mapa u cdepbl mI10ckocThio. Bua u
n300pakeHue Iapa

Ypasuenue chepsl. [Inomans chepsr u eé

62 .
yacTei

63 CummMmetpus chepsl U mapa
CrepeoMeTprdecKue 3a/1a4n Ha

64 JTIOKA3aTeNbCTBO U BBIUUCIICHUE, CBSI3aHHBIE
co cthepoli ¥ mapom, MOCTPOSHUEM HX
CEYEHUI MIIOCKOCThIO
CrepeoMeTpriecKue 3a/1a4d Ha

65 JIOKA3aTeJIbCTBO U BBIUMCIICHUE, CBSI3aHHBIC
co chepoii u mapom, MOCTPOSHUEM HX
CEUYEHUI MIIOCKOCTHIO

66 [Ipuxnamasie 3aqa9u, CBSI3aHHBIE CO Cepoit
U II1apoM
[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,

67 BBIUMCIICHUS B OKPY>KHOCTH, CTaHJapPTHBIC
nmoxoous

68 Paznuynpie KOMOWHAIIMH TEIl BpaIeHUS 1
MHOTOTPaHHUKOB

69 3anaun o Teme "Tena U MOBEPXHOCTH
BpamieHus"

70 3agauu no Teme "Tena u MOBEPXHOCTU
BpareHus"

71 KontponbHas pabota "Tena 1 mOBEepXHOCTH
BpareHus"

7 00béMm unuHzApa. Teopema 006 00bEME
MPSIMOTO IMIIMHApA

73 Brruncnenue 00EMOB TeN ¢ TOMOIIBIO
onpeaenéHHoro uaterpaia. O0bEéM KoHyca

74 IImomamyu 60KOBOW M TIOJTHOM IMTOBEPXHOCTH
KOHYyCa

75 CrepeoMeTprdecKue 3a/1a4d, CBI3aHHBIC C
BEIUMCIICHHEM 00BhEMOB IMITMH/IPA, KOHYCa

76 [Ipuknanusie 3agaun o Teme "OOBEMBI U




IJIOMIAIN TIOBepXHOCTEH Tem"

77

O05BEM mapa u mapoBoro cekropa. Teopema
00 00béMe mapa. [Tmomans chepsl.
CrepeoMeTpriecKue 3aauu, CBI3aHHBIE C
BBIYHCIICHHEM O0BEMOB I1apa, apoBOro
CerMeHTa 1 MIapoBOT0 CEKTOPa

78

79

ITpuknanueie 3anaun no Teme "OOBEMBI
Ten", CBsI3aHHbBIE C 00BEMOM II1apa u
IoMa 60 chepbl. COOTHOIICHUS MEKITY
TUTOIIA IIMHU TIOBEPXHOCTEH 1 00bEMaMuU
MOTOOHBIX TE

ITomo6HbIE TEMa B IPOCTPAHCTBE.
W3menenue o0béMa mpu moo00uu.
CrepeoMeTpuiecKue 3a/jauu, CBI3aHHbBIE C
BBIUMCIIEHHEM 00BEMOB TEl U IIIOIanei
MOBEPXHOCTEN

80

KonTponbhas pabdora "[lnomaau
HOBEPXHOCTH M 00BEMBI KPYTJIbIX TENT"

81

JBwxkenus npoctpancTBa. OToOpaskeHHUs.
JBwxkeHus u paBeHCTBO ¢uryp. Odmue
CBOMCTBA JIBWKEHUI

82

83

Bubl nBuxkeHuid: napajyienbHbINA IEPEHOC,
LEHTpaJIbHAsI CHAMMETPUS, 3€pKajbHas
CUMMETpPUS, TOBOPOT BOKPYT MIPSIMOM

[IpeobpazoBanus noaoous. [psimast u chepa
Ditnepa

84

85

T'eomeTprueckue 3a1a4u Ha IPUMEHEHUE
JIBUKEHHSA

Kontponbnas padota "Bekropsr B
mpocTpaHcTBe"

86

O6o061matoee nmopToperue 11 moHATHI U
MeToa0B Kypca reomerpun 10—11 xiraccos,
cucreMatuzauus 3HaHuit: "[lapanneasHoCTh
MPSIMBIX U TUTOCKOCTEH B TIpoCTpaHCTBE"

87

O6o061maroiee mopTopeHue 11 moHATHI U
MeToJ0B Kypca reomerpun 10-11 kmaccos,




crucTeMaTu3anysi 3HaHui: "BekTopsl B
mpocTpancTae"

88

O6o6maromee nopTopenue 11 moHATHH 1
MeToJ0B Kypca reomerpun 10-11 kmaccos,
crucTeMaTr3anys 3HaHui: "BekTops B
pocTpaHcTBe"

89

O6o6maromee nosropenre 11 MOHATHH U
MeToJ0B Kypca reomerpun 10—11 kmaccos,
cucremarusanus 3Hanuil: "OobeM
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Oo6o6m1atomee nosropenre 11 moHATHH 1
MeToA0B Kypca reomerpun 10-11 kimaccos,
cucreMarusanus 3Hauuii: "Oobem
MHOTOTpaHHUKA"
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Oo6o6m1atomee nosropenre 11 moHATHH 1
MeToA0B Kypca reomerpun 10-11 kimaccos,
cucreMaTtusanug 3Hanui: "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIbIX TEd"
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O6o06matomee moBToperne 11 moHATHIA 1
MeT00B Kypca reomerpun 10—11 kiaccos,
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MTOBEPXHOCTH U 00BEMBI KPYTIIBIX TEl"

UroroBas KOHTpoJbHAsA paboTa

Wrorosast KOHTpoIIbHAS paboTa
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[ToBTOpeHwue, 0000IICHHE U CHUCTEMAaTH3AIIHS
3HAHUH

96

I/ICTOPI/IH Pa3BUTUA CTCPCOMCTPUN KAK HAYKHU
ueé POJib B pa3BUTHUU COBPCMCHHBIX
WHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI
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Hcropus pa3BUTHS CTEPEOMETPUM KaK HAyKU
U €€ posb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOTHH

98
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I/ICTOPI/ISI Pa3BUTUA CTCPCOMCTPUHN KaK HAYKH




1 e€ poJIb B Pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTHIA
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Wcropus pa3BUTHS CTEpEOMETPHUH KaK HAYKH
u €€ posib B pa3BUTHH COBPEMEHHBIX
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Wcropus pa3BUTHS CTEpEOMETPHUH KaK HAYKU
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METOIUYECKUE MATEPHUAJIbI JUISA YUYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET






