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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHusl, Tak Kak 0OECIIeYnBAET BO3MOKHOCTh U3yUEHUs TUCLUUILUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpYEMOE€  TpU  HU3YyYEHUU
00y4aroIMMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELICHUU N€OMETPUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb TIMIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro Kypcea «I'eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaTuka u
uHbopMaTUKa»  4yepe3  OoOecleueHHEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX JIJIsl YCIEIIHOTO NPO(PECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHbIMH 3a7auaMy Kypca T€OMETPUU Ha YIIyOJEHHOM YpOBHE,
paCIIMPSIONINMH U YCUIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHNe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMHUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax KaK o
BOKHEUIIUX MAaTEMAaTHYE€CKUX MOJENSX, MO3BOJISIIOUIMX ONUCHIBATH M HM3y4daTb
pa3HbIE SBICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CrepeomeTpus» yueOHOro Kypca reoMeTpuu;

(GopMUpOBaHHE  YMEHHUS  BJIAJIEThb ~ OCHOBHBIMM  HOHSTHSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSITb, YMEHHs JTOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHHUS pPacllO3HAaBaTh Ha YepTexkax, MOJAENAX U B peabHOM
MUpE MHOTOTPaHHUMKHM M Teja BpallEHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

dbopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpU
IIPOBEICHUM PACCYKICHUH;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI WX NPUMEHSATh, MPOBOJUTH J0KA3aTEIbHbIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHME MpPEACTAaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBaHMH MAaTEMAaTUUECKUX YTBEPKICHUN U POJIM aKCMOMATHKHU B MPOBEICHUN
JEAYKTUBHBIX PACCYyKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYaJIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATENIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpEca K U3YUEHHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHAILHONW TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PACIO3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YYCHUH JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETAINH MTOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COZIEp’KaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M MIOCKOCTU B  MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHH Ha YyriayOJEHHOM YpPOBHE OOydYeHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepkKaTEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE JIOTMYECKUX yMEHUM  paclpeiensercs He TOJbKO 10
coJiepKaTeNbHBIM JTMHUSAM, HO U 10 TojmaM obydeHusi. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHms DenepanbHON padoueit
IpOrpamMMbl, paclpeleNEHHbIM MO0 TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMITMAIBLHBIM BOIIPOCaM 00yYarouecs
oOpamjaiiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEIOBATENBHO U TOCTYNATENBHO, C
coOJTr0/IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMXCs, PACHIUpsIs U yrayomsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3HU.

[lepexos kK U3y4eHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycnoBus aiui  auddepeHnuanum  oOydeHUs, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIsAONIEH yueOHoro npeamera «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MAaTeMaTHKU C
yaéToM BbIOOpa Oymymielr mpodeccun, obOecreunBas NMPEEMCTBEHHOCTh MEXKIY
00muM 1 poeccruoHaTbLHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPXAHME OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
IapajulesibHble M CKpelMBaromuecs npsMmble. [Ipu3Hakum cxpemuBaromuxcs
npsmeIx. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlJIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPAMBIX, APAJLIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUHU. YTl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSMBIMH B IPOCTpaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl HAa IUIOCKOCTH: TETpajap, NapajuleNenumnen,
MMOCTPOCHUE CEUYCHUM.

[lepnenAMKYISIPHOCTD PSIMOM U IJIOCKOCTH: MEPIIEHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOU
IIEPIIECHIUKYJIIPHOU IIJIOCKOCTH. OpTtoroHajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  ILNIOCKOCTb.
[lepneHAUKYISAPHOCT  IUIOCKOCTEW: MPU3HAK  IEPHEHAMKYJIAPHOCTH  ABYX
II0CKOCTEN. Teopema o TpEX NEPHEHIUKYISPax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW U INIOCKOCTBIO, BYTPAaHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM MU MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Bunasl MHOrorpaHHuMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh MPU3MBI.
[Tapaynenenunesn, NpsMOYTONbHBIA — NMAapajuleNeNUIe] W €ro  CBOMCTBA.
Kparyaiime nyTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yrombHas mnupamuia,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX TIpaHei
IIPaBUIbHOW mnUpaMunbl. IIpaBuiabHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma U



IIpaBWIbHAs IHpPaMHUAA, NPABUJIBHAS TPEYroJibHas IHpaMuAa W NPABUIIBHBIN
TeTpadap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp,
JNOAECKAdIP U UKOCAIP.

Bbluncienue 31€MEHTOB MHOTIOIPaHHUKOB: pE&Opa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOM TOBEPXHOCTH MW TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH MPABHIBHON MHUPAMUIBI,
TeopeMa O IO YCEYEHHOU MUPAMUIBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IPABUIIBHOU
IIAPAMHUJIBL.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U IMPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpA Ha
qucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pasloKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsmoyronpHas  cucrtemMa  KOOpAMHAT B
npocrpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJN MexXay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[MoHATHS: IWIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKasi MOBEPXHOCTH,
chepudeckas TMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tena BpalleHHUS:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. HM3o0pakeHue ten
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CBoOicTBAa 00BEMOB Ten. Teopema 00 00bEMeE
NpSMOYTOJBHOTO Mapajenenunena u cueactsuss u3 He€. OO0bEM mpsMol U
HAKJIOHHOM NPU3MBbI, HIWIMHAPA, TUpaMuabl 1 KoHyca. OO0BEM I1apa U mapoBOTo
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHMKOB. [Ipu3Mma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo IwuHApa. llepeceuenne cdepbl W mapa ¢
iockocthio. Kacanme mapa u cdepbl miockocteio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJIO c(ephl, cepbl, BIMCAHHOW B MHOTOTPAHHUK HWJIH TEJIO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHYyCa, TUIOmanas chepbl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAILIEHUSI: CEUYEHUS IUITUHIpa
(mapayuielbHO YW TNEPHEHAMKYJISAPHO OCH), CEYEHHUs KOHyca (mapaluielibHble
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEpUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHHUS
CEUYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepauuu Haja BEKTOpaMd. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXkeHUd. lIpsMoyronbHas
CHCTEMA KOOpAWHAT B mpocTpancTBe. KoopauHarel BekTtopa. PasnoxxeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JABUKeHMs B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OtoOpakenus. [BUKEHUS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWXKCHHWH. BuIbl JIBWKEHWN: TapayIeNbHBIA TEPEHOC,
LEHTpaJbHasl CHUMMETPUs, 3€pKajbHas CUMMETpPUS, MOBOPOT BOKPYT MPSMO.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUIHCKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIEAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) maTpMoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMAaTUYECKON IKOJIBI,
UCIOJb30BaHUE DJTHUX JOCTIXKEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3314, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaT€MaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTJIbIXa, PeryisipHasl pu3ndecKasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy0oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
pa3nuuHeiM  chepam  MpodecCHOHANBHON  NEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIN BbHIOOD
Oynymei mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIEC IIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa3oBaHUI0 HA MPOTSHKEHWU BCEH KU3HMU, TOTOBHOCTh K AKTHUBHOMY
Y4aCTHIO B PCIICHUUN ITPAKTHUYCCKHUX 3aaa4 MaTeMaTHYCCKOU HaITpaBJICHHOCTH,

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYphl, TNOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATbHON
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHCHHC MATCMATHUYCCKUX 3HAHUU IJis1 pCHICHHA 3aaad B o0iacTu
OKpY>Kalollle Cpefpl, MIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIE/ICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OONIECTBEHHOW  MPAKTUKH, IMOHWMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeJOBEYECKOM JesTENbHOCTH, STaroB €€
pPa3BUTUSL W 3HAUYMMOCTU JUISl Pa3BUTUS LMBWIM3AIMU, OBJIAJICHUE SA3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOM KyanypOﬁ KakK CpCcaACTBOM IIO3HAHUA MHPA,
TOTOBHOCTb OCYHICCTBJIATH IPOCKTHYIO MW HCCICAOBATCIILCKYIO ICATCIIbBHOCTD
WHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJISITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TMOHATHSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, MpeAsiaratb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BBICTPAUBATh apTryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pemieHuss yueOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HauOoJiee TMOAXOASAIMMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciieqoBarebLCKHe 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBbEKTaMHU, SBICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (hOpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI MO pe3ybTaTaM
NpOBENEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OIICHWBATh  JIOCTOBEPHOCTH
MOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoOLlecca, a TaKkKe BbBIABUTATD
IPEOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh eUIUTH WHGOPMAIMY, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH HHGOPMAIMIO PA3IUYHBIX BHIOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH Ha/AEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbh NOACHECHHUA I10 XOI[y peIHeHI/IH 3aJgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOU TEMBI,
npoOJIeMBbl, pelaeMol 3a7a4d, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UINNA, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICOBAHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MPE3EHTAIlUA U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIAITH IUIAH, AJITOPUTM PEIICHHSI 3a/1a9d, BRIOUPATh CIIOCOO PEIIeHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HMH(OPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BJaJIeTh HAaBBIKAMH  TO3HABATENBHONH  pediiekcuu  Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCHUTHh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKCHUS TN HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU pemieHuH Y4YeOHBIX 3a7a4, MPUHUMATh I€dh COBMECTHOU
JeSITEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacHpenessiTh
BUIBl PpaboOT, OOTOBapHUBATHCS, OOCYXAATh TNPOIECC W PE3yNbTaT padOTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPyNMOBBIX (Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» H WHBIC), BBHINOIHATH CBOIO YacTh pabOThl U
KOOPIAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAHJbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJla B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HayquTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHU;

e TMPHUMEHSITh AKCUOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX MPU PELICHUH
reOMEeTPUYECKUX 3a/1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IMJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH TMOHATHSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMUA C MHOTOTDAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TpuU3Ma,
NUpaMU/Ia, MPSIMOYTOJIbHBINA NapajuieNnenunesn, Kyo);

e KIacCUPUIUMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMH, CBA3AHHBIMU C  CEUCHHUEM
MHOTI'OTPAHHHUKOB IINIOCKOCTBIO;

e BBINOJHATh IapajuiesIbHOE, LIEHTPaJIbHOE u OpPTOTOHAJILHOE
IPOEKTUPOBaHUE (UTYp Ha IJIOCKOCTb, BBIOJIHATh M300pakeHUus QUryp
Ha IUIOCKOCTH;

e CTPOWUTH CEUYECHHsS]I MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJ] CBEpPXY, COOKY, CHH3Y;

e BBIUHUCIATH IUIOIIAAM  IIOBEPXHOCTEH  MHOIOIPAaHHUKOB  (Ipu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTb CHMMETPUHU, LEHTP, OChb M IUIOCKOCTH CHUMMETPHUH
buryper;

e CBOOOAHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOLIMMHU BEKTOpaM MU
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HAJl BEKTOPaMU;

e pemarh 3a4a4dM HAa JOKA3aTEIbCTBO MAaTEMaTUYECKUX OTHOIICHUH U
HAXOXKJECHUE TIE€OMETPUYECKUX BEJIMYUH, IIPUMEHSAS HM3BECTHBIE METOJbI
IIPY PELICHUU MATEMATHYECKUX 3a/1a4 IMOBBILIEHHOTO U BBICOKOTO YPOBHS
CJI0’)KHOCTH;

e MPUMEHATH MNPOCTEUIINE MNPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a]1a4;

e U3BJIEKATh, IPEOOPA30BBIBATE W HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YyepTexKax U pUCYHKaX;

e IMPUMEHATH IIOJYYCHHbIE 3HAaHUSA Ha IMPAKTUKE: CpaBHHUBaTh U
aHAIM3UPOBAaTh PEALHBIE CUTYAllMH, MPUMEHITh U3yUYECHHBIC MOHATUSA B
Opolecce IOMCKAa PEUIeHUs] MaTeMaTH4ecku  CcHOpMyIMpOBaHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CHUTyallUM Ha SI3bIKE T€OMETPUH,
MCCIIE0BATh ITOCTPOCHHBIE MOJEIN C MCIIOJIb30BAHUEM I€OMETPUUYECKUX
NOHSATUNH M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUE 3a/1aqi,
CBS3aHHBIC C HAX0XKJICHUEM I€OMETPUUYECKUX BEJINYMH;

e UMETh NPEICTABICHHUA 00 OCHOBHBIX 3TallaXx Pa3BUTHUS FEOMETPUU Kak
COCTAaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTHUI.

K koniy 11 kiacca o0yyaroniuiicss HayquTCs:



CBOOOJHO OMEpPUPOBATH MOHATHUAMM, CBSI3aHHBIMH C LUJIUHAPUYECKOM,
KOHHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHIATH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBATh MOHATUSAMH, CBSI3AHHBIMU C TEIAMM BpAILEHUS: [UJINHAPOM,
KOHYCOM, c(epoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYSHHS T BPALLECHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOIIAJIM MOBEPXHOCTEW MHOI'OIPAHHUKOB M TEJI BpALIECHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOMHALUAMU TENl
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0J0 cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOILIECHUS MEXKY ITUIONIAIIMU MIOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX TEI;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEeKU U3 PUCYHKOB MIPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlMK HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOIl cUCTEME KOOPAHHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUHUCIEHHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKUM 1O IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA NP PELICHUH;
CBOOOZHO OMEpPUPOBATh MOHSTUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TeJl BpallleHUus IpU
NapajuleIbHOM  IEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3€pKAJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSAMOM, peoOdpa30BaHus MOA00US;
CTPOUTH CEUYEHHUsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIPA
(mapanenbHO U NEPHEHINKYIISIPHO OCH), CEYEHMs KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE Yepe3 BEPIINHY ), CEUCHHUS 11apa;
UCIIOJIb30BaTh METO/Bl IIOCTPOCHUS CEUEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METOJ] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JTIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh T€OMETPUYECKHe (aKThl IJSl PELICHUS CTEPEOMETPUUYECKUX
3a/ay, MPEANOJaralolIMX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCJIOBHS
IPUMEHEHHUS 33J]aHbl B IBHOM U HESIBHOU (opMe;

pemiaTh 3aJadd Ha JIOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOLICHWN U
HAXO0XKJEHUE T€OMETPUUYECKUX BEJIHYNH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  IIOJIyYCHHbIC  3HAaHMS  Ha  IIPaKTUKE:  CpPAaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJILHBIC CUTYAlMH, IPUMEHATh U3YYEHHBIC
NOHATUS, TEOPEMBI, CBOWCTBA B  IpPOLIECCE IOUCKA  PELICHUS
MaTeMaTH4ecKu  CPOpPMYyIHMpPOBAHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUM Ha $3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C MCIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATUH U  TEOpEM,
anmapata anreOppl, pemaTrh MNpPAaKTUYECKUE 3a7aud, CBS3aHHbBIE C
HAXO0KJIEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTAaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTHI.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoaeupie  TMpakriteckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOE pacmosioKeHue IpsIMbIX B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepneH/:[mfyn;{pHocrb MPSIMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
VYrubl U pacCTOSHUS 16 1
MHororpaHHUKU 7 1
BexkTtops! B mpocTpaHcTBE 12
g HOBTOE)eHHe, 00001IIeHNE U CHCTEMATH3ALIH 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHwme, 0606meHI:Ie u 15 1
cucTeMaTtu3anus 3HaHU
O0BEM MHOTOTpaHHHKA 17 1
Tena BpameHnus 24 1
5 [Tnomaan MOBEPXHOCTH U OOBEMBI 9 1
KPYTJIBIX TET
6 JIBrkeHUS 5 1
7 [ToBTOpeHwme, 0606meHI:Ie u 17 )
cucTeMaTtu3anus 3HaHUi
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTtpoabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHOBHBIE TIpaBHJIa H300paKEHUS Ha
PUCYHKE IJIOCKOCTH, TapaJlJIeTbHBIX
IPSMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka.

06.09.2023

[ToHsTHS CTEpEOMETPUH: TOYKA, TPsMa,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia H300paKCHUS Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIbHBIX MPAMbBIX
(OTpe3KoB), cepeIMHBI OTPE3KA.

06.09.2023

[MoHsATHS: TIEepeceKaroIuecs MIOCKOCTH,
NIepECEeKAIOIINECs MPsMasi U TUIOCKOCTH;
MOJTYIIPOCTPAHCTBO.

07.09.2023

[onsTHS: IEpeceKaroUuecs MIOCKOCTH,
NIepECEKAIOIINECs MPsiMasi U TUIOCKOCTH;
MIOJTYIIPOCTPAHCTBO.

13.09.2023

MHororpanHuKH, H300paskeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIONINX OOBEKTOB.

13.09.2023

MHororpanHuKH, H300paskeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYILECTBYIOIINX O0BEKTOB.

14.09.2023

AKCHOMBI CTEPEOMETPHH.




20.09.2023

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX.

20.09.2023

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoObl 3a1aHUA
HPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs MPSMBIX U TJIOCKOCTEH.

21.09.2023

10

N300pakeHne ceueHni MUPaMuU/IbI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa.
N3006paxeHue rnepeceyeHus Noay4yeHHbIX
IJI0CKOCTeN. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HBIMU I[BETAMHU.

27.09.2023

11

N3o00pakeHune ceueHnit Kyoa, KOTOpbIe
MPOXOIAT uepes ux péopa. Mzobpakenue
nepecedeHus! MOIyYeHHBIX MITOCKOCTEH.
PackpamBanue noCTpOCHHBIX CEUYECHHI
Pa3HBIMU IIBETAMH.

27.09.2023

12

N300pakeHre CeUeHU MPU3MBbI, KOTOPHIS
MPOXOIAT uepes ux péopa. M3zobpakenue
nepecedeHusl MOIyYeHHBIX MITOCKOCTEH.
PackpaiBanue noCTpOCHHBIX CEUYECHHI
Pa3HbIMU IIBETAMMU.

28.09.2023

13

N3o00pakeHne ceueHn MUpaMu/ibl, Ky0a u
MPU3MBI, KOTOPBIE TPOXOJAT UYepe3 uxX
pé6pa. N3o0paxeHue nepecedeHus
MOJTYYEHHBIX IIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMU IIBETAMH.

04.10.2023

14

Merton cnenoB sl TOCTPOEHUS CEUCHUH.




04.10.2023

15

Merton cnenoB sl TOCTPOEHUS CEUCHUH.
CBolicTBa nIepece4eHn MPSAMBIX U
MJIIOCKOCTEH.

05.10.2023

16

Merton cnenoB sl TOCTPOEHUS CEUCHUH.
CBolicTBa IepeceyeHU MPSIMbIX U
IIIIOCKOCTEM.

11.10.2023

17

[TocTpoenue ceueHnit B mupamuie mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3aluCh 11aroB
MOCTPOCHUS.

11.10.2023

18

ITocTpoeHue ceueHunii B mupaMue 1o
Tp&M TOuKaMm Ha péOpax.

12.10.2023

19

[Moctpoenue ceuenuii B kyde mo Tpém
Toukam Ha péopax. Co3naHue BHIHOCHBIX
YepTeKed M 3alKcCh IIaroB MOCTPOCHHUS.

18.10.2023

20

[TocTpoenue cedeHuit B Kyoe Mo Tpém
TOYKaM Ha pEOpax.

18.10.2023

21

[ToBTOpenue nnanumerpun: Teopema o
PONMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYTroJIbHUKOB.

19.10.2023

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX YepTexax. Mcropus pa3Butus
IUTAHUMETPHUH U CTEPEOMETPHUH.

25.10.2023

23

KonTponpHas padora o teme: "AKCHOMBI
crepeomerpun. Ceuenus'".

25.10.2023

24

AHanmm3 KOHTPOJIBHOM paboThl. Bzaumuoe




pacIoyioxKeHue NPSIMBbIX B POCTPAHCTBE.
CxpemuBatomuecs npsimbie. [Ipusnaku
CKPEIIHUBAIOIINUXCS TPSIMbIX.
[TapannenbHble MpsiMbIE B TPOCTPAHCTBE.

26.10.2023

25

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IIPSIMOM MapalIeIbHOU
JTAaHHOW MPSIMOM, TPOXOALIEH Yepes
TOYKY IPOCTPAHCTBA U HE JIeXkKalIeH Ha
JTaHHOU mpsiMoii. JIemMa o0 mepeceyeHun
NapaJuIeIbHBIX MPSAMBIX IJIOCKOCTBIO.

08.11.2023

26

[TapamienbsHOCTB TpeX MpsAMBIX. Teopema
0 TpEX MapajuIeIbHBIX IPAMBIX. Teopema o
CKPEILMBAIOIINXCS IPSAMBIX.

08.11.2023

27

[TapannenbHOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApaAJIJIEILHOTO
pOoeKTHpOBaHus. M300paxeHne pa3HbIxX
¢Guryp B napauieabHON MPOEKIHH.

09.11.2023

28

lenTpanbpHas mpoekuus. Yroi ¢
COHAIIPaBJIICHHBIMU CTOPOHAMU. YTOJI
MEXy MPSMBIMH.

15.11.2023

29

3aaun Ha TOKa3aTeILCTBO U
HCCJIEIOBAHUE, CBSI3aHHEIE C
paconoXEeHUEM MIPSIMBIX B IIPOCTPAHCTBE

15.11.2023

30

[ToHsTHS: MapaIeaIbHOCTh MPSIMOM 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapajuIeTbHOCTU MPSIMOU U TUIOCKOCTH.
CaolicTBa napauieIbHOCTU NPSIMON U
IJIOCKOCTH

16.11.2023

31

FGOMeTpI/I‘IeCKI/Ie 3aJa4d Ha BBIYHMCJICHUC




U JIOKa3aTeIbCTBO, CBS3aHHBIC C
NapauIeTbHOCTHIO MPSAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE

22.11.2023

32

ITocTpoeHue ceueHus, MIPOXOAAIIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4EPTEKE U
[apaJuIeIbHOTO APYroy npsiMoit. Pacuér
OTHOLICHHH.

22.11.2023

33

[TapamienbHas NpoeKLKsl, IPUMEHEHHE
TUTSI TIOCTPOCHHUS CEUSHUH Ky0a u
napayuenenunena. CBoicTea
napauiejicnmiicqa U Mpu3mal.

23.11.2023

34

[TapannensHble ockocTH. [Ipu3Haku
napayieIbHOCTH JIBYX MIOCKOCTEH.

29.11.2023

35

Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, POXOAsIIEH
yepe3 TOUKY, He MPUHAAJIeKAIYIO JaHHON
IUIOCKOCTH U CJIE/ICTBUSA U3 HEE.

29.11.2023

36

CBolicTBa napauiesIbHBIX INIOCKOCTEMN: O
NapajuIeTbHOCTU MPSIMBIX IEpeceueHus
IpU NIEPECEUEHUH IBYX MapalIeIbHbIX
MJIOCKOCTEH TPEThEN.

30.11.2023

37

CpoiicTBa mapamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapauIeTbHBIX MPSIMBIX,
3aKITIOYEHHBIX MKy HapaslieIbHBIMU
IUIOCKOCTSIMH; O TIEPECCUCHUH TPSIMOA C
JBYMSI TTapalIeIbHBIMH TIOCKOCTSIMU.

06.12.2023

38

[ToBropenue: Teopema ITudaropa na
IIOCKOCTH.

06.12.2023




39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

07.12.2023

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napajuleeuIea.

13.12.2023

41

Boruncnenue 1iaMH OTpe3KOB B KyOe U
NPsIMOYTOJILHOM Tapajuiesenurneie.

13.12.2023

42

[lepnieH IUKyYIAPHOCTD NPSMOU U
mockoctu. [Ipuznak
NEPIECHIUKYIIPHOCTU IPSIMON U
IJIOCKOCTH.

14.12.2023

43

Pemenue 3anau no teme: "IIpusHak
NEPHEHIUKYJISIPHOCTU IIPSIMOHN U
IUIOCKOCTH .

20.12.2023

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOSALLEH
yepes TOUKY NMPOCTPAHCTBA U
MEPIECHINKYIISIPHOMN K INIOCKOCTH.

20.12.2023

45

[110CcKOCTH U TTepIEHAUKYIISIPHBIE UM
NpsiMbl€ B MHOTOI'PaHHUKAX.

21.12.2023

46

[110CcKOCTH U TepIEHAUKYISIPHBIE UM
npsiMble B MHOTOTPaHHUKAX.

27.12.2023

47

[IepnieHauKymsAp ¥ HAKIOHHAS.

27.12.2023

48

[lepneHauKyIsIp ¥ HAKJIOHHAS.
[TocTpoenue nepneHuKyIsipa U3 TOUKH

Ha IPSIMYIO.

28.12.2023

49

Teopema o TpExX mepreHANKYIIpax
(npsimast u oOpaTHas).

10.01.2024




Pemenue 3amau no teme: "Teopema o Tpéx

50
nepneHauKyIsIpax (mpsimMast U ooOpaTHas)". 10.01.2024
51 Yron Mexay CKpeluBarIIMUC
IIPSIMBIMH. 11.01.2024
[Torck nepneHAUKyYISAPHBIX MPSAMBIX C
52
IIOMOUIBIO ElepneHﬂHKynﬂpHHx 17.01.2024
IUIOCKOCTEM.
53 OpToroHajibHOE TPOCKTUPOBAHUE.
17.01.2024
[Moctpoenue ceuenuii kyba, mpU3MBI €
54 .
IIOMOILBI0 OPTOTOHAIBHOU IPOEKILIUH. 18.01.2024
[TocTpoenue ceueHunilt mpaBUIIbHOM
55 7
MUPAMUJIBI C TOMOLIBIO OPTOTOHAIBHOU 24.01.2004
IPOEKIINH.
CuMMeTpHs B IPOCTPAHCTBE
56 I
OTHOCI/ITeJ'IfHO iockocTH. [Imockoctn 24.01.2004
CUMMETpPHUI B MHOTOTPaHHHKAX.
[Ipu3Hak nepneHauKyJIIPHOCTH IPSIMOM U
57
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUHU. 25.01.2024
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
58 .
pacCTOSIHUI OT TOYKHU 10 TIIIOCKOCTH. 31.01.2024
59 Pacué€t paccTosiHUi OT TOYKH 10
IJIOCKOCTH. 31.01.2024
CriocoObI ONyCTUTD MEPIIEHAUKYISPHI:
60
CUMMETpU, Cf[BI/II‘ TO‘:I’KI/I 1o 01.02.2024
NapauIeIbHON MPSMOM.
61 CnBur no HenapaienbHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM. 07.02.2024




62

KonTtponsHas padora o teme: "B3aumnoe
pacIoyIoKeHUe NMPSIMBIX U TNIOCKOCTEH B
MpocTpaHcTBe".

07.02.2024

63

AHanm3 KOHTPOJIBHON paboTHI.
[ToBTOpeHue: yroyn Mexay NpsMbIMA Ha
IUIOCKOCTH, TPUTOHOMETPHS B
IPOU3BOJIIEHOM TPEYTOJIbHHUKE, TEOpeMa
KOCHHYCOB.

08.02.2024

64

[ToBTOpEHME: yroi Mexay
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE.

14.02.2024

65

FGOMeTpI/I‘IeCKI/Ie METOAbI BEIYHCICHUA

yrila MeXxAy HpsIMBIMU B MHOT'OTPaHHUKAX.

14.02.2024

66

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B IBYTPAHHOTO yTJa.

15.02.2024

67

[IepnieHqUKyIsIpHBIE IIJIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHIUKYISIPHBIX
IUIOCKOCTEH.

21.02.2024

68

[Ipu3Hak nepnesauKyJISpHOCTH
IJIOCKOCTEM; TeopeMa O MPsIMOM
[IEPECEUCHMUS IBYX IUIOCKOCTEH
NEPIEHAUKYJISPHBIX TPEThEU IIIOCKOCTH.

21.02.2024

69

[TpssMOyTONIBHBIN MTapajuIeenuIe; Kyo;
U3MEPEHMs], CBOUCTBA MPAMOYTOJIbHOTO
napasulieJenunena.

22.02.2024

70

Teopema o0 raroHaIM MPSIMOYTOIBLHOTO
napajuieJenuIne/a u CIe/ICTBUE U3 Hee.

29.02.2024

71

CrepeomeTpuyuecKue 1 MpUKIaaHbIe




3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKECHUEM ITPAMBIX U IIJIOCKOCTH.

29.02.2024

72

[ToBTOpEeHME: CKpenIMBaOIIUECS MPSMBIE,
napajuieiabHble TNIOCKOCTH B CTAHJAPTHBIX
MHOTOIPaHHUKAX.

01.03.2024

73

[Tapa mapanienbHbIX TIOCKOCTEN HA
CKPEIIHUBAIOIINUXCS PSIMBIX, PACCTOSTHUE
MCKAY CKPCHIMBAOIIIUMHACA TPAMBIMUA B
MPOCTBIX CUTyaLlHsX.

07.03.2024

74

PaccrositHue OT TOYKH 10 TIOCKOCTH,
paccTostHue OT TPSMOM JI0 TUTOCKOCTH.

07.03.2024

75

Brpluncnenue paccTosHUN MEXY
CKPEIIMBAIOIIAMHUCS MTPSIMBIMU C

MOMOUIbIO NEPIIEHANKYISIPHON TIOCKOCTH.

12.03.2024

76

TpéXrpaHHslid yrosi, HEpaBeHCTBA s
TpexrpaHHbIx yrioB. Teopema IIudaropa,
TEOpPEMBbl KOCUHYCOB U CUHYCOB AJIs1
TPEXTPAHHOTO YIJa.

15.03.2024

77

DneMeHTHI ChepUIECKOil TeOMEeTPUH:
reoIe3nYEeCKUe INHUA Ha 3eEMIIE.

15.03.2024

78

KoHnTtposbHas padota mo teme: "YTisl u
paccrosHus".

19.03.2024

79

AHanu3 KOHTPOJIBHON pabOTHI.
CucreMaTu3alys 3HaHUH 10 TEME:
"MHOTrOrpaHHUK U €ro 3JIEMEHTHI'".

22.03.2024

80

IInpamua. Bunsl nupamun. [IpaBunbsHas
nupamMua.

22.03.2024

81

[Tpusma. [Ipsmast 1 HaKJIOHHAS PU3MBI.




[IpaBunbHas npusma.

02.04.2024

[Ipsimoit mapamnenenunen,

82
IPSAMOYTOJIbHBIN Mapajienenumnen, Kyo. 05.04.2024
23 Brinykibsie MHOTOrpanHuku. Teopema
Diinepa. 05.04.2024
Brinykiibie MHOrOrpanHuku. Teopema
84 Olinepa. IIpaBunpHbIe U NOTyNIpaBUIbHBIE 09.04.2024
MHOTOTPaHHHKH.
85 KonTtponpHas pabota no Teme:
"MHororpaHHuku". 12.04.2024
AHanmm3 KOHTPOIbHOU paboThl. [loHsTHE
86
BEKTOpPa Ha MJIOCKOCTH U B TPOCTPAHCTBE. 12.04.2024
87 CyMMa BEKTOpOB. 16.04.2004
88 Pa3nocTh BEKTOPOB. 19.04.2004
89 [IpaBuino napamnenenunena. 19.04.2024
90 YMHOXEHHE BEKTOpa Ha YKCIIO. 23.04.2024
Paznosxenue BekTopa 1o 6a3ucy Tpéx
91 BEKTOPOB, HE JIEXKAIIUX B OJHOU 26.04.2004
IJIOCKOCTH.
Pemmenue 3agay mo reme: "Pasnoxxenue
92 BEKTOpa M0 6a3ncuy Tpex BeKT(')‘p0B, HE 26.04.2004
JeKalMX B OJHOM TIOCKOCTH".
93 CxansipHO€ MPOU3BENICHUE.

30.04.2024




Pemienne 3amau o teme: "CkanspHoe

94 1
MIPOU3BEICHUE BEKTOPOB". 07.05.2024
95 Brruucnenue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE. 07.05.2024
96 [Ipocreiimme 3aaun ¢ BEKTOPaMU. 1 08.05.2024
97 [Ipocreitmune 3agaun ¢ BEKTOPAMH. 1 15.05.2004
IToBTOopenue. I[lapamnensHOCTS,
98 NEPIEHIUKYJIPHOCTD rulp;IMH, psIMOM 1 1 15.05.2024
IUIOCKOCTH, IJIOCKOCTEH.
99 [ToBTOpeHne. MHOTOpaHHUKH. 1 16.05.2024
100 HroroBast koHTpOJbHAs padoTa. 1 2 05.2024
101 Hroroas KOHTpoJbHAS paboTa. 1 2.05.2024
AHaM3 KOHTPOJIBHOU pabOTHI.
102 O0600maromuii ypok 1mo Kypcy reoMeTpuu 1 73.05.2024
10 knacca.
OBILIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Hdara uudgposbie
Nen/m Tema ypoka Kontpoabusbie IIpakTunueckue
Bcero U3ydeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl

[ToBTOpenue Temsl: "KooparHaThl
1 BEKTOpA Ha MJIOCKOCTH U B 1

npocTpaHcTe".
) [ToBTOpenue Temsl: "CkansipHoe 1

MIPOU3BEICHUE BEKTOPOB".
3 [ToBTOpenue Temsl: "Bolunciienue yria ]

MEXly BEKTOpPaMH B IIPOCTPaHCTBE".
4 [ToBTOpeHue TeMBI: "YpaBHEHUE TPSMOH, 1

MPOXO/SIIEH uepe3 ABE TOUKH'.

YpaBHEHHE MIIOCKOCTH, HOPMaJIh. 1

YpaBHEHHE INIOCKOCTU B OTPE3KaX. 1

KTOPHOE MPOU3BEIACHUE.

BekropHoe npousseneHue 1
2 JInHeliHbIC HEPABEHCTBA, JIMHEHOE 1

IIPOrPaMMHUPOBAHHUE.
9 JIuHeitHbIe HEpaBEHCTBA, JTUHEHOE |

IpOrpaMMHUPOBaHUE.
10 AHaNMTUYECKHE METO/IbI pacyéTa yria 1

MEXAY NPSMBIMU B MHOTOTPaHHUKAX.

MMEHEHUE aHAJTMTUYECKUX METOJI0B

II
11 pacuéra yria Mexay INIOCKOCTSIMU B 1

MHOTOTPaHHHUKAX.

MYyJI TOSIHUS OT TOYKH [T

12 o a paccro OT TO 0 1




IMJIOCKOCTH B KOOpAWHATAX.

13

Haxoxaenne paccTostHuiA OT TOYKHU 10
TUTOCKOCTH B Ky0e.

14

Haxoxaenne paccTostHui OT TOYKHU 10
MJIOCKOCTH B TIPABWJIBHON MTUPaMUJIE.

15

KonTtponsHas pabota o Teme:
"AHanuTuyeckast reomeTpus'.

16

AHaM3 KOHTPOJIBHOU paboThl. CeueHus
MHOT'OTPaHHUKOB: CTAaHAAPTHBIC
MHOT'OTpaHHUKH.

17

CeueHUsI MHOTOTPAHHHUKOB: METO/T
CIIEIIOB.

18

CeucHus MHOT'OTPaHHUKOB: CTAHAAPTHBIC

IITOCKOCTH, HCpCCC‘IeHI/IH HpSIMBIX nu
IUIOCKOCTEH.

19

[TapamienbHbIE IPSIMBIE U INIOCKOCTH:
NapaJljIeIIbHbIE CEYCHUS.

20

[TapannenbHble NpsMbIE U TIOCKOCTH:
pacy€r OTHOIIECHUM.

21

[TapannenbHble TPSIMbIE U IJIOCKOCTH:
YTJIBl MEKTY CKPEIIMBAIOIIUMHUCS
MPSMBIMH.

22

[IepnieHauKynsIpHBIC IPSAMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE I1aphI
NEPHEHAUKYIISPHBIX INIOCKOCTEN U
IPSAMBIX, CHMMETPUU MHOTOI'PaHHHUKOB.

23

[IepnieHauKysIpHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX




NEPIEHAUKYIIAPaX.

24

[lepnennuKynsipHbIe MPSMBIE U
MJIOCKOCTH: BBIUUCIICHUS JUTUH B
MHOTOIpaHHUKAX.

25

[ToBTOpEHMeE: momaan
MHOTOYTOJILHUKOB, (POPMYJIBI IJIS
IUIOLIAACH.

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, POPMYJIIBI IS
MJI0IAeH, COOOPaKEHUSI TIOT00MSI.

27

[ToBTOpenue: miomanu
MHOTOYTOJTBHUKOB, ()OPMYIIBI JIS
10 e, COOOpaKEeHUsI O I00Ms

28

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOLIA Y ITIOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH.

29

[nomaay ceyeHnii MHOTOTPaHHUKOB:
TJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUS TOJO0USI.

30

KontponbHas padoTa mo teme:
"[ToBTOpEHME: MHOTOTPAHHUKH, CEYEHUS
MHOTOTPaHHUKOB".

31

AHanu3 KOHTPOJIbHOH paboThl. O0BEM
tena. OO6beM MPSMOYTOTBHOTO
napaJuleenuesa.

32

3anmaun 00 yaBOCHUHU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIUH yTJIa.

33

CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C




00BEMOM MPSAMOYTOIBHOTO
napajuieseurea.

HpI/IKJIaI[HBIe 3aaa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BbEMA IPSIMOYTOJIBHOTO
napajuiejaenumnesa.

35 O0BEM TIPSIMOIA PU3MBIL.

36 CrepeoMeTpHUeCKUe 3a]a4H, CBSI3aHHBIE C
BBIUMCICHHEM 00BEMOB MPSIMOM MPU3MBI.

37 [IpuknanHbie 3a1a4u, CBSI3aHHBIC C
00BEMOM TMIPSIMOM PU3MBI.
Boruncnenne 06bEMOB Tell ¢ TOMOIIBIO

38 onpenenéHHoro uaterpanga. Oopém
HaKJIOHHOW MPU3MBI.
Brruncnenue 00bEMOB TeI ¢ TOMOIIBIO

39 onpenenéHHoro uaterpaiga. Oopém
MUPAMHU/IBI.

40 dopmyna 00bEMa MUPaMHIBL.

A1 ®dopmyna o0bEMa mupamuasl. OTHOIIICHUE
00bEMOB MTUPAMU/T C OOIITUM YTIIOM.

4 CrepeoMeTpHUueCKUe 3a]a4H, CBSI3aHHBIE C
00BEMaMH HAKIIOHHOW MTPU3MBIL.

13 CrepeoMeTpHUeCKUe 33a]]a4H, CBSI3aHHBIE C
00BEMaMU THPAMUJIBL.
[Tpukanubie 3agaun mo Teme: "OO0bEMBI

44 Ten", CBsA3aHHbIE ¢ 00HEMOM HAKJIOHHOM
MPU3MBL.

45 [Tpukanueie 3agaun mo Teme: "OO0bEMBI

Ten", CBA3aHHBIE C 00HEMOM MUPAMHUIBI




46

[Tpumenenne 00bEMOB. Brruncienne
PacCTOSHUA 10 MIOCKOCTH.

47

KonTponpHas padora no teme: "O0béM
MHOTOTpaHHMKa".

48

AHaM3 KOHTPOJIBHOU pabOTHI.
[unuHapudeckas IOBEPXHOCTD,
00pa3yromue MHUIHHIPUIECKON
MOBEPXHOCTH.

49

Hunmuaap. [psmoi kpyroBoit HUIUHIP.
[Tnomaap MOBEPXHOCTH LUIMHPA.

50

Konnueckast moBepxHOCTh, 00pa3yromiye
KOHM4ecKoi nosepxHoctu. Konyc.

51

CedeHue KOHyca MIOCKOCTHIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUSI.

52

VYceu€nnsiii konyc. M3o0paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB.

53

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA.

54

Pemenue 3aga4d mo treme: "Inomann
OOKOBOI TOBEPXHOCTHU U MOJTHON
MOBEPXHOCTU KOHYca".

55

CrepeomeTpuyecKue 3a1a4i Ha
JIOKAa3aTeJIbCTBO M BBEIYHCIICHUE,
MOCTPOSHUEM CEUCHUH ITUIUHIPA.

56

CrepeomeTpuueckue 3aa4i Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOEHUEM CEUCHUH KOHYCa.

57

HpI/IKJIaI[HBIe 3aaa4u, CBA3aHHBIC C




HWIAHAPOM.

58

[Ipuxnagueie 3a1a4u, CBI3aHHBIE C
HUAJTUHAPOM.

59

Cdepa u map.

60

[Mepeceyenue chepsl u mapa ¢
ockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO.

61

[epecedenue cheps! u mapa ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. By u n300paxkenue mapa.

62

VYpasuenune chepsol. [Inomanas chepsl u eé
yacTen.

63

Cummerpus cdepsl 1 mapa.

64

CrepeoMeTpryeCcKHe 3a1a4i Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHHUC,
CBSI3aHHBIE CO Cepoit TOCTPOCHUEM ee
CEUYCHUH MIOCKOCTBIO.

65

CrepeoMeTprieCcKHe 3a1a4u Ha
JIOKa3aTeIIbCTBO U BEIUHCIICHHE,
CBSI3aHHBIE C IIAPOM, IIOCTPOEHUEM E€TO
CEUYCHUH MIOCKOCTBIO.

66

[Tpuknagabie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom.

67

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIUNCJIICHUSA B Opr)KHOCTI/I, CTaHI[apTHBIe
moxoous.

68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB.




69

Pemenue 3anau no teme: "IloBepxHocTu
TeJI BpaleHus".

70

Pemenue 3amau no teme: "Tema
BpaleHus".

71

KonTtponbnas padota mo teme: "Tena u
MMOBEPXHOCTHU BpalleHus".

72

AHanm3 KOHTPOJIbHOH paboThl. O0BEM
nuauHApa. Teopema 06 00BEME TPIMOTO
WJTHHIPA.

73

Brruncnenue 06bEMOB TeI € TOMOLIBIO
omnpenenénHoro uHTerpana. O0bEM
KOHYyca.

74

[Tnomaay 6OKOBOH M OJIHOH
MOBEPXHOCTH KOHYCA.

75

CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIE C
BBIYHMCIICHHEM 00BEMOB IIHITMHIIPA,
KOHYCA.

76

[Mpuknanueie 3axaun o Teme: "OObEMBI U
IJI0IA U TOBEPXHOCTEH Te'".

77

OO0OBEM 11apa 1 MApPOBOTO CEKTOPA.
Teopema 06 06béMme trapa. [lnomans
cepsl. CTepeoMeTpUUeCKUE 3a1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM O6’béMOB
1Iapa, IapoBOro CErMEeHTa U IapOBOTO
CeKTopa.

78

[Mpuknanneie 3axauu no Teme: "OO0bEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM I1apa 1
iomanbio ceprl. COOTHOMICHUS MEXKIY




TUTOMIA/ISIMU TTOBEPXHOCTEH U 00bEMaMHU
IMONOOHBIX TEI.

79

[TomoOHbBIE Tena B IPOCTPAHCTBE.
N3menenne 06bEMa pu o 100Mu.
CrepeomeTpHueCKHEe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB TEIl U TUIOIIACH
MMOBEPXHOCTEM.

80

KonTtponsHas padora no Teme: "[lnomanu
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX TN,

81

JBwxenus npoctpancTBa. OTOOpaKeHHS.
JIBwxenus u paBeHCTBO puryp. O6mme
CBOMCTBA IBW)KCHUI.

82

Buae! nBukeHnil: napamiebHbIN
MepPeHoC, IIEHTpaIbHask CHMMETPHSI,
3epKabHasi CHMMETPHSI, TOBOPOT BOKPYT
MPSMOM.

83

[Ipeo6pazoBanust mogobus. [Ipsmas u
cthepa Diinepa.

84

['eomeTpuueckue 3axaun Ha TPUMEHEHUE
JIBHOKCHHUS.

85

KoHTtpoisbHas padota mo teme: "BekTopsr
B IMPOCTpPaHCTBE".

86

[ToBTOpenue. I1apamienbHOCTh MPSAMBIX U
MJIOCKOCTENW B TPOCTPAHCTBE.

87

IToBTOpeHue. BeKTOpBI B IPOCTPAHCTBE.

88

[ToBTOpeHue. BekTopsl B MPOCTPAHCTBE.
Pemenme npukiaaHbIX U TPAKTHUYECKUX
3azad.




89 [ToBropenue. O6beM MHOTOTPaHHHUKA.
[ToBTOpenue. O6beM MHOTOTpaHHHUKA.

90 Pemenne npukiaaHbIX ¥ IPAaKTHUYECKUX
3az1ad.

01 [ToBTOopenwue. I1nomany NOBEpXHOCTH U
00BEMBI KPYTIIBIX TEI.

IToBTOopenue. [nomany NOBEpXHOCTH U

92 00BEMBI KPYTIIBIX TE. Permenue
MPUKIAIHBIX U MPAKTUYECKUX 3a/1a4.

93 Htoroast KOHTpoOJBbHASA paboTa.

94 Hroroas koHTpOJbHAs paboTa.
AHanm3 KOHTPOJIBHOM pabOTHI.

95 [ToBTOpeHue, 0600IIEeHNE U
cHUcTeMaTU3alurs 3HaHUM.

96 [ToBTOpeHue, 0600ImIEeHNE U
cHUCTeMaTU3alus 3HaHUM.
[IpencraBieHue o reoMeTpun Kak o

97 pa3BHUBAIOIICICS HAYKE, UCCIEAYIOLIEH
OKpYKaIOIIHNil MUp.

08 Hcropus pa3BuTUs CTEPEOMETPUU KAK
HayKH.

Ponb crepeomeTpun kak HayKu B

99 Pa3BUTUH COBPEMEHHBIX MH)KEHEPHBIX
TEXHOJIOTHM.

Ponb crepeomerpun kak Hayku U €€ poJib

100 B PA3BUTHHU COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHM.

101 Hctopust pa3BUTHA CTEPEOMETPUM KAK




HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Ob6o06maromuii ypok o Kypcy reoMeTpuu

102
10 kiacca.

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Marematuka. ['eomerpus, 11 knacc/ Mepsnsak A.I'., Homuposckuii I.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O0mecTBo ¢
OrpaHUYEeHHON OTBETCTBEHHOCTHIO M3naTenbckuii nentp « BEHTAHA-
['PA®Dy»; AkuinonepHoe obmiectBo «M3narenscTBo «IIpocBemenuey

Marematuka. 'eomerpus, 10 kinacc/ Mepznsik A. I'., Homuposckuii 1. A.,
[TonsixoB B. M.; nox penakuueit [logonsckoro B. E., O6mecTtso ¢
OTpaHUYEHHOU OTBETCTBEHHOCTHIO M3naTenbckuil oM « BEHTAHA-I'PADy;
AxmmonepHoe obmectBo «M3natenbetBo «IIpocBemenne»

METOINUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Marematuka. 'eomerpus, 10 kinacc/ Mepznsik A. I'., Homuposckuii 1. A.,
[TonsixoB B. M.; nox penakuueit [logonsckoro B. E., O6mecTtso ¢
OTpaHUYEHHOU OTBETCTBEHHOCTHhIO M3naTenbckuil oM « BEHTAHA-I'PADy;
AxmmonepHoe obmectBo «M3aatenbetBo «IIpocBemenne

Marematuka. 'eomerpus, 11 knacc/ Mepamsik A. I'., Homuporckuii 1. A.,
[TonsixoB B. M.; nox penakuueit [logonsckoro B. E., O6mecTtso ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO M3naTenbckuil oM « BEHTAHA-I'PADy;
AxmmonepHoe obmectBo «M3aatenbetBo «IIpocBemenne

Martematuka: anrebpa 1 Hayaia MaTeMaTHYECKOTO aHalln3a, TEOMETPHUS.
I'eometpusi: 10 knacc: yriyOJeHHbINH YPOBEHb: METOANYECKUE PEKOMEHIAIINH
K yueOHuKy Mepansika A. T,

Howmwupogckoro /[I. A., [Tonakosa. — M.: [Ipocsenienue

Martematuka: anrebpa 1 Hayaia MaTeMaTHYECKOTO aHalln3a, TEOMETPHUS.
['eometpusi: 11 knacc: yriyOJeHHbINH YPOBEHb: METOANYECKUE PEKOMEHIAIINH
K yueOHuKy Mepansika A. T,

Howmwupogckoro /[I. A., [Tonakosa. — M.: [Ipocenienue

MaremaTuka: anre6pa M Ha4dalJla MaTCMAaTUICCKOT'O aHaJIn3a, rCOMCTpPHUsI.



['eomertpus: 10 knacc: yriayOnaeHHbI ypOBEHb: CAMOCTOSITENIbHbIE U
KOHTPOJIbHBIE paboThl: yueOHoe nocodue/ Mep3ainsk A. I'., [lononckwuii B. b.,
Pabunoruy E. M., Sxup M. C. — 5-e uzn., crep. — M.: [IpocBenienue
Martematuka: anrebpa 1 Hayaia MaTeMaTHYECKOTO aHalln3a, TEOMETPHUS.
I'eometpusi: 11 knace: yriyOJeHHbINH YPOBEHb: CAMOCTOSITENIbHBIE U
KOHTPOJIbHBIE paboThl: yueOHoe nocodue/ Mep3ainsk A. I'., [lononckwuii B. b.,
Pabunoruy E. M., Sxup M. C. — 5-e uzn., crep. — M.: [IpocBenienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas snextponHas mkoda: https://resh.edu.ru
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